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1.0 I'IIII'OS[ 

lite pu,.o\0 of l�h ooo1r•h h to """ lht 1>91tollo1 for borG�� 

dlluttoo of lite '"l·l ructor <Mitot 1111 ... lnhloo 0 of Ul• 

o .. 1rth llt11tlfiM •tllolll of ho1tllnt lite ICS tNt pro•ldt 1 Mt� 

dttrtt of •uvruct ttlat • dUut10ft tftftt wtl1 ftOt occur. ltwhto.. 0 

COftltdtrH tntrt1 �tleftl o,rretiOf'll t�t N•• "" t100rlt"t to ,..conty 

oporolloos to ''''· lite ho1otloo •tllolls '"-""" to lo•hloo 0 

wro top1-ftltd lhrovth '"""'rtoto p1ont proctdtrll. 

lnhiOft 1 of thh , .. 1rth "'' hsutd prt .. rllr to coosthr tlte offtcts 

of crlttcolttr ... ,,. .. ""tc� todtcottd !hot 1 hither bo,... coocontrtttoo 

(4l50 ppo I) "'' oppltctblt ...,., .- ctrc ... toncll !No"'' on- to 

lite lt•htoo 0 1)500 ppo 1). Olhtr <Nntll to lo•hiOft 1 tnclodtd lite 

oddtt too of roftrtncll tNt doscrtHd tho •hint chlroctorhllcs of • 

f>Otoot1ol dl1olloo tnflov ood o .. ,. roftntd tnt1rth of dlluttoo/ 

•ttltttlon ctPibllltr. -lltcollons •do to lo•htoo 1 oro todtuttd br 

• wtrttul Hnt """ tfttt •n•tr •1•. 

Tho ,.,..,, of t�h ro•hton h to cons tdor tho boron dilution 1>9lonllol 

IUOC ttttd wtt� oporottoo of !ht Otfuollnt IIOttr Cluovp Srtt .. (MS). 

1�o MS t .. lrth h oro•tdtd 11 1 ""' tppoodla, Appoodlt (; 

..-lltcottons to prouhllnt '""""' of tho rtf>Ort oro todtcottd br o 

.. rttu1 1\oo wtt� tho •-r •1•. It \hov1d bo 110ltd tNt, duo to 

schtdoltr coostro1ots, onlr •loor Mltor1o1 '"""'" wro ..... to rtf>Ort 

'"""'' othor tNn AJPOMII [. lhs, lht •1• ..._, of tht rt1>9rt hn 

not ftl boto ..-litH to tncl-'t IPt<lflc ldfttl ... 1 hllfl II requuttd 

•r """' '"'" (t .•• , ltslto [ntlottrlftt, lMG, SIG); It h plonnM 

thot •• oddlttoot1 ro•hloo vtll bo •do to 11K1odo tftt\t '"'"· Tilt 

MS ... 1rth to""""' ( h oot offtettd br ..-utulltos to bo ••• 

to tlhtr \tclltos tf t-h rti>Ort. 

• 1 • lOllY u 
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A ON flltrotiOft IM lOft tiCIIoott IY\IM for pro<niiOt J($ ... tor will bt 

tdfH to elf dtfotllltf oporetloo•. Tllh '"''" h ,,,.,. uo •o.f ... ll•t 

Wtttr tloooup Sr>t,.• (OWCS). Two ..,,, of IIWCS oporotiM .. , &t u1td lo 

dtfutllltf. Till flnt .... utlllrn OAIJ dtdlutH owes c-totl for 

flltretloo tod loo oaclloltft! t�t lteOftd .... "'" dtdlutH OWtS 

,_..,,, for flltratloo aod t�t SOS SyttM for loo ucllo..-. Tllh 

rnhl001 coolldtn t�t polootlol for ItS"'"" dllutloo tht h 
Utochttd win MS -rotl011 •• wll ., t,. dllutloo pottotlo l 

IUOCIIItd wltll ol,_r fltot cOftdltiOOI, 

Tho •I• body of lfth report conn p1oot -retloo• dorlltf 1t1tlc 

ctodltlool o11111 to ,,.. 1tnl cootnl ..,, ., daltrlllod W Tlll·l 

Optrttlltf ,,..tdurw OP Z104·10.Z. AddltiOAII fiiOl .. Munr>/coodltloot 

.......... h t ... lfpo .. ICU. U lodiCIIH btlow. 

J<S fM tod llltd (01' ll04·10.Z; Stctl.., 4,2) 

IIF fill 101' Z104•10.Z Slctl.., 4.J.l) 

ltf .. llltf c. .. l fill (01' 1210 Oft llSI.OI) 

!IF ,,.. ... lot (Of 2104-t.ll) 

owes ,,.. ... , .. 
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J.O �f or IISUI.TS 
ltftrtMU U •IWI II tAdtULt tNt U• •le._,. UCtPUbl� bo� 
COftC..-tratla. caUl tM '\Urt or co,.. ah•rattOft\ h l� o.oa. f"tif>f"f'N:f> 
U t..stut•t. th.lt • corrcf'fttratltl' of t)� , .. wUl "'•� ur:t,crit:tullty 

to 1"- ,,.._,of tott1111DNI fotl fhtur1>Uen. Tk p.-btllty or 
occwrrtMt of 1 tlthtfOfl ""'t h a f11111t1Cit0ft ef tM at.tUtr to IH1att 

U• ICS lad ttot of tN 411(U·Pbb1t bof"'ft CIMCHtlUt\Ott. lht �,tlttt 

of 1 la� •U.tleft r-att t"f'f'ftt O<CIIItTt"'' 4\lrf"t 1UUc c�tt"""' ... , 

f-lO .. "" "'"" c-J. 10 ... "',.or); , ... J"Mbllllr of. 

••it ntt flloll.., .,., •-t ll.,.r 1- � • 10"
1 

ptr WNr). Tbt 

preblbUttr et a dth'lte�t.oc:cwf'Tt .. durt,_. ,.rHcetar plaftt attw•wn 
.,.,,.,n bt<,.,, t'- ,.,_.,.or pot .. ttat dtt•,'" Pllht .,.,.,"; ta. 

prol>nllttr of • dllott.., occorrt"' durt"f N<' .. """' 11 "'"""'" to 

t� IPOreortatt IICM'I'Mih. If I •t hUM t.,.._t wrrw to e<"C.f'". ttw 
-bllttr of ttrat"'tl"f It bofof'W It .,.._,a ultty ,_,,. h a 

fuft<tt..- of tlllt eh•t- tcU'OU•1• ._,...,. c..-c••trtttM . ........... 1" . t4-(tutf' 
t!Wrt It \lfftlltuftl •'1tft bot- olt�Wr otot- otttt>tt•t•-
,_ .. tratttfl ... tbo actoal ICS •-"trail .. of � I! 100 -). •• 

app,.,.rtut dtlt<tloo,..lllltll• �- ctft bo eonl- for ott ... � 

olot- •-••traliOOI. C.\ldtrtot , ... ••tt<tt ... ,.tu .. u ... upntttiiH 

,,..., wit- lito .... ,_, probt-tllty, t!W probtbtllty of •• lno4-.•r.M 

etlalloo unto1 • crltluttty ,., f..,,.. to bo -"•"1• (o-t 10_. 
,.,. .,..,.) fw •••aftfod ..,.ruh,., .,tn tM Uar't ef .. , .. ,. ... 

holtttOft MvM•rle' fer ,,_.. tts ft4r1•t tUt1c toNtt1om •� •triM'\ 

pl .. t _.Mvftrs Nft bHt\ ""'�"'- TlM ho1at1MI boMNrtn h t'-h 

rt-t ...,orally rtflttt tllo , ... , of t'- �fotr lht.., ..,._ ... �Itt 

�,.•ttOftt aftd ,,.. htce,.,...at .. \t�to •»�t•h pl.ant prec:+d.,...,. 

��� ..... ••-torr -ttod"' r,...-.,., ..... tho -

I"K...,,..... t�u rH_,..tltOf'll w" hco�ntH 1flte S(l 

c: ... tt.tt�h"" .,. al,..tdr ,.,.,hhftt wHIII pl�t pncttc• c•-•· lftf'r 

Uart of Ill prott\\l"f, l&IIS .-tntd to a.,.. ,,_, •-11"'1 

,,.,.. .. .,. , '""" 1 ... 1 ,..,_ftO!od lo tMt � to ordtr to ,_, 
.. urtolollt\ ''"' oht"' of ,,. "'"'"'1 dllotnt.) 

OtUittd COft<ta\1..,, ... ,..,_alt..,, trt .rt\tOIM 1• $t<tlo.., � D 
.... ,.o. '"'"'" .. ''· 

- l - ,�,, .. 



1.0 Wlf11S 

1.1 •• ,,.., ....... 

.. ,... dll1tl10 of tJW ructor CMlut 1111" h • COII<t,... ot Tlll·l 

IN<�;.., or 111 Mltotlol to uuu • crltlullt� v10 Mill"• 

,.,._, 1od '"'"' uftlr loollutloo1.1 Thus, lAS � .. 

,.,,,,_. • •loot ,,..,,, '"''"" or t�• lloroo dlhtloo Mllntlal 

01 Tlll•l. Sf(tlOft 4.Z ''""" 1 1-IY of t�o •••lt�h 

,,. ... ,.. Sf(tloo 4.l ,_,,,., t�• u;-tloo• "'" ... tN 

lloltOIIoos or th '"'ltth. Sf(tl.., 4.4 ,,..,,,. t�• drtolh or 

tfte ca1c•1ttt���t. 

To tolo 1 ,.n,..tho 001 tN sltoUiuoco of Ull h111, 1 •-IY of 
lf'IIJ1tty tl .. rttNt h �1pf•1. Itt� e-. lcta.l tNY\try fl,trttMt. t._� 

,,,...,llltr of •• .. ,,,..,,, Mr90 411olloo of 1M dorlot •lot•"'"" 
•"' rtf-.tH•t kt\ ..,_,. ntt .. ttd 1\ O.ot ,�,. Nactot·rtar Cltftrt"Ct 1). 
Tilt WIC t�tl•tn IN ,,,...,llltr or •• l .. c .. rtoot crltlulltr ••• 11 a 
lloroo dllut1011 ••••I to 11o l 1 to·l to 1 • 1o·• ,., .,., 4rpoodlot oo 
lot ••otroo 1101torl•t lo "' ot a '''"' (ltftrtoco l). or oddltlooal 
lottrtst 01 Tlll·l h t�t ,r.O.blllt� or •• •••11•••4 411otloo of 1 
llorolt4 """· uMc• NS lloto tltl•ttd, but4 oo lodustry to,.rloou II 
llo obool 0.1 ,., rtor (ltftrtMI 1). [Colr-oot fllluru utrl t�• uou 
or lOI or IN tCS .. ,... 411otloo ,.,ots; 101 wore loo ron! I or ,.,..,..,, 
trror. Joltrtltlotlr. Ill of IN toroo dlhtl.., •-ts "'" •n�tr till• 
IOoU •••tololt4 lo IN 4tllto 1"'11111 II IN M fSitl • • •  • 
, .,,.,. .... 1). 

- . - 10Uf u 



,� ....... •11•11011 '""'"" ..... ,_,.,,. ., to.t """"'"' 

. .. ,,,: 

Ill· '''""'' t�t '"''"'''' '"'""or,.,,. loJt<tiOII to to.t Its. 

Tlluo ,.lott ,.,.. lftottfiH "r ,...,..,or ur,..M '"•' ·� 
,_INti of ,_.,., •-ctloot. ltlotl"' 1�, .... � ••r 

Htl of tk Its,., '"''"''"• '·I· cort rtoM !toll, 

, ... uorlltr, It - IHh I� "Uti IIOUltl. Tilt lt< .... ltr 

tift of IN Utt• ttotrtlln ,., tho '"''"''" 1 oottottol 

ICS lojt<tloo .. lot. ltUih of Uts In' In fthtftd lo 
S.Ctl"' 1.1. I. 

Clll frtc' toe- oottotltl ItS hJt<ttoo ,.tot to ,.!totltl 

•n•tt"' ''"""· 

rtc� hJtetloo oolot ldtotiiiH I• '"' 1 ,., troUH te 
dt!t,.lftl ,.ttotlol .. ,... dllott .. 100rc11 fer INt ,.lot. 

T�• ,.,,., .. , """ •n•ttoo "''"" roo� •• tMt .. . .,, .. , 
N hohtt< ttl�tt lr ltrrltn Ottr IN toorcu t'-tlwtt or 

lr krrltn onochtH wit� tho ItS 11\Jt<tl .. '"'"'· httlh 
or '"" tilt ... ........ lo s.cu ..•.•. l. 

IIIII "'"'"' hotttt .. Nrrltrt ftr ttc- lllotloo ''"""· 

htlottoo krrltn ,..,.. tftotlfiH ftr th loJHII .. ,.to() 

lftotlltH to fttt 1. lb ... twehot holttl .. krrto• coolll 

...... If t� ... ........ tt ... t ,,..,_ ""' tk hrrltr 

ro .. l"t tN "'" or .. h .... ,.h.) Aft ''""'"'' ...... 

•' ,, .... u .. ''"" " ttl"" ., luhll"t '"" •n•tt .. 

"""" ., .. n " tk I•Jtettto oolott. '"" ''""' or "" 

tn' ... , ... , ....... S.Ctlto •••• ). 

• s • lOUr ll 



(IYI ltttrwltt ,.....llltr or hlloro or hohttoo .,.,,,. 

, .. ,. .... u ... 

• -'"" ,., "rf._. to '"'" u.. ,,..,.llttr '' 

rallon or •art- •n•tt• .,,..,,� 14ttOttrl .. to Tna Ill 
- to.,,....,. rao1t1 '"' -· ,,...,, Tlh , .. ,,.h h 

,.. .. , .... s.cu .. •·•••· 

r.. tott1 '''"' - •notl• "'""" ,., t�tl•ot,. 

, .. ,,..,,., u..- or hoJocttoo Pltlol, u.. rolla•nttr or 

"'' ho1ottoo .,,..,,., ... emit ,., .,., .. ,, ""' to 

.. toctlot ,.. torwtoott., • .,,.. •n.u ...... t. "" 

_,,.h h '"'"'" to S.Ctl• 4,4,5. 

-.- IOISY U 



ltctot ooall"tt lll•t t .. tuttf tlllt "' ICS .. ,.. 

c-totrott.., ef UIO - llloel' M t�t •uh fer ,_ 

rtctYif'l' .,.,.,,..,,, At etlllr tt••· UOO- .._,., tl>t 

' •t•t- tt<lftt.lt Mr.. t-totrott..,, fM tct .. t Its .. ,... 

c-••t"'tt"' h .. ,..., •htotntf ot •• ••t•htrottYI ll•tt 

If IOSO - (t100 -); rtelftt -talr tYirttt .. ,... 

c-••trou ... , Ill•• .... e••r stoo -· n.•. tt ,., ... _, 
tlllt tl>t totttol .. ,... c-totrttt.., fer o ,.,hlottf 

•n•tt.., ..... , h soso - ""' tlllt ,,,., .. u..., • .,,.u.., 

,..,., , .. .,. to """"' 3100 er 4JIO -· tt lfPr�Jrlllt, 

....... tlllt ...... h ... . llfttr ,.,.,, fr. ......... . 

Tilt tftlll"h ,.., ,.rftNtf fer ItS.,., .. ,,. to Mt� 1totlc 

,...,"'"'' ... ,..., .... , ... , ,..,,,., -· ... ,., .. ,, .. , 

''""' ....... n. rottottal •n•tt.., u.....p •• .,.. ""'' 

"''' .. , Joodttf •• "'" a �tt11tt•t• ,,...btlltr far tl>t 

,,.,. tf nts oftll"'h ttcont ef (II tl>t lw frtktllttr of 

u ho-ceotot-•t ftrt ,..,, .. vlt� ""-' .,,., tllot 

w•U ""'t flw tnr till ICS, (Ill tl>t lw ,,....,lltr tf 

, ......... t , ... tat-•t ,,,., tct .. u ... .... (Ill) , ... 

,..,_, ef tl>t llf wrt flttftrw ...,,,. -" to•tttt e 
"'"" .. eYiot """"' , ... ""'' ...... 

fM INII"h ... , Oil lth lilt let-t .. ttr tlllt -� M 

lttrtf II flfl"f. -•tr, till tHreot� oltf to till tfttll"h 

...,.,.., hehtt.., h '"'"'"' tt•t•wtf •ctou• 11 •�• tcs 

... ,.,, .. ••ts ,., .. tltl ,_.,, 

-'- IOSH U 



To ulcolott •thtl.., tt••· In, 0 on- tiltt • IIOhottol 

411ot1.., llow _,, ••• """'"'''wit� tilt borott41 "'-to 

tilt ructor wntl: .. ,,...It ""' Utto for wtor to tbo ICS 
loott. SIMt �� .... tilt •l•lot ciltroctortntn of • pOttotlol 

'"'tl"" tollow "'"' .... tootrrt41 to .,.. ••uti (ftftAMn 

II '"' U). Thtlt totlru• '"''<Itt t"'t '"' dtlott.., lollow 

h lltttr to llttt to '"' _, ,,,_ '"' II' ,..,, .. , 

t�,_., tk uti fit..., f&l rotiltr tilta procff<lllot •- tbo 

c� .... , ..... th'""' tilt coro. Thh tlltet " ... to tk 

'"''It' dtlltrtnco botw... Ut ltpttr •tl•tt• tollow tod 

tbo borott41 ..... , '" tk ..... ,. Tlltlt ... ,, .. '"""" 

tNt tk nrt rttloo h llttlr to bo tk lt�t trtt tf tk 

•tnt I to'" t ftlotlto flow; tM, tk tolftnl •hlot 

....... u .. '""""" ........ , ...... ,u ... 

To ouvrt c..,lltoct wtU SU •-1'-<ltl, do.,.lt krrltr 

holttlto of til dthtt.., pot�• with tpproprlttt 

••tohtrottw <Otltrol -� bo •-nrnt4. lA hct, ••r 

.,.. <lotH ....... Ptllt41 ,_,,, .... , ..... u ... 

,,,,,.... .. , ttr .. •r bo to plt<t ""''h prtlll�ltt dthtt.., 

throoth t porttcolor poth. lo •- of t"'" usn, .. u..,, 

"rlflutlto of krrltr Ptlltlto oor ••t•lnrnho ••trol 

,..,,. bo """' '"' oo crt41t "'' ,, ... te '"'" btrrl•"· 

""'', tht 100 lrt h .. , bo ,_..,.t '""''"''tlw lor ••r 

totootlol .... ,, .. pothl. 

Tilt tuootlflutt ... ,.,,,,_, to tM• '""'"" "'' Mltd • 

poht tltt•t" tf ..,,....,. ftlltrt tod h-.o trrw 

,,....,llttn: t.t • .,,.., ... .,, .,.,.. oot ,,....,.t., th,_., 

t"' ulcolttlto. fhh '"""h iltt - .,., to ot"'r 

ooolrtn I•·•· tuctor S.htr Stldr lltthtdtlttY AHltutttot 

,,..,, .. , for ••owlot •-'" !tat tllovt rtlot ht tod ••I Not 

rhtt. 
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h tlllt uctl•. U. MUih ef U. .,.._ fllotl#. o .. IJ'h lfY 
_,.,, ....,. '"'"'" ""'"''"" .. ef Ia ,.,...11_ "'""· 

""tlflcotl• ef "tttrt�l fllotl• o..ut ef u. ta. Hti•Uo ef -
toll.,. ,..i.ntlltr of loft•"•' hthll• .. rn.n . .., .. -.twto •' 
ttoe total ''""' .,.._ fllott .. ..-nttr. 

4.4.1 .. tttrtlol ItS"''" .. ,.,.,, 

'"'"" ., "'"""' '""'• ef ... ta _,.. ..... "'" .. � 
........... ef ........ .. tllh .u,. ...... , .. ........ .., 
"" ., .... ta .. , ·-·-· •.•.• c ... fleof ... . 
,._.tllrlnr. IC- '""- ... ul -llH. 'l1lo ,.loU ef 
"'"tlol "'•ll• ef U. ICS ,.._.,. tlfe ... lhtof lo 

t••'• 4,4-1 •• .- tc-llullr n u..,... 1.1. 

- __ .,. ••• ef , .. Itt• _ ... "" ... lhl 

c-lft'" 1 .. lot ef .. tootlol ICS fllotl•. AltiiMP IN 

��- _ ... , .. '"'" -"' ........ .,. ,,... "" �-.,. 

tJ't ... tllty _,.. oet c .... lh'll n 1 fllotl• .. !Tier ... ._ 
n.tr totoerltr •- "'"'"• JIJ• ""' - -
_,,.., .. ,., '"'""' ,.u • . • •. , .... , ... --·· .... 
to tlllt _,,.h ,., It,..._, u. -Itt" tf --.h'l! 
•t•r u ,.,. ••- _,..,., ttw11. helnt• of '"' n•• 

_ ...... h tllntrotof to """ 4.1. • ..... ,_,_ 

'"t - - of .. rrlon halttl .. 1M _,..,..., tof 

tHit -11 .._.,.. to ...,..,., ,,... rHolt It 1 -lltlllo 

, .. ,,, .. u .... , .......... lit)' ef Ia fllotiiO ,,... ... 

n- _,..,., , .. _.,. •••· ,...tt,_l fiUth •' ,.,. 

It- -rotor t .. lrth 1ro -tMf to US Celcolatl• 

..... ..,,. 

-·- UUTU 



lllotl• Ill,..... till '" of tllo _. "'"' "'' .. , 

• .,ltcttlr ... ,,,., llocon• u.. ..-.nur •' ••• •• ,...,, 

ws J..,.. to w ncHflotlr -11. fllh J.,_, "'' llotH 

• t11o fell"''"' c•tlfHitl•o: (I) tw "'"' will •lr w 

- fer 1 tllort latent! llo- ,_ •• , of t11o llot4 oflf 

lattalhtl• ef tllo II'-" 'lttfe,.., (II) fllotl• wit' 

"" flt•tlot ,..,_, "'"''" tM ocurr.ac• of 1 fin tflf 

•• ..,. .. u .. of tN ··-· .... (Ill) .. ,.u ..... tM 

wu .... """ "'"''" •It'''' ,_, '"""'" ., -· 
...ers. 

Aft•r t11o ,_t.,tltl tCS fllatl• ,_taU """ tfHtltiH, 

"-"• to IM>t '"'"'' ...,. lrtctH lltct u.._• tM ,hat 

•til • ,.uatltl fllatl• ••rc• w1 roer!IH. n. .. tHrcn 

c•tht ef t.Mth, '"'"'• ••IAeralhtN, •••,.r•t•rt. 

llttt ... , CIHH CMifot wltr lrtl ....... lilt f"l ,..,, 

I.e., ..., '"""""' ef wttr tlllt c•lf w • ,.ttotlel 

_,.. of - .. loll•. n.-10 fllatl• IHNII ere ,.,_ 
•• , .. ,. 4.4-l. .. ...... .... tt ..... 1 •••• , ,,. ftct tlltt 
1- '""" •r .. ,, 11t """ •• • ,.rtlo1 u,.cur •• •r 

.......... WrtiH •• �- ,,..., ... , .. tllo ••• ,_ .. ,.,, •• ,, 

- C-"trttl1111 It II Ill- tlltl tJotr CMlf W fell If 

-··-- •tor w ..... " .. " It ·- tl•. , .. '"""-

II tilt Mf ... tell •• J..,.. .. 1 CMIIIIt to fllalt lloclott 

ef tilt -� If •tor tlltt -If lltn to lit t4fH wH-..t 

'''""-·' ...... lrt<llll '"'""'' ...... ,,.. •• .,.,, .. 

'""'· flw •• c••"•"" ,..tlllle .-....... tltllor ftroctl011 

of I ,.... CMit WI ... t tl- h c ... ltlt '"•••IIIII of 

n .. .,. clltct .. ,.. lloctott _., ftlatllll "- .. , ...... 

"-" t• , .. .,. toll lot If Itt "''"' -.,.,, • clltct 

.. ,.. ;.., """" u ..-u .. '"" ... ,.,, .. , • .._. • 

,1... ""' ltt41ot .. ............ ,..lc -··· , •• , 

l ... lt ...... u ........ ,, .. - ..... ..... ... - ... ,. 

IGSif U 



k ,.tootlll .tlttlt• .. 1�1 It 1 ... Its ,_. wro Nl tractH 

fortlltr, Tile tract "' tf tM n .. ,.,., It , .... ,.u .. 

IMr<tl h ,,.., .. :., to US C.luhtt• U»-tt..f7, 

, Oole •tloM tf rHIKIIIt 1 ... ICS .. ,.... •not I• 'reN"lltr h 

It hthlt 1111 '""" •- to''"' 4,1·l. -"'• thee 

••t '""" CHI• c-lute wiU u•trel ICS lojoctl• 

,.loti, lto1att• tf 1 1l11tlt IHr<e CM1• reeuln .,.. , ... 
o ,., .. htlatl• krrl•"· Tllerofort, M<1u1t r-r 
Nrrlt" ..... rettlrH, htlttt .. "'' ...... 11, .... _ .... 

It 11 Its loJoctl• ,.lot. htlatt• 11 Uh •-• .. , ,,.. 

tHtct tf hthtlot all Its "'•tt• '"""• r.ttnlltn tf 

t .. lr "'- '"' alolahn •-•ro '""' tokrtiH ,., .. to 

,l,lot. (AI otiH It Stell• 4,4.S.l ltthtl• tf ltftra1 

lllr<fl "'''' .... t ... ,.,_ It _.loll t ... Its IM tro It 

ttHicleot t1tYitl• tt trnllr ftH tote ,., "'"' _., k 

•• "'" ,,.._""" .... ,,..., 
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fAIU •·•·I 

POtri!Ut IUVTIO! PI!I!!S !p 1C1 Nl ... n 

IILUIIO! POilU 
il$11( toft ltlttf 'ltl .. 
AS!Il toft ltlttf 'lol" 
IIIOf vi" POlY 
,,.,nrlur S.ror LIM 
,,.uorlur lrolo LIM 
,.uorhtr '"'' LIN 
'rauorlur S..llot LIN 
,,..,.,lltr S..llot LIN 
,.uorhor lrela lloo 
lPI ,,.n•rhor S.ror LIN 
,.. .. ,lur lrola LIM tl It lrelo ''"' 
SltM Ctlltrotor U 'rloory lrolo 
SUM 5ooorotor II 'rloory lrolo 
S.l. U lz ,rloory lltMotlot s-Ir '"' ""'' 
S.l. 11 11 'rloory lltMttlot s-Ir '"' 'lnt 
ltotlor toela•t ,_ te14 Ltt Ira lot 
Let - IIUit Ctt,_U te14 Ltt Drelo) 
ltotlor 'louol luht Ltthto IKo .. ry lrelo 
lour Moot ,,.., L 1 .. 
toro floo4 I VI llule A 
teN floo4 I L" llulo I 
teN fl014 llult A lrelo 
c.,. fl014 11u1o 1 lrelo 
L, llulo I lrela 
toro FIM4 Tool! lA lrolo 
tiN Fl014 Tool 11 lrelo 
llfl llljoctloo llulo 
It ,_ Sool hJottloo lttorot 
IC ,_ Sttl Jlljottl• s-Ir 
lour lloot LIN trolo 
CtN f1014 Tool! '"'' 
,.,. "* To•l 11ot4 u .. 
tlrt flot4 TIM Jill LIM 
SUM looorUtr '""' 

- " -

JSS• 
us• 
us• 
Ul' 
JIO' 
ISS' 
)10' 
JIO' 
)SJ• 
ISJ' 
JH' 
JOI' 
JOI' 
HS' 
HS' 
)It' 
"'' 
sn• 
)It' 
J"' 
'"' 
II'' 
'"' 
Jl5' 
Ill' 
Ill' 
)It' 
J"' 
J"' 
Jl5' 
,.,. 
,,. 
,.. 

!S$9CilUI JAL!I 
IC-IIA 
IC•lll 
ec-n 
ec-n 
tt-'110. 
lt·'lllt 
tt-nn 
tt·•IU 
lt•'lltl 
tt-'1101 
lt•'IISS 
lt·"OOA 
lt•'IIOOt 
lt·'IIOOol 
IC•'IIOOI 
lt·'lltU, C I I 
IC•'Illl I IC·'IIl. 
lt·'lllt 
111·'11 • '1111 
Cf·'IIA I 111-'IU 
Cf•'lll ........ 
Cf·'IUIA 
tf•'lllll 
Cf-'lllt 
Cf·IIOIA 
tf·'IIOlt 
IIU•'IIU,I,C,I I 'Ill 
1111-'IJIA,I,C,I 
IIU•wtlSA,I,C,I 
III·'IISU I I 
Cf•'fJio, ,. 
u-nA, n 
""'"'· .... 
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Ullt 4.4•l 

'PU!!UL PILUTI!l!l SOI/!CU fO! ICS WU!!!l!l pjHm 

. 
Ct,.. floodlot llolt-U, Tut (U·T-t) 
llolo coftd .. un (CO.C•U, II) 
SMI• lfrlt,..olfo Sloro .. T10t (1111-T•l) 
ttc•r Mut a ... cooltn (011-t·IA, II) 
.,.,., Walt' Stontt T10t (W.T·I) 
'"- Dttnllt<' (W.T•l) 
Uolt 11 Dtoto. W.ttr Storett TIM 
llolo•U, T10t (1111-T·I) 
ltt'_, Cooh" (1111-C•U, II) 
ac• Ste1 W.ttr Cooltn 11111-C•U, ll) 
S,.ot fool Coolt" (Sf•C·1A, 111 
S,.ot r .. 1 O..lottallur (Sf·l·l) 
fM1 Tr101ftr 1114 SIOrltt ... 11 
auuer "''· s-
tc llttd Tlnlf (WOl•T•IA, II, IC) 
111ft. W.Uo 11011., hot (WOl·T·l) 
tC Drelo Tint (WOl•T•l) 
IIU&' Dtolnorollu" (1111-I·IA, II) 
COftdtoUIO Storo. Tenh (CO.T•U, II) 
Slao4 sto .. Coftdenur (u-t•l) 
h.,...ttr Drelo Coohn (N-C•U, II) 
ftotlwotor Muto" (N-�·SA, Sl) 
ft.,...ttr Muto" (N-�.U. 61) 
Int. CCW Coolon (IC·C·U, 111 
lift. St.., leo CCW Cooh" (IIS-C•U, 11) 
-�- Mrdrooldo fold T10t (AII-T•I) 
Mrdruht ftod Tint (M•T•l) 
-·- Mrdroaldo lila hot (AII-T•l) 
lorlc Aclf lila flot (U•T•1) 
lll�h• Mrdroolfo llh TIM (U•T•l) 
SM. nto. ' Caou. lila hot (U·T·S) 
Solp�orlc Aclf llh T10t (U·T·t) 
Olf·Spte, Walt' IK, lot. Tlot (CC·T-1) 
ltttoorelloo Tlftt (CO.T·l) 
llhlot • Sloratt TIM (CO.T·l) 
1111 W.tor hot (CO.T-4) 
·auctor Coohot hoporolor (WOl·l-1) 
IIHr, Dtoloorallu" (WOl•l•U, II) 
Cluo.., l .. toorallun (WOl·I·U, ll) 
hap. c ..... O..lo. (WOl•l·SA, ltl 
Au. lilt. S.. Tant (WOl•T•S) 

- u -

560 
n,"o ... 
U,liS 

lUll. 
so.ooo 

1,ns 
1,000,000 

4,500 
111 ••• 
..... 

411 ••• 
"' 

UO,OOO 
l,SU 

ll,lM ••· 
lt,S11 

T,l40 
SIO 11. 

l$0,000 ... 
l44 

l,1U u, 
l,Ul 11. 

u,tuu. 
64511. 

1,141 ••• 
1$0 
1$0 

60 
l,Sto 

$0 
toO 
toO 

n,tll 
..... 
1,111 

'" 
),541 
1,Sil 11, 

zn .. . 
, .... . 

l,US 

c .. torllot c..-cllr '" .. 
tltutt.. Ah,. 1 
...1!n1l_ StiNt 01 

llJ'O' 
,.,.,. 
nt•o• 
,.. .•. 
)I)''' 
)11'0' 
nt••• 
lll'O' 
m•J• 
lll'O' 
lll'l' 
JOt•o• 
lU'O' 
'"''' 
"'''' 
lll'O' 
�n·o· 
lOI'D• 
,,.,. 
l01'0' 
,. ..•. 
lU'O' 
lii'O' 
)1)'0' 
lU'O' 
21J*O• 
211'0' 
,., .•. 
lSI'O' 
lJS'O' 
JU'O' 
)16'0' 
, ..•. 
zn••• 
'"'

'' 
lii'O' 
H1'6' 
lll'O' 
216'0• 
ll6'0' 
lM'O' 

lA 
'·'" 
1,41) 

lA 
U,UI 

lA 
lA 

l,tn 
lA 
lA 
lA 
lA 
lA 
lA 
lA 
lA 

1,110 
lA 

ti,41S. 
lA 
lA 
lA 
lA 
lA 
lA 

106 
106 

lA 
.... s 

lA 
lA 
lA 

10,020 
lA 
lA 
lA 
lA 
lA 
lA 
lA 
lA 
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TAIL£ 4,4•l 

PQ!£!T!Il DIIV!IDI! sqytC!S [0! 10 Dll!!T!DI! pp!m (C.Oll-) 

. 
ltotralhtr Tlolt (IIOL·T·IA, 111 
hu. CI04. holt (IIOL·T•U, tl) 
S,..ot Into Storo, Ttolt (IIO$-T•1A, 111 
c_ .. ,,., .. lilt to Talllt (IIOs-T-2) 
IHhl ... lortc Ac .. Taal (IIOS•T·J) 
Clarll. Coatotator noc Taal (VT·T·\1 
CltaNOll To•• (VT•T·ZI 
Clottlc f ... Taal (VT•T•I) 
S..l• So1,hltt Storo. Taal (IIT·T·ll) 
... ,. ..,. ""'•oraltrtM (IIT•l•lA. Jl) 
Cltu lllttr ltttl•lot Ttlllt (CC·T·Z) 
S01 IIOftltar Taoh (SDS•T·U, 111 
•roctttN lllltr Storo. TaMt (N-T-1,2) 
...... Drort c .. ltot T-r (N-C•Z) 

'·"' ... 
ll,MO ea. 

,, .. , ... 
..... 
..... 

no 
SD,OOO 

JIO 
SD 

1,211 ... 
1U,IIt 
u.ooo .. . 

500,000 .. . 

Ct�ttrltM Cl,..c ttr lllo" 
C1Holl• ,,.,. 1 
...L!u1l_ St'"'"' 

lti'O' 
ltl'l' 
, ...... 
)JI't' 
lt1'0' 
Jll·o• 
zn·o• 
so.•o• 
Ht·o· 
n••o• 
JU'I' 
su•o• 
uz•o• 

.. 
IIA 
IIA 

1,221 
1,221 

.. 
.. 
.. 
.. 
IIA 

U0,1U 
10,5)0 

.. 
.. 

ltPNUftlt IM Nal- .. ,_ of ll .... IMI CM,. M ,_m ,,_ 
•llotiOft IMI'tl Mfore I ltHl lhN h lttlfiiN. 'M' ... , tNt ... 
• ,. .. h •• '"· 

_,._ lOUY U 



4.4.) holltl• .. "'"" 

-tl ... rlw u.,..,. on •• u. ICS 1-.!Ktl .. 1001•:� 

lo fulo 4.4-1 will •rnnt •nott• of u. tes u.,..,. 

''''"' lattrfacn _, .. •totlc ·-•u-. Yo ,.._t 

100ttotlo1 torlw, U. l'lll·l S.fttr ho1Mtl• -..,.rt, 
csns) .. ,. •-Itt .. to • -1• .. rrior ... ,..,....u. 

•-hu .. •• • ·-• .. u• ,, ..- ...-1''"'"· 
C1M ............. ""'"- , ....... -· (vllll 
olt•otl•.,. ..... .,, • ._.,. nor., • flnt Jri ... ttr •• 

Uh o .. 1rsh ,.. to ""'" �� U. stl •-1-t .. , 

., . ............ 1 ..... _,.,.. u. -·tl-1 

•• .,,. ,., U.t t ......... " .. .... .,..,.., ........ ,,.. 

• rellutlltr ••-•u. •1• .. ''" •-• .. _, ·
•• folio,.. - oltloor to ,.,.lca1 of1Kt1 .,. _,.,.,. 

....... , ......... 1). 

,. , .. , ... 1 ••tro1 -· vllll .... ,., ·-"'' .. 

(ttotlc ·-•tt••l. It,., •- ''"' , .. ,. oro aoc 
'""' U.t """'" c1Hare to tsoloto oll of , .. ICS 
1-.ltttl• "'""· r.. ho1otl• '' u. 11M ICS 1-.Joctl• 

'""' h oc•l•- "lUI o tttol of 1H c_t, "'''" 

lrt """" .... fu1o • • • .,. To"• •.• ., rtOrtotoh • 
ut of c-h "'''' '"" ..._ ol'ftf to tor US, sas 

... $Itt Ottrttl- ... '"" .......... - • l4 -
ctotttltst ftr holotl• of , .. ICS .. ,, .. •totlc 

c ... ltl-. nh ctot<Uht h._.. .. c to Ottrotl .. 

_....,. 1104·10.1. (Aho loci- to._... .. c to 

2104.10.1 oro .. ,._. rec-.. •• ._..,'"a ... 1 

olltc• tulott _, .. ur fill ... ,__,., .... ) 

to Totolo o.e-o. u. •�t .. tsolotl• '""''"" oro 

�� occmt .. to t .. ,..,,_, aroo •• , .. ICS v1u 

ollie• tMr lrt onotllt... f11h ,._, .. ll1ntrtiH tloo 
.... ,. .. ,..,., tulott .. ••"- ,.., "'' 100ttoth1 

•n•tt .. ""· 
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------

hblt 4.t-J 

UI'UII!I IU:CII!:I ll H �1.,;d I! Z• ·�t '"H"IU 
brlf!l $Ut!c CRM!t!p1 

ts-nA U-'tlU rc-n ..,_,144[ s-s-YU lel·YSlJ 

as-ne • 1111-YJ IC•U ..,_'tl" s-s-YSO ..,l·YSUA 

ts-'tll4 1111-YU IC•YS ..,_YUU SIIS·YSJ lel·YS4ll 

ts-'tlJU ....... .... ..,_,u .. s-s-YUI *""" 

IS•YlJtl 1111-YSA llll·'tlO ..,_nn s-s-YUO �Cl-nt6 

CA-Y104 1111-YSI ..,_,ll -nn SIIS-YISO ..,l·YlOtl 

CA-YIOJ OII·YIA .... , ..,_Ylt4 s-s-YUI lel·Y10tl 

CA-Yill 1111-YII -""' 1111-YJlt IIDG-Yl *·YlllS 

CA•Yill OII•YIOOA .... " ..,_," WDCrYin ..,l·Y11Sl 

CA·YI» 1111-YlOOI 1111-YUC IIII•YJJI lel•YU ..,l·Y11JI 

CA·YUI 1111-YIOt 1111-YiiO IIU•YeJt lel-Ylll 

CA-YIIO OII•YilO 1111-Yll 111-YU *•Yltl 

CA-Y11J OII·YlHA 1111-YlS III-YI04 ..,l•YJJ 

CA•YIJS OII·YUII 1111-Yll IC·Yl 11 ..,l•Yst 

Cf•YIA 011-YUU 1111-Yll lt·Yill *•YISA 

Cf•Yll III-Yll41 IIU-YJ6 IC•YilJ lel•YIIA 

cr-m .... ,,., 1111-YJI Sf•YIU lel•YIII 

u-na DW-YIOIA 1111-YlOJA Sf•YIJJ ·l·'tliiA 

Cf·YIOI lllf-Y1011 1111-YIOII Sf•YIH lel•YIIH 

cr-'tllu DW-Yl ts 1111-Ylll Sf·YlU *•YUJA 

Ct·YI141 w-nn 1111-YIJJ Sf•YllJ lel•YSll& 

tr•YIIS DW-Ylll 1111-YIIU SII-YIIl *•YSlll 

Cf·YUS ...... ., IIU·YIUI s-s-no *•YSllC 

-II • lOSSY U 



fUll ..... 

tmtr ltu!rr Jultt!R' Ctnf!swriJ!"t for Potr,.t!e! l!!wtltft 'Ubi 

en. Nrrhr co•t ... u .. , IR t-h •••'• ,,.. ,_.,.,. er uri"' 
u•tqtl .. l er tile "''"' lht .. I• T••ll ••• •J) , 

t.auw 

.. M,J: 1. 1111-WIU- 1111-WIUA 

l. 1111-WIU - 1111-WIUI 

J. 1111-WIU - 1111-fiUC 

•• ..,.., .. - IIU-W2h 

s. ..,_,, u. - 111-fln 
'· 1111-WIU - 1111-Will 

J. 1111-YIU - CA•WIOI 

•• 1111-WIU - CA•YIIl 

'· IIU•YIU - Slf.YIIl 

10. 1111-YIU - 1111-WI 

11. 1111-YIU. - 1111-WIO 

"· 1111-YIU - IIU·Wllt 
u. 1111-YIU. - tr·WIU 

u. 1111-YIU - tr•YIU 

15. 1111-fiU - CA•WITS 

''· IIU•YIIII - 1111-WUU 

n. IIU·YUI - 1111-WIUI 

II. IIU•WUI - 1111-YIUC 

"· IIU•WUI - 1111-Ylft 

lO. IIU•WI Ill - IIU•WI U 

11. 1111-Wir.l - IIU•Will 

u. IIU·YIIII - CA·WIOI 

lJ. 1111-YIU - CA•WIIl 

u. 1111-WIU - Slf.WIIl 

u. IIU·YIU - 1111-WI 

u. IIU•YIU - 1111-WlO 

·It· lOSSY lA 



I. I!2ULU (UIItlllttdl 

27. 111-Yl&l -IIU·Ylll 

u. .,.n .. -cr-nu 

"· ..,_,, .. -cr-nu 
, )0. IIU•YlU -CA·Y17S 

)1. 111-YlK -111-YI4U 

u. IIU·YlK -111-YUU 

u. 111-YIK -111-YlUt 

)4. IIU•YlK -IIU·¥2" 

lS. 111-YlK -111-YlU 

u. 111-YlK -ll'-Yl27 

n. ..,_YIK -CA•Yl07 

)II. ..,_Yl&C -CA•Ylll 

lt. 111-YlK -SII·Y112 

40. 111-YlK -111-YI 

41. 111-YIK -111-YlO 

u. .,.,,., -111-nn 

u. 111-Yl&C -Cf·Y145 

••• IIU-YlK -cr-YIU 

45. 111-YlK -CA•YllS 

u. 111-YlU -III-Yl4U 

47. 111-YUD -..,_YUU 

••• IIU·YlU -IIU·YlUC 

••• ..,_.,, .. - lll-¥2" 

so. IU-YIU -IU-YlU 

51. IU-YUO -IIU•Yll7 

u. IU-YlU -CA•Yl07 

n. IU-YllO -CA·Ylll 

"· IU-YlU -SII•Ylll 

ss. IU-YUO-IU-YI 
n. IIU·YUO -..,_YlO 

57. IU-YllO -111-Y)lt 

sa. ,...,,., -cr-vus 

st. IIU·VllO -cr-vu• 

... ..,_YUO - CA·Y17S 

- 20- 10UY U 



1. I!IUlW cu•tl-l 

"· !ID-Yll - IIU-Yl «A 
u. IIU-Yll - ...,..., ... 
u. .._Yll -IIU-YlUC 

'"· •n•-•wm 

"· IIU-Yll - IIU-YlU 

"· IIU-Yll - IIU-YllJ 

n. IIU-Yll -CA•YlOJ 

... IIU-Y11 -CA·YlU 

"· IIU-Yll - SII-YlU 

lO. IIU-Yl I - ...,_,. 

11 • .... .,. -IIU-Y10 

n. .....,. -IIU-Y111 

13. .....,. - Cf·Y145 

14. JD.Yll - Cf•YlU 

u. JD.Yll - CA•YlJS 

•• l•J e ad  c- need: 

1. 111-YU.- 111-liOI 

2. 111-YU.-111-YUO 

3. ...., .... - III-Y121A 
.. .... , .... - 111-Yllll 

s. 111-lU.-111-YlA 

'· 111-lU-111-'111 

1. ..., .... -SIIS-lU 

•• 111-lU. - SIIS-YUI 

•• Dll-l4A - SIIS-li•O 

10. 111-YU.-SIIS-liSI 

11. 111-YU. -IIHUI 
u. 111-YU-W.Y .. S 

u. 111-YU. -IOHII·IA tt*'l 

u. 111-YU -IOHII·II Ct*') 

\S. 111-YII- •·YlOI 

"· 111-Yll- •·Y1l0 

- 21 - lOUt ll 



I. !!QUU1 1to•tlnoo41) 

IJ. 011-Ytl - 011-YUM 

11 • 011-Ytl - 011-YI I'll 

u . ..... , .. - ..... ,,. 
• 'lO. 111-Yfl - lllf.YJI 

Zl. 111-ftl - �YSJ 

u. 011-Yfl - �YIH 

n. Oll·ftl - �YI.O 

u. 011-Ytl - �YISI 

zs. 011-Ytl - W..YUI 
H. •••• - w-vus 

"· DII-Y41 - 11014-III•IA (CIIk1) 
n. .... , .. - ---·· ,, .... , 

c. tot-: 

I .  111-YJrl - CA-fUi 

I. 111-YJli - CA•YI.O 

J. JU.YJJi - ti·YIOJ 

•• 111-YJJi - 111-IJ 

s • 111-YJJi - 111-YI 

•• 111-YJJi - 111-YIO 

1. 111-YJJi - 1111-YIOJA 

•• ,_,.,,. - 111-YIOJI 

'· 111-YJJi - 111-YIH 

10. 111-YJJi - 111-YIItA 

II. 111-YJJi - 111-YilU 

u. 111-YJli - 111-YIH 

IJ. ..,.,,. - lll-nt4 

14. ..,.,,. - 111-YJ, 

u. ..,.,,. - ,.,,. 
... 111-YJ,. - IIOI.·ntl 

IJ. 111-YJJi - Wt•ntl 

II. 111-YJli - IIOI.•YJI 

"· JU.YJli - Wt•YSt 

- n - lOSSY U 



I. Jml1U (COAtl ... ttl) 

lO. ..,.nn - IIIIL-nu 

21. ..,_nn - lllll·VIIA 

u. -nn - IIIIL·vtll 

.'n. ,_,.fln - lllll•YIIIA 

l4. ..,..,n - IIIIL·"'" 

u. ..,_.,,. - ICII.·Yl»A 

u. ..,_YJU - ICII.·YJ21A 

lJ. ..,_.,,. - ICII.•YUII 

u. ,_,.Y)J6 - ICII.·YUIC 

H. ..,_¥116 - lllll·YUl 

)II, ..,_.,,. - �����·Y$4� 

Jl. ..,_.,,. - lllll•YSUI 
)1. .., • .,,. - IIIIL-nu 

u. ..,..,,. - IIIIL·nn 

34, ..,_.,,. - ICil·YIOtl 

u. ,_,.y)J6 - lllll·YIOU 

36. ..,_YJI6 - lllll•YlllS 

n. .., • .,,. - IIIIL·Yll u 
31. ..,_YJU - lllll·Yllll 

)1, ..,_YJI' - IIIIL·T·II 

40. ..,-c-u '"'"'' - rc-n 

41. �·lA (IIMI) - IC·YC 

41, ,_,·C•IA (llkl) - IC·YS 

4), ,_,-c-11 (toNI) - IC·YJ 

44. ,_,-c-11 (1 ... 1) - IC•U 

4S. �-11 (1 ... 1) - IC•YS 

•• .... , .... , ..... 1 1  .. 1 

I. DM·n - DM·YIOOA 

2. 111-n - DM·YIOOI 

,, DM•n - SIIS-YU 

4. DM•n - SIIS•YUI 

s. llt•YJ - SIIS·YI40 

- n .  lOSSY U 



. 
: 

A. 11tH: 

•• Fill: 

'· 1111-n - SIIS .• vna 

'· 1111-Yl - llet4.fU•IA (t"'nl 
•• 1111-Yl - 11014-fU·It (tllkal 
t. 1111-Yl - .... ,u. 

10. 1111-n - •vus 

1. cr-Y1A - cr-•m - ccr-'11071 <••"• .. 1n1 
l. CF•'Ill - CF·¥11$ - (CF•¥107) (clltcl .. In) 

I. Cf·VIA - Cf·¥146 
l. Cf·YII - Cf•¥145 

Ill. ,. [S$V! Ill. $!'!!! 

I. Ill-VIII - III·VU&.t 
I. Ill-VIII - IN·VIHI 

IY. pUttO! COOUI!T PI!" UAl IMUI 

A, 11\JtctiOII (•It IU-Y]JO, Sll, to4 4JI)
1

t 

I. -·Ylll - IU-YUU 

'· -·Ylll - -·VIUI 

llrrltr C ... t .. tlllll Jl t�I'Mt� Zit ....... ,..,,,. .. rrltr hthtiM If 
,.ttotttl IIIJtctiM .. t�l ...... � IU-YlJO. Tilt •- krrlt" till 

,.,.u lo trl,lt ,.,,., hehtl .. ef --nil to4 IU-Ult. r.rt�tr, 
t�ou krrlt" ut u •• tdfltl ... l ,.,.,., for ,.,�, �� .... � ..,.,,..,, 

• l4 • lOUT lA 



U. ttAt!O! COOLUJ P\111' H!l I!!TI! (c•tl-) 

'· IU-nii - IU-YlUC 

.. .IU-nli - IU-ntt 

s. IU-nTI - IU-Yl:U 

'· IU-nTI - IU-\IU 

1. IU-nll - CA·YlOT 

•• IU-nll - CA·Y11l 

•• IU-nll - Sll-n a 

10. 1U-n11 - ..,. .. 

11. IU-nll - �U-no 

ll. IU-nTI - IU-nlt 

n. �V-nll - cr-nu 

u. IU-nle - cr-nu 

1S. IU-nle - u-nn 

u. IU-Y4lt - IU-Y1UA 

n. IU-Y4lt - IU-YlUI 

11. IU-Ytlt - IU-YlUC 

11. ..,.,.,, - IU-ntt 

lO. IU-Y4lt - IU-Y1:U 

ll. IU-YIH - IU-Y1U 

u. IU-YIH - CA•YlOl 

u. IU-YIH - U·Y11l 

n. IU-YIH - sa-na 

H . IU-YIH - IU-" 

H . ..._YIH - ..._YIO 

11. ..._,.,. - -..nit 

n. IU-Y4H - Cf·YIU 

H. IU-YIH - Cf•YIU 

lO • IU-Y4H - CA·YUS 

"· ..._YIUA - 111-YSA 

u. IU-YUU - 111-nt 

n. -..ncu - w-na 

"· IU-WICU - 111-Yll 

u. IU-YICU - III·Y1Ho\ 
"· IU-'JIUA - III•Ylnl 

- u - lDSSf U 



l 

If. JUC!OII COOU!T P\!1! SUL I!!T£1 (CIIItl .. fll) 

JJ. 1111-YI4U - 1111-C-1A et•:l 
u. 1111-YIUA - 011..(•11 (hkl) 

· "· 1111-YI4U - OII•Ylllt 

40. IIII-YI4U - OII•Yll4A 

41. 1111-fiUA - Oll-fll41 

41. 1111-YlUA - SF·YlU 
u. IIII-Y14U - sr-nu 

u. IIII-Y14U - SF•Y116 

u. IIII-Y14U - sr-n•• 

... IIII-Y14U - sr-nn 

n. 1111-YI4U - SFoC-14 (t ..... ) 

... IIII-Y14U - sr-c-11 ,,,..,, 

4t. llllofi4U - sto«-1
1 

so. llllofi4U - IS..nA 
Sl. llllofi44A - as-na 

u. llllof14U - IU-fll 

Sl. IU-f14U - 1111-06 

$4. 1111-flUA - OII·YUO 

ss. 1111-Y14U - Ct.-filS 

56. 1111-YIUA - IM-YlU 
SJ. IU-Y1441 - 011-fSA 

Sl. •·Y1UI - 011-YSI 

st. •·fl441 - 011-YIA 

MI. 1111-fi4U - 011-fll 

... JU-Yl441 - 011-YIOt 

"· JU-YlUI - 011-YilO 

u. JU-YIUI - 011-YIHI 

... .. ..... - 011-Yllll 
&S. 1111-YIUI - 011-Yl)CA 

"· 1111-YIUI - OII·Yil41 

n. IU-YIUI - 011..(-IA (t .... t) 
... 1111-YIUI - 1111-C-11 (t•tl 

••• •·" ua - as-m 

10. 1111-YIUI - ls-nt 

,.,,..""" ·-•tl t• ... , � ... ., ,,.,,. ""tc� .,, ton te an .... 

""'· <•·•·• c�M<t ,,, .. ,, ••t uo��et k ''"" .., • dallt chtcklltt. 

- » - �m u 



IY. lUCIA« COOU!I M' UAL !!:!!!! (cootlovNI 

tl.  ..._Yl441 - tA•YIJS 

n . ..._Y1441 - .... Y1U 
n . ..._Y1UI - U·Ylll 

. , .. ..._YI441 - �r-Y1U 

n. -·Y1UI - U·YIU 

n. ..._Y1«1 - u-n•• 

n. 1111-YI441 - u-nn 

II. --YI441 - u-c-u lttlboil 

lt. --Yl441 - u-c-11 (tdoil 

10. --Y1UI - ..._Yll 

11. -·Yl441 - ..._.,, 

u. ..._Yl441 - U•1·11 
., . -·Y1 UC - 011-YSA 

... -·'fl UC - 011-YSI 

IS. -·Y1UC - 011-YIA 

... -·Yl44C - OII·Yll 

u. -·Y1UC - OII•Y10t 

... -·Y1UC - OM•YUO 

lt. ..._Y144C - 1114•YIZU 

to. -·Yl44C - 1114•Yllll 

tl. ..._Yl44C - 1114•YU4A 

tl. ..._Y1UC - OII•YU41 

n. -·Y1UC - 1114·C·1A (t•btil 

... ..._Yl44C - 1114-C·ll (tobtsl 

tS. -·Y1UC - IS•OA 

"· -·Y144t - IS•OI 

tl. -·Y1Ut - tA·YllS 

tl. ..._Y1UC - .... WitS 

tt. ..._YIUC - U•Ylll 
100. -·YIUC - U•WIU 
101. ..._Yl44C - $f·Y116 

101. ..._YIUC - U•Yll4 
·�,. --YIUC - U•Ylll 

lrpruoou COOOOftoou h •••t hudor srst .. ""lch .,,, fall to 111.., 

"""· (o.t . . chck ulnsl ••t ca••ot •• p1uod oo • ••llr caocklht. 

- 2J - lOSSY 14 



IY. ICACJQ! coomt M' S[I.L I!AIU cc .. tlovtdl 

104. III·YIUC - Sf..C•U (tlll>ts) 

lOS. ..,_YlUC - $F..C·11 (tlll>ts) 

106 • "'"'"" - sr-r;-lf 
• io1. III•Yl UC - ..,_Yll 

101. ..,_YIIIC - ..,_.,. 

lOt. ..,_YI - CA·YU4 

110. ..,_YI - CA·YI&O 

111. "'"" - cr-v1o1 
Ill. III•YI - ..,_flO 

11J. ..,_YI - ..,_Y107A 

114. .... .. - ..,.¥1011 

11s. 111-YI - ..,_YIU 

'"· ..,_YI - ..,_Yfl4A 

111. ...... - ..,.,fl .. 
111. IIU-YI - ..,_flU 

111. "'"" - 111-m• 

110. .... .. - ..,.., It 
U1. III•YI - Sf·Yl14 

m. ..,_YI - IIOl•YlU 

lU. "'"" - IIOl-m• 
124. "'"" - IIOl-nl 

us. ..,_YI - IIOl•YU 

lU. ..,_YI - IIOl•YiSA 

1U. III·YI - 110l•YI1A 

Ul. ..,_YI - IIOl•YIII 

I H. ..,_YI - 110l·Y111A 

uo. ..,_YI - 110l·Y1111 

Ul .  ..,_YI - 110l·Y1SJ.\ 

lU. ..,_YI - IIOl·YUIA 

1». III•YI - IIOl•YUll 

U4. ..,_YI - IIOl•YU1C 

ltprenots •-••ts I• ... t �tUtr '"'" ""1•- .. u r.n to a nov 

flow, (o.t . . chcl ••hu) ••t ,,.,.., M ''""' .. a 4allr cl>tcllht. 

- ll - lOSSY U 



If. t!ACIO! CQOLU I !'IJ!!• H•L WAIII (cootl..,1'4) 

ns. 1111-.. - IIO�·YSU 

1J6. • .. - �����·UUA 

in. ..,. .. - �����·YS4Q 

lJI • 1111-.. - IIOL•m4 

nt. ..,. .. - IIOL·m• 

'HO • ..,. .. - IIO�·Ylotl 

Ul. ... - IIOl·Ylotl 

IQ. 1111-.. - 110l-Y11H 

141 • 1111-.. - IIOI.·Y11Sl 

1U. ... - IIOl·\1111 

us. 1111-ft - IIOI.•T•ll
l 

1U. 1111-fln - 1111-C·U (hhl) 

1U, 1111-nn - 1111-t-n (tohll 

Ul, 1111-nn - w.nn 

Ut. _,·YIU - 1111-YU 

no. 1111-YIU - 1111-'fll 

lSI. 1111-YUl - 1111-m 

1U. 1111-YUl - 1111-YUt 

us. 1111-YUl - 1111-T•I
l 

154. _,·YIU - tl•YUI 

us. tl•YIOl - tl·Y104 

116. tl·YIOl - tl·YI 11 

1ST, tl·YIIl - CA·Y104 
lSI. tl•YIIl - tl•Y111 

!St. IU-YIO - tl•YU6 

uo. 1111-YIO - tl·Y140 

"' · 1111-YIO - Cr·YIOI 

141. 1111-YIO - 1111-YlU 

1U. IU-YIO - 1111-ma 

1&4. IU-YIO - Sf·'fll4 

us. 1111-YIO - IIOl·Yltl 

"'· 1111-no - lllll·m• 

1U. 1111-YIO - IIOI.·QI 

161 • 1111-YIO - 1101.-YSt 

.,,,.., .. " ·-"" to ""t ....... '"t" "'''' ••U ran te on ... 
n .... (t ... . ..... , uh«) .. t co-t .. ''"'" .. . .. n, cllt<t1ht. 

· H · 



IV. tUCIOt COOI..l!!f PI!'' SIAl llolf£! (<OIItlMOfll) 

Ut. ..,_VIO - IIIDl·YUA 

no. -VIO - IIIDl•YIIA 

HI. -YIO - WDl·YIII 

lu. -YIO - loiDl•YIIIA 

IJJ. ..,_YIO - loiDl·Vllll 

IU. ..,_YIO - IIIDl·YISJA 

ns. ..,_YIO - IOOl·YUIA 

IU. ..,_YIO - 111Dl•Y5lll 

UJ. -YIO - 111Dl·Y5llt 

171. ..,_YIO - IIIDl•YSU 

IJt, -YIO - IIO\·l$4JA 

110. ..,_YIO - 111Dl·Y54ll 

Ill. ..,_YIO - IIIDl•nU 

Ill. ..,_YIO - IIIDl•nU 

Ill. IIU·VIO - IIIDl·YIOtl 

114. IIU·YIO - IIIDL•YIOtl 

liS. ..,_YIO - IIIDL•YIIlS 

I H. ..,_YIO - IIIDL•YIISl 

IIJ. ..,_YIO - IIIDL·YII Jl 

Ill. •nit - U·YI» 

1". •nit - CA•YI40 

no. •nit - Ct•YIOJ 

Ill. •nu - ..,."" 

'"· ..,_.,It - IIU·YlU 

IIJ. •nu - sr-nu 

114. •nit - wt·Ylll 
liS. -n•t - WDt·Yltl 

IU. -nit - WDl•nJ 

IIJ. -nn - WDl·nt 

IU. •nit - WDl-nJA 

I H. IIU·YJit - WDL·YIIA 

200. IIU·YJ11 - IIIDL·YIII 

lOI. ..,_YJit - IIIDL•YIIIA 

lOl. •nit - IIIDl•YIIII 

• JO . lOSSY U 



IV. U!CJO! COQU!I P!eP $tAL !!!TIS (c001tlouo<l) 

lOJ. IU-YJit - IIOI.·VUJA 

l04. IU-YJit - IIOI.•VUIA 

lOS. !U-nit - IIOI.•VUII 

*· IU-YJit - WOL·YUlt 

lOI. lll·nlt - WOL·UlJ 

lOt. III•YJit - WOL·YS4JA 

lOt. IU-YJlt - WOL·UUI 

110. IU-YJit - WOL·fttt 

lll. IU-YJit - WOL·ft" 

2U. III•YJit - WOL·YIOtl 

21J. III•YJit - IIOI.•YIOtl 

214. III·YJlt - WOL·VIIU 

21S. III·YJlt - WOL·YII U  

l ... IU-YJlt - IIOL·VllJI 

zn. tf·YIU - cr-vnu 
211. tr-vln - cr-vnu 
lit • u-vns - u-vns 

•• lh<lllrtll 

1. IU-Y2S - 111-YIH 

2. IU-Y2S - III·YJJ 

J. III•Y2S - 011-YUJ 

4. 1111-YlS - lll·t·IA ( tobn) 
S. III·Y2S - lll·t•ll ( llbU) 

Y, .Utoq! UUW!t MQ ILAIRUI!!G 

A, Stu• Goooratort alld Prouorlur: 

I. *'Yl04 - •·YU - (t11Ytll0ft 41Htrtoct) 

• 31 • IOSSf U 



1. tort Floo4 Taou: 

t. cr-YII4A - III•Y104 - (III·YSl) 

1. cr-YII41 - ... ,,04 - c-wsn 

'· ''""''"" 

Yll. ru.I1 

l, IC•Ylll - SoU-'110 - (SoU-Y?l) 

l. IC·Ylll - SoU-YSO - (SoU-YISO) 

J. IC·YUZ - SoU-YlO - (SIIS-m) 

4. IC•Yill •• S.S•YSO - (S.S.YUO) 

l, lt•YllJ - SIIS•Y10 - (SIIS•YU) 
l, IC·YlU - SIIS•YSO - (SIIS·YlSO) 

A. Stu• Gootrl!e .. � .. '"'"''"" 

t. IIOG-Yl - IIOG-Yltt - C•lontloa •llftttftC•) 

'· Cott Floo4 h•'" 

Yilt. 1!!.1!1 

'· cr-YIA - cr-na - c-.n> 

l, tr•Yll •• tr·YJI - (WOG-Yl) 

A, ICS Oralo lion: 

- u - 10\ST U 



II. Dl•!!(IIIIUI l!:!TI! 

, 1. IDOH101A - 1$-Yl»A - (IS-'IJA) 

l. N-11011 - 1$-YIJtl - (1$-nl) 
J. ow-•u - I$-Y1J4 

4. N-•41 - I$-YIJ4 

_ ,_ 10\SY 14 



ltUIIU of Ut '"'"llllr UIU ,_ pU ..... 1$ .. , loan 

.UIIt-1 Nrrhn to 'loct u • .,, .. , u .. ,, or lllat 

, .. ,. .. , N orr-1� for, It ,., •n- tllat Ut .. ,.. 

'""'' .. ,,...,ttttr for • ,.t....,, h ....... , .. , to tho 

fllloro ,,...,tlllr of Ut lftotlft� hohttoo Nrrltr 

tooflprottM for Utt ,.u..,. lloh ,,...,llttr h • 

f-tloo of .. ,..,.. flolU ""' -· orror. 111,..,. 
fnlt' oro tilt tutor of Ut ""'  to tUI•te: 

TAIU 4,4•5 

IUII!!!At( hiLl!!( P!Ofllll!I!£S [p! JAIIM urn 0! DllUIIOI! tm![IS 
IIAII!!!AI[ 

1!!!.11! f!ILUit ,.Oil Ill! U $0U!C£ Q!' U!l!'ft 
1-m S,OOI,Ittt: Itt Itt"'' us 

Cit\� IIO'f; .AOYII 

, .. � •. , • to-l/,r IPIO �l/�l 
'""" •·• • to-s,, IIASII·UDP, To .. t Ill l•l 
Ct rutt Sllart to ,_, '·' • to·s,,, IIASII·UDD, Tt .. t Ill t.l 

Cit\� ... _, ...... 
lt•• .., • to-l/,r .,.p �"�' 
'""" 1.1 • to-1/rr IIASII·UDP, To,lt 111  t.l 

,_,, 
Clrult Sllart to ,_, ••• • to-1/,r IIASII·UDP, Tl .. t Ill t.l 

ltot '""'"'"' CMltnl 

, ... l.' • to-1,, IPID �l/�J 

1 IIO'f - lltlor O,.ru� Yoln1 .AOY - Air O,.rat� Yaln 
l "- """''� "''"" of tltuttoo/,ron••• ltfltrtotlol: a - h oot 

t-14rr� 1 Nrrltr If tr,.llr fa� h '"'"''· 

_ ,. _  lOSSY U 



•-• trnlr I& Ut .,,. dllllcoll to nun. Tilt anu\8tot h c..,llutt4 
kuoso of tho wtrlotr of 'Jtrforw��to '"'''"' futon• tllot uht ''" tho 
""'' of ,...,.,tl..,, tllot .,,, k --nt4 'Y nh •"''""· ror ,,..,.,,, 
,_ .. ,.,, "''•• oro "'" u hoht1041 krrlon .,, k slollor lo t»tart��tt, 
1tutl041, 11011tl141, ttc., to tthor ¥1ht1 "'''� tro ... t,.1ttt4 for urlou 

roc'"" eporatl""'' ths tho IIOitotlol ftr »trUot .,,., lo thoso cuu h 

•tthtr thlo for hohtl041 uhu "'lch on I• ,_,, locat loM ood coold "'' 
lotlullr bt uuclott4 vlth rtCOYf'7 '"""'"'· A dtto11t4 '"''"" h .. , 
fusl"t hr tach 111rtlnlor holUioo btrrltr. IUhtr o ttoorlc ""''"" vu 
,.,,,� for tiCk '"' of krrltr nlot chtrocttrlltln that .,,, to oll 
krrltrl of tllot troo. Tllot, lo .,., uut tho rtltltt .,, k C041urtotl" 
,., • "''"'"'"' krtltr. 

Tilt •-• error of ,_,,. h tllot •h•t ""..,..' vl11 occldtottllr dthot •• 

hohtltA btrrltr. Tllrtt Utttotltl of trrtr uo k 110Ut1Ut4 to ftftU 10 

tuhtl041 t.rrtor. 

froo II Gpo rotor """''"''' uloctt •• holotloo birr lor "''" ht 
,., .... , ,. '"'""" "'" ... u .. ,.., ...... 

,,. II:  Operator folh to ,..,,,,,,, or corroctlr '""''-"' proudort. 

,,. Ill :  Crrtn to tho ,,.,.,.tloo tf plut ,_,.,,.,, 

Olhlr IIOUiblt trron uht "''" •• eporator lntorocts with 1 ¥1ht btl lhlr 
,robtbllltlu hi•• biro Jtdttd to k -11 rohtho to thoto of tho "'" 

utrtorltt. O.t uck error h tho 'rtrorut• trrot, l.o. to operator crsln 

tho fnlrt4 woho 11 dlroctt4 ht cl01u It lotlud ef '""'"' It, or otu 

•or••· For tkh to "''" to •• locorrect woht Pttltloo, two """ vooU 

"'" to occor, lint, tht woht _,. "'" to k to u l��torrtet or 
'""''"" "''""" lolttollr ood '""""· oo .,.,.,,, .. u ran to rt<ot•lu 
that It vu olrudr lo tho Pttltl041 ho dulrtd. Tllh ,,., .,., tlll.,ttf to 

"'" I ltflltlblt 'robtbllltr In IIUI(GIU•Ull (CIIopttr 14), Tilt olhtr 
110nlblt ""' h rehrrt4 to n 'ttocl .. , ... , o.t .• t�• ponlbllltr tllot o 

.,, .. .,, oot k hllr '"' ollor •• att"'t to •�•t 11. Tilt frttctltA of 
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nh t.,e of trnr II a f_tl.., or tile .. 1" t.,e, (t.t • •  rhlot u .. ). or 

.... , • ., tllert II P•llltl.., INiutt.... Jo IUII(Citi·IUI, tN ...... tlltr of o 

... " ntcUot to nil •-• ,.., utiMt.,. u 0.001 ,., •-N: fatloro to 

fttoct nh error for a ..... wtn llt.J.1hu o rhlot n .. or "'"'"" INiuter 

,.., olttMt.,. tJA�lt 14-r, IUIIlGICI·Ull) u o.ou•-... "'" error _,_ .,. 

.,,. llhlr to·M ftttet .. lo .. ht\ win fOlltt.., INICUI041. 'nMn, tile 

priNUlltr of Oh t.,e or .,,., '""'' M 110 ''"'" n.o 10-sl,_ .. ,., 

wain ""lc� h -11 lft nhtt.., to tile T.,e I ulocttoo error. At TIU·l, 

tilen II tile lftt, .. un to ""''� t�t ftttcttoo of ""1111r - ••'"' .,, 
M ftffiUlt Mclin CileC\tot "'"'"' a ... '"' tlpollrt; U.s �- ..... , 

tn oot c•ocktd """"''' to orftr to kttJ .. ,. .. ,. u 1 ... u "'""''1' 
••"••••••· tilt� t�t panttt of tt•, ,_, of tileu ••1"' w111 M 

coollftrt4 to lltn AUU ,_,,., ""''� w\11 anvrt tilet tile Pr�N"lltr or 

t�h t.,e of trnr ,... .. , Mtllt"l•. 

mu 
Tilt ron"''"' ���•• ''"""' toro ... u ... "'"' to ''",.'"" tk .,llu�l• 

�-� orrtr priN,tllttn for • T.,e I .,,.,, Tilt uttrht INiutn tN 

''""''' "'" "'td for nh uldr. 
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TAll[ 4.4-f 

Pt91llll!U l!f HUCI!O! (no:{ II fi!Q!S 

p(l� -.&Ill ITT l!f Sllllttt l!f 
1!!!11! �'I!S '�Ill! I! l!!2 Wl!!!lL. 

110'1: Atlf •• ,.� .... , .. h ..... tiltH , • 1o-Jtc_.., T�1o 20-U 
_, ltkh •1r Ufuti-1Ut 

\'11" c•tNh to wll t • urJ_.._.,. TUto 20-U 
•• u ... , ... •-tt-l ..._. Ul�·tUt 

Yl1" c•tNh .,rt or wll- 5 • to-en-.. '""' 20-U 
•• " .... ... ,, 1.,.., -�·UJt 

.. _, cturtr • .,. _,._,,, t .  to-J,._ ToUo 20-U 
"•'" ltl>ollM: ut a.,rt ,..., all UCLIU·UJt 

••'"' vtUo •or •l•llorht" 
•• lht. """· ltltt, .,.., ... 
. , '"" 

Cltorlr • .,. -•.-•tr , • to-,,._ .. ,�,. 20-IJ 
tokllM, .. rt ., • ••t" UlLIU·IUt 
,...., vt" 1totltrlttn to -
., , .. loll ...... , '"'· , ....... 
...... ........ . , '"" 

AI ""'"· .. , vt" "lo"l t• 1 .  to_,,_.,.. Tulo 20-15 
"'"' .... -l�·UJt 

Dncltorlr or -1twn1r ' . ,� ... -.. h"• 20-IJ 
lol>oiiM, .,rt ol a .. 1" ,._ -[�·UJt 
tNt h 'I• liar to all •I ,.,. 
lell ... t"': ''"· , ..... 'ltltt 
........ . , '"" 

S..1•1t<t llocltor1r er -1.-ntr 5 • trrJ_.._ .. T1blo 20-IJ 
'•"""· ut • .,rt ,..., •-1 -(VCI•UJt 
•tt<n tNt oro ttattar to all 
., tN loll ... t .. : '"'· , ...... 
........ . , '"" 

OOC1tor1r or -•ewntr • •  11r,,._ h•1• 20-U 
11MIIM, .. rt tl o ...., of -�·UJt 
''"" tNt aN ttallar to -
., tw '"" ... '"'' ''"· , ..... 
......... . , .... 
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TAill-4.4-
•ur.,....-r 

llill.l1! S!!Uioi rat 1r 
S.. U aMn Mt o« .•1 • 
, ... to1 ,.. ... '7 ractan ,, · 
•te•t•f: (II Ut "'lol-
_ .... . , '" ''""' ... 
""'"'"' ...... ...... Ill' 

•-••loco: 1111 ,.,.teal 
otfoct• ••• u wtor f1w1• 
oat f1ow1ot lo orpoc Iff 
locall•• 

lltat 
, ........ 

,_ ,_ ,.,,,.h lltotlflof .,. 
..... ,, .,,, 
,_ ,.,,,.h to w11 hfloof 
r-u .... t ,....,, 

,_ ,.,.,,.h Nrt or wll 
�.,. ... ····· .. ,....,, 

, :r  # ..., ..... , 
• OIAtiUU Of 
- � 

• • urs,_ ... 

triA 

, a tcr,,_., 

t a tcr,,_.,. 

s .  tcr-4/1_ .. 

Toblo lO·U 
U(G/CI•U11 

Tablo lO•U 
M(G/CI·IJJI 

Tlblo 10-U 
IUI[G/CI•U11 

• '"''"'' ..... ,.,.,ot t!oo ...... . , ,� . ..... ,. .. : -.... ..... .. . 
•-��- eoflflt<l to rortoct Jleot lpo<trlc c�ltlou •·•· ...... , ol 
"""' .. . ... ,,., ,. .... 

- T!oo l4 ... , tllt<Uht Jrett<luro • •  , ..,,,_ nd•UHt<l •alnl aro C�t<kt<l 
ONIOit o 14 ... , niH tho., lin, WI Jllftt<l tqohal"'t 10 tllo 'UHI I '  
tonlot 1<- ltfloof l o  JIUI[G/CI·IJJI. 

_ ,. _  IOUY lA 



IUU1 
no. •lottNMt or tllo tCS tlld t11 plut •""''" ,...,,,.. tor tllo rtco•tt)' 

trt ,.,,.,_. lo uco,..tnct wtt• wrlttr• proco<lorts. A Tpt II orrer rehn 

u ""' utetorlts or """ rtllll"' to tllo IIIC.,rttl 111t of proco<lltts wlllc• 

'"" hlut to holttl"' btrrltr. S,.Ctrlct\11, Tnt II trren trt (I) 

ultell"' tlld Ji,pl-•11"1 u locorrttt proct<l•re, rtftrrt<l to u Tnt lh tlld 

(II) ,u,t.., • lltP or "''' lo tho urrtct proco<l•rt, rtltrrt<l to u Tnt 

11•. Thttt or ron lrt of ptrtlnltr ,_,, btctott ••• thto 1 1 l"'h 

holltloo btrrltr •1 bt 1Htcto<l; I .o .. 1 •- ..-o ftllort. 

Il!.U.ll. 
he• .,.rttl.., pi'OCMYrt Ol flll·t h ftslt .... to •lot1lo lhl plut to I Ult 

cwlttoo. nus, Ut 11111-otttloo ol 101 tl"'lo prect<l•rt 11111 .. t null 

I• tllt-•t or • fllottoo towrco to tllo Its. _,.,, tho ,_,,. with 1 

Tnt 111 orror h thtt tho "'" ""'"' tuochtt<l with •• locornct proco<lort 

•1 bt ,.rtltl11 lllll...,tt<l klort tho tocornct ,,..,,,,. h ncotolct<l. 

n.t ""' ""'"' cCIIIII.,... with tht .. , .. llot., IUoclttt<l with tho corrtct 

proct<lort •1 rtlllt to INftQUIO hohtiDII of lllo ItS. 

thtrt .,_ to bt lltth tolo,..tltft to tho •-• hcton l tttrttoro 

'""'""' tho T,e 111 orror. nt cteutt .,,., ""''"' ••t rtlttltfttlllp to t 

Tnt lit thtt hu kto tMltct<l h ... to 10111c• tht .,.,nor .,,t •h t 

"'lotltlc fochiOOI lo ,.,,...,. to to � .... t. Ia tllott '""''· tht 

-h• probt\llltt of '"''"'' "'tftOth 1111 tho totlrt ctfttrol ,... uorr, 

''"" •• ••ttlldt<l u. ,.r,., ''' .. u.., • '""'"'· uo '""''h to"5 ,., 
oct . .. ,,.. oo "'""'"'' with "'"""' ""'""'' • 1 TIU•l proco<lurt uo N 

ttloctt<l 111d 11111-ott<l •1 • ''"'" '"'''"' ,_ .,.,uor: thh '""''h 

lto4t 11 ••• 1 Tnt 111 orror .. ,. probtblt thto It • proct<lort uloctl"" 

"'" '""" ... 1111 t , ..... ,.,... -.... tho ttltctiOft ,, .. ..... u.., 

proco<lort h ••o llftdor lw nrus, prtctlct<l ltt .. ttool, IOIIlch wo11U ltlld to 

atotolu tht ,.,. lit .,,.,, forthor, , ... 11111-0tltlOft ., .. ... ,.,., 

proct<lurt th ... U oot < .. If I NrOft "lotiOO IYtot lo tht lb\tOCI II olhtr 

"""· OOCt the ultctloo or •• toc.,ttct ''""''" h lfootlllt<l, It h 

,,.,_, thtt tho opttlttn viii tttton tht plaat to Ill orltlotl 

coolltoratltft kllrt 1101-•11"1 tho '""''''�' proco<lvrt. Tllvs, ''"" tht 

. , .  lOUr lA 



lw llltli�W or 1'- loltlal t,.,..r tod I� P41lll.llltr lor ACOfttr of IIIII 

trror. a TrPt lit t,.,..r h J"'" lo k Ultll rolttlft to alkr c01trlhto" 

to ue .,,.... •nott• ,,..,nur. 

mua 
A TrPt 11• .,.,..� an-1 IIIII IN correct proc.,oro 11 lo ont, Ml Ut 
.,.rator '"' Ht fallow It: for tauPlt, 1 Utp h '""" or t uct1011 ol 

l�t proctduro h Mitt... lo ... � cull, l�t proctduro I lop IIIII h '""" 

.. , tloplr Ill•• kt• to YOrll� tlllt t kffltr ,., lo Itt proptr ''""'"'"· 11 

ot•or Ultl. "-"r• IN •IIIH lltP ·� "'" ctllH for clotlftt t wtlft. 

" •• totlrt ltctl• or • proc .. trt h •Itt ... ....... holttloo krrlt" .. , 

M tlltcl... Tilt .,, wlMrt"t holttiOI krrltr coofltorttloo for ""I•• 

••• lopocl of Uh .,.,..r _,, k tlfOifluol h - lonhlftt oolr 110'11 or 

.... ,, wthtl btcltlt ••• trror of o tlfttlt lodhldotl co•ld rtlllt to dtful 

or lh '""'""' 101. no hnl wloora"• h • COiflttrttiOI """. rtlltl .. 

,.,.lul ,...,111011, o.e •• '"I uclllftttr hbtl or u o1twat1011 ,.,,,.....,. 

nou lpu or coofltvrttiOII vlll oot k dtl .. ttd by 1 TrPt 11• ,,.,..r. 

rellort to •-lr vii� or lollw t procHort h oltto loll""'" •r l't ultot 

of ... rtlor roofldtort II Ut prorHort tod ... tlhr t•t ... rtlo" llod It tnr 

It Ill tod <ttQtiMOIIH. ,,... UlGICI-1211, th prok,llltr ol pltot 

Jl"-1 Ollttl"f tO It,. ..... lopl-Otlftt I procHort lo ... It• I vrllttl 

rkrtlht h .,., 1111 "'" onl•t" u O.OOl. nh ,,..,nur uo " 

topro•ld •r ., u • ruur ol 10 ""• tk tit ol .,..n dnlpH vrlttto 

prorHortl tod ckrtlhu•. l.o., , .... IIIII alloloatt th lollwlftt liCit" 

IIIII 111ft kto hvod II dtllcltol to •or PrtCHWrtl rt•l ..... 1·'"'1�1 lh 

lodlllrr. 

( I )  StriMI dtllcltMitl t o  coottot t od  r o  ... t 

(Ill lortolhltorlu hlllltft •-Mhhrt to procHwrtl tod 01 
.... , ·-·" 

(Ill)  IUt""tiOIII lor COIIIrtl ICIItol lhl dOII't INictlt lh 
........ '"'" """""· 

(h) hCistlft MNtft oo ... rotor tlllrl·lt,. -rr 

(w) Chrll tod , .. ,., ool lotttrtiH ""' lut 
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l•l) uct of a char lfHIIflcatt• of "'''' proctforn a"'' to 

"'''' tltull•• 

(oll) .. ,._, ••ot of .. ttl"' ..-rater lapvl hto opdotH al 

1•111) 

procH-trw oeC 

hflclnl ,_.,,..u.,, IM' onhtt"' ·-ratM'\ to lJ.m2l!!!l 

.'ca. ,,., ... 

A _,.,,.. tut lore• "'' rw.lrw<l ll)' rwc"'rr proctf•rw• to •lotolr. ,_ 

of tM aline ftflcltiiCin. �lltr ftllchectn \lleotf h •tot.tm tJ Ut 
,_, ""'N ,,.., .. ""''' toe!"'" •••lftratt• h •• hd.,...tot S.lttr 

lt•IN '""'· Clft .. ntlr, - .. uutt .. of tM proCOdlftl trior to tMir 

t,.t .... utt .. for a f'tto"rr tut uo tocrwut tllo probobtlttr of orron to 

tltcott"' 1 proctforw. A "'""'" .,.., of ••ll .. tllft h o trial .,.,, 

Oroetft'; oft•• '"' wn ta._u ftttct ""''-'" It t .. troctforo. 
"'"' wlt nrootft\ aha , ........ •••tw hetltarllr wtta t .. ·--... 
""''' ttftdl to rt<loet '" <l>loct of taffoll"' It ,,.,_,,,, , .. ,.. ... "' 

c•fl•-• h It, aod .,..blt at• to rwc...,trt """ a pert of t .. proctfol'9 

'''" 1111 .... Mot� ,.,,.,_. corrwctlr. ror tah •••lr>h. • ...,,,, nl• 

ol .OOOJ ,., an wl ntf u 4tplct t11o proNbllltr , .. , • ••trot ,_ 
.,.,.,,, -u '''' a pert of a ,_,.,.. "" 0.003 ,., .ct , .. , otllor pla•t 

ttn-1 -If \Up a ,,... ... ,. \tell.... no ftlftr-t h ... II I .. 

•t�·llll Muroatl• '"' 'ltactor -raton o,.. .. ,. lttolr to "' 

wrltl"' ,,...,.,,., (corrwctlr) , .. , ort ullbrltloo ttc..,.tctus -· Ia toro, 

'" .,.. lthtr to ••o ,_ ""' .. �a, ...... , ,....., .. ,.. l'llh 41stloctl"' h 

•dt Ia tat a .. tr>h of .. rrltn -rattf to tM '"'trot ,_ (or 1 ,..,,,.., 

,. .. ,, o.t .. liOn eod _, """ .. ,.,'" -"'" locallr, o., •• 

.... ,,, ..... ..... , .. ""· 

a •- _,, lalloro problbllttr ,., J., ... to uht oolr ftr .. ,.,, .. ol 

''" """· o., .. ""' liOn, ""' ..... , "'"'· no .. ,,, , ... "" " '""" 

.... ronr. ta4hlf .. t "'" of a proctforo .. "'' ah .. , .. "'"'· �� h, a 

''"''' proctforo ''" .. , call for tlnl"' o lriiP of oat .. ,, ._, tatt u., 

_,. loci•• •tr tOfttrol ,_ "'""'· A uperoto ,,., _,. ..... ,.,..,. .. , 
ntor 1.1. aeC ttrlora tbt hllowl"' "'" ll-·, �lite a _,. ''"'" '""'"' 

"""' •-I nl .. \. no.., tw lllfo""t ftl" '""' -11 ..,, be \"'..tct 

to a '''''' orror. no routtoot orror rotu ero '''"" "" T•"• 1.1-l. 
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UI"CI·IIII 

.,. ld1t u-s 
... ,"(1·1111 

.,. us 
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•1011 "CI·II It 

"" Ml"'l·llll 

1.S t l� 

1.S I lo-S It• 10·lt 
.. I"CI•UII 

t • to·• •111 "CI• U II 

lftlttt•1• 

lftltt1•1• ..IIOICI·IIIt 

lftlttl ... ..I"CI·IIIt 

lftltt .. 1• .. I"'I·Uit 

... I"CI·Uit 

• r .. •.tNoN tf .. (1/U·Ufl • . ... ,.,.,_. tU_, ,.,.. 4'...-.r&e• �"' tUI•tl"'f tN trr•r 
,....,Utttn ,,,. "'"'"' .. , tMihtfM1 """ t• • wtttn 're<Hwt. • 

::·: ::.i::::: :::.,:.':!:'".:!�,::::.!!·�:.�" .. .,..., ,, '" ..,., ", .. ,_. "''"""'' 
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D!Ull 
Tilt TI'Pf Ill error appllu to a warletr of .,,.." tll.lt cM14 occor to tho 
proptratiOII of ..,.ltltft proct4vrn, for tu.lfto, •• .,,.., br thr proct4u,. 
..,.lttr h tilt ncvrocr or •-htrnrn of o wahlnt c�tcllln. ,,_ 

IUI(GICI·UII, 

'Thtrt art 110 .... , to qvaotUr tilt p,...babllltln of (lhnt) lpn ol 
INdrqoacln h ..,.llun .. ltrlah. Soch trro" rtlhct fallort lo 
tnt tht pr.ct4urts 1ft a 4¥N•Ic sltt��tiM • • •  u ... 11 u fallor. to 
aotlclpato lhl fvll ICopo of su .. ttoos In ... ,,_ tht proct4trt .. ,, 
k n..t coo nu lncldrot).• 

llltMn thou ll•ltatloos, IUitG/U•Ull did onlt• 1 pro&abllllr of 0.00) to 
lht pro&.tbllltr thll '" 11 .. lotto4t4 lor 1 proct4ure viii ollhtr &a •lttrd 
or •hreprountt4. At llll·l, ,,......turn ero rt•l-4 lndrpto4rntly by tht 

Softly ltwlrv Crovp In oddlll011 to tho lohr���l chrcb uuclalt4 vllh tht 
orltiNIInt ortaftlttltOIIS. A NCOYtrr flctor of s .,., crt41tt4 for nuo 
rowlrvs dtltetlnt a slntlo 11 .. klnt hft off of the proct4•"· Tlln tht 
proubllltr of a sl .. lo "" "'"' loft orr no proct4vro ao4 not &tint 
ldtftllflt4 In tht rowiN proctn .,., Jv4tt4 to M 0.0006. 

� ponlbllltr for a •-• 110<11 lallvro of a c-lolt &arrlor cooflturalloo 
uhlt for a li'Pf Ill orror: t.o., tho proct4vro proparor hiYIS Ml� 
C-roll of tht co41flturatl011 orr of lht proct4vrt. lo liAS Calcolotl010 
44lO·U·Ol, tht pro&abllltr of h .. lnt a c-hit &arrltr coofltoratiOft orr of 
• p....ct4ure .,., ent .. tt4 u l.l • 10-5 per procedvro. 

s ..... t"' t!trMrt [t!Jyrt tef Mftf! rear Pa0tbtllt1ta 

Tilt floal slap In ... , ... u .. tht pro&a"lltr that partluhr &arrltr 
cooflturatloos 11111 k 4tfult4 Is to t• the cootrlhlo" fr. tht ha.-ro 
ao4 h-• ,,,.., flllurt IIO<Iu. 
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Tllh ,., dOIIf vlt' tile ltllowl .. lt .. rel oqoatiOft, "'lch h <IIIIIPltttd to 

hUll lo lAS C.lcwlttl.., U»-t4..01 for ouh Nrrltr COftllttrtttOft: 

P (lOath krtltn rail I • P (Ntrltr 1 Ttl hi • P (Mrrltr z rothl 

• • tc- -· hllorel 

• P
1 

(lltrd-.re • Trtt 1 • Trtt II • ,,. 1111 

• 'z llltrd-.ro • '"'z • ,.,. 11 • ,,. 1111 

• 'c• IT,. II • T,. 1111 

TIM ""It'"' r•ll•re , ..... tlltln rer ... , .. , wrrtor , .. ,,,,.,,, .. '" 
,_ to TU1t 4.4·1 ,..,,. loc1111n tht ''"'' antcltttd vttll url-

... , ... n IS w11 IS \tttlc clldttl'"'· Tt•1• 4.4-1 tht techdos t•• lallort 

pt1NU1tths Tar .. l•ts tNt are tiPtltd to trrtr •rt tko -• ptr ,..,. 

Tllu, • jtd ... ot or tile -• or tl•s ttch krrhr ctt1f M ''"'" It trrtr 

vu .. ,. tlld ostf tl ''""'' .,., ._,... htloro rttn to ,.tr1r lalloro 

, ..... 

. .. .  lOUT 114 



TAitt a.a .. 

!!Qf!lll!U or [&111!1£ PU ISO!.U!!!! U!f![! Cl!!!U!t!&TII!! 

-. -

-: ... t r. ....... 
-: S,O.Itloct 

111-1: 111-1 

���-'= '-
111-1: !�Mt r. ....... 

111-1: S,O.Itloct 

.... : llttt r. ....... 
'-: S.O.Itltct 

.,,t hcN ... r; S.O.Itltct 

Trltlt """' Cooll.,.rotloa•-

[&Jllll( Pllll&lllll'r 
UlUI!!l 

J.t • 1o-S b '·' • url 

l.S a to-5 b t.& a Jo-l 

l.S a to-5 

'·' a to-t 

s • Jo-5 

I a Jo-S 

'·' . lo-S 

J.l a lo-t 

S.l a Jo-5 

1.4 a Jo-S 

t.l a Jo-S 

1.4 . 10 ... 

1.1 a Jo-l to S.S a 1o-S 

• hllol"t ,,...llttr "''" ..,. to ••JYiot -· of nto\or.• to _,.,.,. 
..... ... . ,, ....... ..  _ , ... ... ""'"" """""· 

'- ,.....,,... ....... of "'"'"�"""" •uro,..tltl; a - h •t 
... ,,,,... . ....... tf ..... ,, f ... " ...... , •• 

- Trltlt ""'" ••"""'"- .-In_. of .-J .. u"' a1 t .. -.. 
"""" .. wn u: tatoll ...... ..  , • •• , ... ._, . .. ,_ to •n·•· tot 
Its, .. 1wn ..,,,. aro t- tt .. cit\_. f,_ ·-ratl-1 .. rlllcttl•• 
or .... _,,, ... -... ....... _, -... ... ot .. , .. ,., ... ... ". 
ol"t •- tt .. ''""' .. , oro .. , ,, .. _. • a l4 - c..nlln t•-•·· 
......... c tt ., l104·10.1). '"' .... It ... ,,_ , ... , .... ""''" 
....... tNr ... •t ....... ""'•'''· 



IJI S.Cttoo 4.1.1. '" utiMto ,., Mdt or t•• prolll�llttw 

or rtllo,.. or uch or till coofleorttl..,, "" to holoto 

till flll•l ItS r,... o lllrM dllotlon u•rtt. lA thh 

UCtiM, tile tttll pl .. t Ill"" dllotlon P,..IIIUllt)' h 

utl•tod. Tt do �h. tile ro11owt01 rocto" ••t Ill 
, ... , ....... : 

(I) 'ol- of •lllratld .. ttr tlltt •n Ill 
IJIJoctod toto tile ItS to "'" o pottfttlol 

uftt)' ,,..ct. 

(II)  lllotlon rott 

( I  It) Pottfttlll dttKtiOOI IM •lt111t1001. 

Chi Totti p�blllt)' or occorrtftCt '"'"' b)' 

•-'"' 111 pottotltl dthtllfl Piths. 

I.I.S.I Dthtloo 'ol-

Tilt -t or -ratld ,.ttr IIKtlltr)' to dllutt tht ItS 

(-OOtrttiM to I C-OO!rttiM tlltt h I Uftt)' UJIUrJI 

h • ,_tiM or Ctl tho htttol ItS """ c-tfttrottM 

(II)  tho •tnt- occtptl"t Nr'M c-ontrotiOII (Ill)  tho 

clllroc!trhtiCI of tile dtll"lt .. lftfiOW IM (h) tht ItS 

,,.,UIOI 1t1t11 (t.t., tUlle or prouut01 Jlldt). 

Tilt ItS h corrootl)' llllftl •lototftld ot • lllrM 

c-ootrat1011 or soso - C! 100 -l· Tho •u•,... 

'"'''' ,_ .. tratiOJI ror t roct•t tw "''- ported ,., 
SIU - (lth,_..t IS).  TINt, SOSO - h to 

'"'"""'to """"'tt"" for tho toltltl ItS lllrM 

c-ootratloo ror t dtlutiOJO , ... t. 
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1ht •t•t- acuptaUt kn>n coouotrottOR thtt "'""' 

nkrlttcolttr h currootlr noo -· ltctotlr •-'''"' 

ooalrtH (lthnoct U) hdtutt that • """' 

(lft(fAlrtttoo or •no - .. , .. nqotrH to """ 

tokrlttce1tt1 for •- rtconrr .,.,,u..,,, IM114IIIf 

dtrotllllf. Tllll, tM dllott• .. ,_ that '"" roult 

to crlttcelttr ""' ••rr tcconllllf to Ut ,.. ... ., ttato. 

TM chtrecttrhttu or tho dlhtt"" toflw, tptclltcollr 

•hlllf or tM OIMtrkrttfll tofl"" lllth IN ICS .. ,_, 

tHtCU IN dllott"" .. ,_ out .. tt. ltctAt lotlt'll 

,,. ...... t• ,,,.,. .. ,. n oftd n tftdtuto tNt 

OIMt<Mrttfll wttr h ltloly to float dtrtct11 to tM 

tottrNh tftdntllf fhtoro (llf) rtlhtr tNo klllf ,,...., 

·- l�rtt4h tht CSA tooolot tftd thtft to tM tort. Tllttt 

rohroout tutttst thtt tho cero rottOR h probtbly tho 

lut .. ,_ thtt .. tn "' t dltottOft 101\lch """'' '"""' 

thtt • nrr ltrtt dllotiOft "'- -1• k ftiCtltarJ to 

dlhto tho core ,..,..,, ror tMt toalrth, -•tr, It 

h tn-' tNt tori"" Iota tht ICS •hts ootrorwlJ "tth 

tht tottre ttntl tftd IIF ¥01-. Vol-t tn tho ICS 

lttt ("lth tM ""'".., or tht .. ,_ ""'"" tho 

dthtllft tori"" polot aftd tM '""' ttttlf) are oot 

"'-' tt •t• .. u� tho dllotloo """· 

Tilt fHrt� COfltldtratloo h utl•tt"f tho "'- to 

dthtt tht ICS h tho ItS procostl"f IUltl. If IM 1CS 
h to • Uettc coo�tttt .... t.o., "tth M wtor precoutot. 

tM 4\htt .. h ''"''r •• od<tttt .. of wtor to tM 

trtt... If wttr h klot •¥011 toto oftd Ht of tM ICS 

(fer "'"'''• os port or • elton .,, "'" •• u-ottel 

.,,, .. t411tllft -t .. ...... 
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f .... lilt lboH CD'" ldtrlliOftS, It ton dtlt,.IM4 IIIII I 
dlhtiOft '"""' or .,,,..,.,ttlY n.•oo .-n001s or 

uoborottd "'t" h '""'red to dl lott till "'"' to 

lSOO ppo dorl"t static cOftdltiOftS to4 oppreol.,tolr 

IJ,lOO fOIIOftS durl"t Its precnSI"f. Ollotl• II 
uso ,,. ,_,,.s s.eoo .-n001s '"''"' •tottc ·-•u .. s 
,., S,lJO 1111oos '"'"' prectnht. 

4.4.S.2 Ollotloo .. ,, 

A ,,..,,_ of 411otlee rotn h ponlblt ''""''"' .. till 

frlfl"t fOrti OUO<IIItd wit• tach 411otloo llllh. 

-"'• •• uppor bovM 1ft a tredS.Io 41 1otloo rato uo 

" ntt .. ttd by phrstul tOIIsldtratiOfts , ... n tho 

ollt<ts of llot sill In llalll"t flw, - Ullltltln 

lnd tltwatloo flfft""'"· Tho .,.,_ <redlblo rato ua 

aho M """"'" by prokbllhtlt c011sldoratlons uch u 

lht • ...,, of f111ts '""'red to lopot uoMrattd ,.,,, 

•I• 1 lllrtltolar path. TIIIU toftlldtratloftl "'"" lo 1 

.,,,_ trtdlblt dllotloo ratt to t'o ICS of about ISO 
...,.. Tills flw could occor If tht" h a •lsal lr-•t of 

• ''"' path ...... u .. ... ....... ........ "'" .. , .. 

- to lht Its. A flw of lhh .,pltudt tool4 aho 

O<ur br a path •lullr-ot "'""'"' Ia tra•ltr fttd 

,,... ....... ... , .. ........ s ....... ... at ·····tt- ... .. 

till Its tnltttloo point IM "'" soffltltftt upacltr 11 

\lplfluotlr flloto t'o Its. (Ia tlllu cuu fl .. h 

llalttd by till alol- plpo \Ill th'"lh ""'•• till fl., 

•tt .. U.) T'Ntt _.ttt lhf"CU IN: 

Sod I• llrfretldo Stora .. Tint (OII·T·ll 

O..ln. Voter Sterat• Toot (Oit-T·Il 

Prt<tUH lllttr Storatt Toots (N-T-1,2) 

Uftlt 11 O..lntrol llor lllttr St. Toot 

'"' Tronsftr tn4 Stortto Pooh 
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"'"· ... ,, • ..  ,,., 1tnl (v:ll-1--l) 

�Ute Sto,.,_ Talk (CII-T•IA) 

teoftftutt Storo" Tanl (CD-1·11) 

orr-s..c. *"' ttuht .. lat•• Toot tct-1·11 

Clon IIIler tonht .. Tnt ttt-1·21 

lo :S.Ctl• '·'·'·'· tlt ,_..tlttr of ouornece of -
••'- .,.....,.,, flw nt• ,., tt no _, h ""•'"' 

., , • 104 ,., ,..., ._, .. '" uouc �tu .. ,. 

1llt ..-..nur h M -n tltt • J"" tltt .. 

1t>O<Irlc atltt�tiM •••"'""- - to 11e - ror 

tlh ""'· '"'' J ...... t h ..... .. ........ ...... .. 

Ill' '" •c for ulttr tooh ot -lur -· 01 .. h , 

•• , ....... lt. ,.. ......... ... - ........ ,. "" 
... ,,.,. as • .. '"""' ror t1w "'"' or acs hototl• 
... 'llttiM HtKtiM Utllllltr tllot -t lie 
,,...,.,_, -.. •• u. ... or tile acs ,.,.., ,..,, .. ,, .. 

o"' tla .... "''" tf'9 Hlcrl..- Ia :S.CtiM t.t.S.J, 

....... 0 Ufllllllf to ftltet 0 .. .,. ntt •llrtiM 

tfttlt to tl• to tl1W tile ...... ton to holttt tile atS 
ltlof'9 t ulttl' llett h _...,_ "' •• oMitl-1 

....... tttht ....... (tll ..... tile ""'" _,,., lie" 

'"''••to tltt It h -"ury), t11e ,-nttr or 

'"""' '"' fr. tile atller tllotiM _,.... IIUM c•U 

lie rMICM .,.. fort..,. Ill' tMI .. holatiM larrltn fer 

• '"'""' to tile N - cloc�lllt, trolol .. t1w uoorn ... 
��erau .. t11e , .. ""• •• """"toto. no '"'' ,,,..,,., 

""' Stt"tt Ottlt cao lie tulatM Ill' oottl .. tile 
foiiiWI .. ,., .. , • '" N - clocllht to lie tl""' 

sr-nso. sr-nn, sr-nn .., sr-nos. tMHttoott 

Stt"" ,_. 1A en lie htln.- Ill': IT·"· CD-'flU, 

t\to¥1U, to-"14 .... CO.-. Tlt Ofi•Sfec TN, ct•T•I 

ttl lie ht1tto4 lit tiM I .. Alt•\1004, AlC·'IOll, AlC·'IOlJ, 

MC·'IOK '"' Alt•'ICift. C.rroatlr, CO.T•It, ct·T-2, 

111-T•l ""' lel·T·l to Mt c"'ttlo ._., .....,..,_, .. ,.., 

to tllott '" """'· 
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Jo S.CtiM 4.4.S.4, tu 'I'Mallllty of • 1-r rato 

fllotl18 �•nt II nttMtH to k Mro 11hly thao tu 

••1- roto """"" ...... A 1-r "lotiM roto WI 

,_ to k •n 11hly , ... tl•o •••- roto Mcoon 

(I) lU , ..... lllty of •-nt follonl Altltlot to 

1ukott II -• eruttr �Uo for ""'"' foil flw (hUt 

4.4-4), (II) U. ,<MaUIIty If dllotiM �� ...... tU 
'-11"' 1loti ""'''' oro ••t,.htld oftn h .. ,. 

ro1ottn to ot"r ""' ud (I ll) tu ,.ttotlo1 uht1 

for dllott• orto •-t no1 •ttr ""'''' II dni.-H 

for ,_ to1ult,. (lo,ortolt '"'"' •1••t •""""'· 

Btroforo, , ... ht- •st k tolto to osnro , .. , , .. 

ICS w111 Ill k dllotld to t .. olot- occ"lt"l k""' 

C-HtrotiM _, Uo 1-r, kt •ro ,,...."' ratn, 

'•• toforooco 10, tho •••- flw u,_,.. tho 211• 
"-tor '-""' lion h .. ''"'" , ... eMit 

111111 .,., ltftronco 1 llllH lUI Mil- 1111 wttr 

lo1ttltf� -�� Ml I,IU11l' IICIH I fN ti11Ml ,., 

.. , ,, ... ... , .. .. , ...... _., .. .  ·-· .. ..  ,, '"'"' 
•rocoulot). Tlloro h 11 ••�t1oto dtltottloo to tho 

ta:ntry for lU "•ttocttM kt...oo 1uloeo tad eron 

n1 .. fllloro, h Uh ro,.rt It "'' IU- that 

"'"" of 101 or •rt of •••- flw _., k toroH 

"'"''• or •,...toro• follore. ''" ""'"' of t .. .,,,_ 

crldt•t• fh• h u .,., Bh nw roto --un till 

,.t .. tto1 '-11ot old 1111 •tor flowt. ""'• It h 

,.._., that uh flw roto k ''" to ut '"""''" 

-lt�rlot r....-tos dorlot tlotlc coadtliMI. 

(S..I_..t II t" hsMoct of '"· 0, W .. , coonllld 

w1ta , .. Mllfl<lo"" of ""''1 ,,., If n1rn wnf ot 

JIII·J. JU ... r�etoro" lodluto 1 .. 1 1 .. 101 ltalt .. 

... ..,.,, .. 11 ,..;""'u... n .,., oho "''" thot tho 

'"'"" lor Wlllca lU nlrn "'" ..,11flld eoaoro11y 

""" , .. ,_., ,,.,., ., u .. u nu-z. tan '""''"' 

tu "'""'' lor tu•••• .... u tho .,,.,_, 
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4.4.5.1 Dfltctlon ood "ltlt•tlon 

"ltltttlon or a boron dilution tnnt consists or 

tt,.l .. tlot tat ntot prior to ronMot th Tte�. SPK. 
boron COO<totratlon ll•lt. "ltltotlon or """"' dilution 
prior to roocMnt t�t Ttca. Spac. llolt tw4tlrts 

Isolation or �· acs rroa pottfttltl dllotlon potas. OO<t 

IM dllotlon h cltlt<ttd. Tllorororo, crtdlt for 

•ltltUion h �tnllr dopeodtnt on tM cltltctlon 

CIPI,IIIty. At TIU•l, tao •onl or clttt<tllll I boron 
dtlotlon ntnt lrt •-rhtd "'""· 

Rtttnlon "-W"• 
(I) htctor Cooh•t ttrtl -ltorlnt 

On S'l: 'ontl J In th control rooo, taoro h dltltal 

tcS hwtl IOflltorlnt 1od prontrt lodtntton (wlllt� 

(1ft .. lltd ntn dtrlllt drlln ...... to lodltllt • 

hwtl bntd on t�t wlt�t or .. tor). LtHI 

lnst.-nt IC·ll-1004 lod t�t pronuro rooclout 1ro 

btstd on a slntlt Inti tranJOitttrllnst.-ot, 

IC•LT•IOO, conntettd to tat ICS Ml Itt. Tilt 

lnst.-nt h nttd tt an accurtcr or !. J lncftn ror 

•nurootnt or •• ••••l•tt ... tor ltHI. -.... 1 
hHI dlrrtrontlal or !. 1 Inc� un H roacl, tolllc� 

corrupoods to 1n ItS wtl- or Ins taan no 
ta11ons. A IKood Inti tost.-nt, IC•ll•IOl, MS 
roctntly bttn tnstolltd Inc! •r bl roocl on SK 

hntl J. lnst.-nt IC·ll·I02 oonlton l�t Inti In 

th '" 1nc1 h parslu11r lodtPtodtnt or tat 

hst.-ntotlon conntcttd to lftt aot Itt. Tilt ICS 
,..,, h thcktd Mlrly ood rocorcltd on t�t •stotlon 

lolly Lot Sftttt• • 
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Al I kchp to tht COOittol ,_ llldlutloa, the Its 
Inti Clft k nad oa 1 llrt001 •ttr, IC·U·IOIA, 
IoutH It tho U1' tltYitiOOI ol tho Fttl lllodll"f 

hllCIOf tr Ia I tnoa tM loctttC Mtlllt the 

D rl-. Ia the luctor loiUIOf. 

Aft Its 1tn1 111,. het Iotta tatU11tC �lc• will 

111,. 1ft the c..,t,.l .._ II the ItS 1tn1 ckOft\ 

1 • , .... , ,,.. tk 0J1ntl1111l ltnl Ia the ur. 

( I I )  lloftltoriOf ol lllttloa S..rct\ 

IR TUlt 4,4,l, I RU!!Otr of Wltr ltlltUif'l polftll, 

(t .. h , CM1on. etc.) tkt CHld oct n •thtloa 

uorcn Wrt lltotlflt4. SO. of then '"""" lrt 

-lt•nC by low 1od "•• hnl 11IN� ood/or I'J 

nrlflutloa of 1tn1 •I• •rrl•t)' A .. Operator 

Ckc' Sllftt•. Ltnl a liN� •t k llldlcn.c IR tk 

c001trol ,... Clroctlr: or a uttllllt a lora •r k 

Ia the coatrol ,... v1n ,,...,,, llldlut1001 oa a 

local putl. Tilt Prlftlt)' Anllltt)' O,.rotor e-re• 

Sllttt u eucattC tnt)' '" rt bf a• ... n Itt)' 

epoutor llld ckdtC at tho tlld of the tMrt by a 

rttctor optutor alld a ttalor router eporator. 

A "''"' of the Prl•t)' Aolalllarr Operator Chrc' 
U1t ,_ thlt ... , of tk •notiOOI '"""' Ia 

Tt"t 1.4-l wrt Mt oa thlt UU. Allt, Ttblt 

4.4·1 1hwt thlt ••r ,,.,. utpolott art Mt ut 

lffiNttlr Mth to k oufol Ia ftttetiOf a ltn or 

the ,.,_ 11 ,.tor tt�olnC to fl1ot1 the nntl. 

Tlllrt _,. lot ,_ walu Ia .,.,.,.,. an •nottoa 

ltorcn h Ta"t 1.1•1 or pltciOf t- oa a thlft 

chec,lht. "-"'• tht llhllllaof of ftttCtiOf • 

flhtl.., Ia thh •••tr 11 nrr �Mil ''"" tht .,., 
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-tr.ct t•tuUOII ... nulo. r..u.r, u.ro oro 
1- .. lflcolt Jrlctlul ·-�- IIIOC�t .. vita 

Uh "",..''· •·•· occ-u., f� ,.t.,. on ., 
1111·1 f,_ Uo UOit I -l .. raltr .. lllt�r Tool. 

Tlool, .. emit h ''"" for -.tKU., 1 "'•"• 

.-t ., Uh •t .... 

(Ill) llan llluct 

(1) Jor "-"oro UCil·SI, ........ I, 1 •n 
.. ll.,ct ulcolltiM h ,.....,... -'Y N 
a.n. •• till ,.,., cootral -· two 
•11111t1r . , ,., .. , ..... ,_, oro """· 
Tloolt ultolltllll vl11 t•tcoh Ul tCS 
hrao •-ntntiM. 

1•1 '",., lt aoon u. tCS II holat,. f�tr 4 

aoon to ........ . '"' tut. f ... 
-hurnl•• vtu Jlut "n��Ml, "'"" 

ulc•lotllll wl11 •tKt II llliiU .. II lw 

u .... , D., -· (-.er, t .. ou of Uh 

tut f� •tKtl., • •nott• ._, h 
11•11,. for Jlut ......,." Wclll\t Ut 
holltt• of tao tCS •r uuu •�t 

...... - •1111101.) 

Tao '"''"• 11 111�. - •• "'"''" tau oro 

'-rtut II Ul -1-UtiM ol .. rtolo Jl .. t 

, ...... "' oro -uom ., cootrat ,_ ""-' 
.,.'Y N ... " ,., .,.... .. t to O,.ntl., ,.._lhrl 
IIOC•ID.I, •Pr'-ry tt .. t O,.nUII "-"•n. • 

n11 -u�t., h • .._, .. .,. ., cWcUII tao 
fOliUM u t•tut .. lo tao Cllltral ,_, <WcUII 

• 111 to "'''' •"'"•• to ''"'"" of •m·to..,..• 

•-t• " ""· •• ••r.cnr ,.....,, .. , .. 
,_,,, 
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,,, ... , ...... Dflttll .. 

A .. lllllltl flit� IMictll"' tf t ...... "loll• 

.... , " De _, •• , . ...... ..... .... , .... 

•otttttn, 11•1 tM 11·1. n.ou l.,lcoton tn 

c�ltll M1rt1 .,.. """"'' tn ncoNH .. t�o 

Stoll• 0.111 lot SMet, _,.,, tlltn It 

-•rt•l•t1 ..... u. tlptrlctact er tilt , .. ,., 
, ... , ni ... U. AllloMP tMU IMicottn •1 troM 

lacroutll ... ,,.. fla Ia t rtott "" cleu It 

crltlct11ty, Uon .., lt .. tl,.trlctot ,.,...,,. u 

1M .... ,_ ... ,,. .... ....... � .. tilt ····-

ICCtftl ... ICS' .. ,., c-oatrtliOOI HH u 1 0.1 h 

fer Uh tM11Jh. lllh h �••u '""''"'''" .. 

ooht Ia tAo rtftrtoctll crltlctllty IAII1JU •llot 

It 11lo1y Utt tlplrtcolt t�tc- 11'111 t�Miat 

II De alai- ICC1Jtl.1t ...... C-talUtl.., ftr 

_, cero ••"""" .. '· lllot, .. emit ... , ••••• 

,., ftlttllot • •  u.u .. .... , ., t�ll ..... ,, •• , 
, . ........ , .. ····- .... ,, .. , . ..  ... 

•-oatrett• ,,.., Ia Uh ut11Jh. 

(wl) ItS .. ,., �1t 

A wrt11 1CS .. ,_ ,_,1t II tllta n r�olrH ., 

Tttllalco1 s,ttlr tullto�t. .. ..... . .. 001 Ut tt• at 

...,lc• t """ .. .  .,., -1• tCcor, t fllott .. rtlt 

•' .... , 1 ..,. ctolf ""' • •not I• .. ,.., , .. 
alai- '""""' .. ,. c-ntretl001 Dfforo t� 

Ttd. SJt(, tt�J1t h tllH, Tllot, tlttlt CrHit 

ct1 .. tl- fer Uh tt�J1t ••ttttlot loloalttt tf 

..,..,.,.., wtor; It '-'• .......,,, '"'"' t 

,.,,.,,, c�l .. Ut soso ... 1alnrttl" llatt '"" 

''"''" •- "'"""'' Utt t ,..._ .. 1ttlu1 

tUtti (t,f,, UrltlrtUliOII) h 1111 tCcorrlot. 
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Gino l�t Ol�tr •u• tf �tltctlot • "'"tl"" "'"'· 

I I  h Jllftllf IMI l�t,. h aol 1 llfOlfluot rht 
rllf11CIIM fllnH 'r locronlot l�t ...... l .... llOf 

f"'lltOCJ ...... ,..,,, ·�ttiOftt. -·"· 

liiiPllot h 1 oufol •••• of �tltellot 41lat10ft 

...... ·- ,, •• , .... 0""· 

T1lt us Jllftn IMt • ti.,IIIOtOVl res 41lotl.., '"' lut of lh ,_ .. ,ollllft 
h 1101 crllflblt. ""''• ••r dllolloo '""' dtrlot tlotlc c�llloo• will 

"'"" lo • c�•otlot Its Inti. tilt hlloro to ''"' l�h ltnl CNott h o 

f .... u ... of ·�· """lllr of ·�· ltnl tou .... u. • ........ .... ,_.u, 

IC•LI•IOOA lod IC·LI•IOl, proYidt lt•tl ,., ... , lo t•o cool,.l ,._, ltnl h 

ru4 ood lottllf ""'rlr o04 • Inti ohre h ut to dtiKl • lt"l •••hll.., of 
111 loc�n. lo t�t ••••t of hlloro If th •-tt lodtcatiOft, ItS ltnl .. , 
bo ,.,. fr .. � loul hnr-•t et t�o lU' th¥1tl001 of t�o fotl Modllot 

bolldlot IIC•LI•IOU) or f,.. t tn.., hh outlldt t 'D' riot. lonr-•1 
IC•LI•IOIA ••n t•o �- top f,.. lh 'I' 11111 ttotralor Mt Itt u COftl,.l 
,_ la>l,_ol IC·li·IOOA. lon ... ol IC•ll·10l flU ttp\ lo t�t toltrooh 
todutot fhlort, l�t tn001 l�t h coootclllf It t�t IC$ ,_ lA cold Itt 104 

•�••· h ,�,.tullr '"''""''"' ef ••• ,, • ., '"'',_"''"'"· ""''' ..,,.., 

ctrc-toocn, todtulloo "''"' of lh ,..,,,.1 ,... h oot rtllf'll - ..,  1 

"'l•lar Nih. ltorroollr. odfttl...,l IOYtl h•t.-otttloo, IC·ll-100 a04 

rc-u-tou, h anKtatt4 ""� t•• SPC •r•tt•: t•h hn.-otall ... on• ••• 

••• tuo .. lttt" u ••• cootrel ,... todlutl .... ) nn, t••ro oro ,.,., 
'"''''"''"' chftllth '"' ooe ''""''"' lllrl.., •tttl chooel •••11•�1• for 
lit to dtttralotot ICS lt .. l .  T11t ftllort CIOlfi tf .. lltplt cM ... l 

tour-•lttl.., ''''"'' uo bo ,.....,,. toto two bretd <llttorln; ,.,.,,..u..,, 

of lodtPt04tot cnu• 104 •-o uuu folhrn. Tlltu c..,trtboltoo• uo bo 
"""llflllf t04 •- to .. ,,,. ••• ltlll ,,....tllttr tl lulot ""' 

....... ..... 

A Inti to\1.-olttl.., ttrlot IJPtullr Mt u -•ollttllttr of Ntltr tho 
l 1 1o"11roer: IM• '"'lin IMI t�o probobllllr tf th Tlll·l Inti 
104lutl0ft btc .. lot .... ,, ""' '" It lodtptoltol fniU h hn I No 

2 1 to·s,,. ... 
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C- UuSI flllurt -IS for loUnt Inti lodiCUIOII llsO Uhl. -•tt, 

oo crtdlblt •-• uust lies IHtn tdontlfltd 11 Tlll-2 tllet -14 ttsolt lo 

sl.,ltutO<IS lou of 11l ltnl lodlntlon cornotlr lnslllltd. Tht potontl1l 

•-• nun c011tr"ullon to ltnl lnotlntlon hlhtt h ttdoctd It Tlll·l onr 

wt h no,..llr tneoonttttd 4ut to tfto 4ht"lll' ._ clleN'ols. lltcllenh .. 

tllet uht for • •- nou lou of hwtl lodlutlon 1,.: 

(1) lou of -r · trensolttor IC·LT-100 olld usochttd lrdluto" IC·ll·100 

ood IC•ll•100.\ Itt -ttd frell l'lll•l•llt wile tronsoltttr IC·lt·10l tlld 
anoctutd lodtcuors tt•U•10l ond IC·li·IOlA oro _ ... f,.. l'lll·2·llt. 

Thnt ponth Itt supplttd b)' -r trelns lA 1od II, tts,.cllnly. lou of 

-· to both trolns concurrtntlr vlthovl •-• nou (t.,,. lou of ofhltt 

-r) h vnllhlr. In tho twt•t or 1 lou of offsltt -r. tbt nttd for 

1nt1 lodlutiOII h ttdoctd btc .. St t�t probl"lltr for a boron dlhtlon ntftt 
condltlono1 opoo lou of ofhltt -• h ntt lltlblt. UdltiOftlll)', 

tC·ll·lOU (tht lortoo .. lor) ood lht lt .. l rtdlng 1 ... tht l)'lon hbt Itt 

oot dtptodtnt oo -· to thtt .. , 11111 be ostd for lndlcatloo. n.o 
contribution to tht lan of ltwtl todlutiOft f,.. lou or -r coo be botndtd 

b)' 2 1 to
·S 

/)'tit. 

Ul \on of uulng Pttnott to trensolttor or hlhtt of trlns•ltttt • tile 

lou of unslng Prtnore coo14 ocnr If 1ny l int to tile pronort transoltttr 

h "oc\td or lutlftl, Tllh cou14 � uvstd by clutd or pluntd wohu, 

1u\lng fittings or In tilt uso of IC·\T-100, hllort of tht nltte�tn '"'"· 

Tftt root uhn, ood to a loner ••tent tile '""" fittings 11 tilt 

tr1nsoltttt, '" nlntublt to h-n error. In foct, IC·lT•IOO .. , l>t•t btto 

••1¥1l l1blt lor • short 11 .. period 4 .. to •• 1"'4nrt'"t closl"l of Its root 

.. ,., CIU so-no-t4-04J). As a ttult, pl1nt Jt"onotl wtt altntd to •och 
• probl" 111<1 •oo liCIT Ol'tiATl' Itt• •ro ..., ploctd oo hr wllwts to •l•l•ln 

thh occ•tttnct. \on of prooor lt•tl lodlutlon cHid 11u ruolt ,,_ 
blocktd stnslng linn (o.t .. b)' core 4tbrls) or If tho tran\8ltttr ltulf 

hlltd. Sl.,ltlnte•• plotting of 11l uoslnt lints, "-"r• h not Jo4ttd to 

bo cttd"lt u sobshntlol 41fftroncn In top locotlons uht. Tile •-• 

uvse contribution fre�� thlt cUttorr h tUI•utd to be 1tn tllen 

4 I 10
-4

/rtor, 
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Ul "hu11•r�tn lou,_.u - l"- trusaltttn 1011 llldluton aro 

ptrlo41u11r c-• • ,.1r "' flllo""t sciiHolH) u11antn ••• '""""'" 

4lll-I'IIJ-)U0.01. Tllo COIItrlktl• 1,_ •hrallarttiOft "'"" h Mo<H 'J 

tllo flllorlot _,_, dnlr 1011 """tlot �WI•IJIH, •�tfOM .. lolo11 .. CO 
u11Ho11ot, Ulf dllfo,....t ""-' ,.rt.,.,., ulllrotl"" nl01 clurlr 

..,.,u.., ,,..,..,.,. n.. c""trlktl• to ,..,., _ .. noallltr ,,.. tllo 

catotOrr h ntt•tn to k s a  lO 
... 

,..r. 

��oor ol tloo ,.,tolotn folloro llo4n dhcn•n -•• "' ""It lo •• ... .,. 

lllhro (l.o,. IMIUtiOft ll lln II h "'"" lOftl h rhiOI). -t- hUor 

......... , ... -··lllallltr " ,,.., ., ·-loto ,.._ •• , ..... .. , ... tt .. 

roadl.,, __, clio-h) to , .. .,.rotor. J.,.orl., t1oo -llclal olltct of 

lloolt hO hcton JrMo<U I .OlH for lnl .. 111 1oY9l INICitiOII of 

t,S I IO ... ,.Ir. 1loo -� .. •IIH of .001 nn lo Uh roport for 

..... 111aanur or an ItS , • .,., -""'"' '"""''" ua " , .... , • .,... u .. ., 

COilti""ltht • 

... ollf u.,ll., of tllo JCS h lftOtllor prl•rr •1"' of dtttctl .. I dlloll• 

.... , .. , ... It ... _, . .. ,.,, ·-·"'· ��· ,.._.., ,, • ,_tl .. .  , 

tllo ••••- 1ccopt•"• ....... c-totrotllft, t1oo potoathl ""' nu nat aon 

bt dtttttn 1011 tllo alai., clllrltttrhtlu of tllo dllotloa tofl.... llooro h 

.,. JnUflutl• lor 11111-•tlot • .. .,n., ,..,,.. "''"' •tnlc c01141tl"" 

or to dlttct tllo , • .,.,, pettotlll dllotloa ton .... \JO<IIItd '" Stell• 

I,4.S.l thlft lloo lW p.-alllty of OCCorroftet IOd rollt.lllty tf I .. lOY9l 

IMicnloo. Uodtr •- ,,.. ... ,., tlr-c-�oc••· -"'· a ....,,, -·• 

'""" k 1\td tt , ...... dtltctiM Upt.lllty -· 1-ltl•lty tf tloo ltY9l 

IOdlrltltftl •r bt loU. n.. roc-td ....,11., ,.._.., .. aro ,,..ldtd lo 

.... . ,.,.,,,ItO ........... • ..... 11 .. .  ,..... ... ''" .. ,..,,_, .. " 
lo..l IMiutl• h -""•"• for ooy """"· 

Tht ro11aU11tr of '"" , .... ,. h a f_tl.., of '" "'"'"�ti-n •• t1oo 
11111-olltlto of ,,_, IOilf'h tteMl ... l. lM r•rro•t ...... of till .. to 

ItS ,_,, h tt d,.... '�"""' 1 ptl' ,,.. tht ItS ,...,,. - to tilt ,...,,. 

''"'· A rotnt llt .. IH (ftftt ltport (lA t4·102) IMIUtn tlllt ,_ U.lH 

•r 110t Ill" - roprouatatln of t"- IICS kcant tf 1 ahlottrJrotttl• ef 

a •ttr. tllh ,,._. .. ,.., - corrocttd oM I t  h on- tut ,...,11., h 
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- ,.,. ....... u.... 'horo h lho . pout•nu, tllot • portlcotar uaolo .. , 
llo ... ,,,.,. lacorn<tlt so taot •• ICS ,_..,trotlooo lllot Is low Is 

tocorroctlr f- t o  k "l!lllo spocltlntiOM. 'hot ,.MOIIIItl lndluto thro 

""" '-" c. locorroct �In to opprool•tolr 250 ''""' Tocb Spoc • 

.-los. Uti .. Uh orporltnu ood •n•lot tllot ••r soaolo rrror ""' rosol l 

lo follore to �itoct 1 dllollon Ia Protren, tao prob<,lllty of hlloro to 

fla,_o 1 dllolloo , ... , lloc .. so of o,...tous lftl1rt .. h lou tllln 0.01. 

•s slltN prowtoestr. N crNtt ws thoo to tao antron .,..lion. tllo "''"' 

Joel. Spoc. staolo '"' too -o ,., slUt doct of dlhtlon sourcu for 
do!Ktlllf o dlhtiM o-t lo' ptotrus. tlltcllot t�o ,.,.. llnoop h 1 •••• 

for rK .. trlllf froo I ¥1h0 ohall_..t lftd CrNit ws oppliN In tllo 

HtiOOIH for llorrtor fllhro In Stetllll 1.1-4. Tho oou llotanu ulcohtllll 

vlll pro."• lolo,.tloo oo t�o corront ICS lloroo COftCtotrotltfl ••orr 21 
llooM. 'horefore, 1 cooour .. tt .. utl•to of IN htlwro to dotoct • dlhtlon 

uo k •do tt cOMidtrlot onlr tN "'"••11•-'lltr of tllo lr•tl ...,llorht ond 

s-llllf ftototftft. 

111tltot1001 of •• onot totolros tllot •• oporolor oct - t�o dttt<tiM lftd 

!.oh tllo ,,.,., octloos to hohto Po dlhtlon soeru or t�o ICS ltull. no 

foll""lllf l"'trll �ottoo dtlUINS th preboUIIty of hlh,. to dtiKI lftd 

oltltoh • dllotllft ••..,t: 

' lftllvro to dtltCt oftd oltltlltl • ' llllloro to dtltCtl • ' lhlhro to 
oltltllo tlnn tlllt ntftt h dtltc!NJ 

lo tllo ,,,., ... SdttCtloo, tllo prob<,lllty of hllort to dttoct 1 dllotiM 

,. .. t oslllf lo"l todlutiOOI or lloroo s-llllf ws .. tfootN. ran.,.. to 

oltltoh • dlhtiOft , .. ,. occvr W .,.ruor htloi'O to rospM4, OPttotor orror 
to '""''""' or bo....,.ro fulls. locaoso of .. Ins h s'ortrs, tlltro ,,.. 

sont11 wrs W �feb th ICS could N hohtN froo a dl1vt1001 """· nvs, 

tllo follort to oltlfolt •• fYtol h d•f"'tod •r oporator fatlo" to "''""' 

or ,. locttrect OPttator '"""'"· T�t .,.,.,., "'""'" Is '""''' tr t�t 

• ...,, tf root"l rooo ,_.,, aod tN tloo "'"''" for t�t '""""· 
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Tilt Tlll·l phot ttott h oow .,,h tl,.ltr lA •-•hoo to oo -.orotlot 
r .. ctor lo urw� or ,.,_ten tlltt .,st bt -lto....s. Tllut. o .. ,... lllutloo 
vlll not rosolt lo ••r control ,._ ohrw� to o 111trt tl• ,.,1 .. u .,., bt 

clltrocttrlltiC of II loclftot II Oft Optrotlot l'tiCior. IUIIfr. It vlll bt 
lftotlfiH ., o slotlt •••OfiCiotor, ""h u o 1nt1 oh,. tr oo VOICctptnlo 

NU ��thou, ,:0 wlch oo .,.,.,., .,., roc01 ��� '""""· Thl, tht 
ostl•ttl pr .. tdtd lo IIUI("ti•Ull hr optrotor rtl,..lt 10 I I loth 
OMW'IChtor pr .. ldH tht lltlh for o Jlld ... ot If lllf tUttll•tfttll of 09frtlor 
,..,,..., to o dlhtltft. IIUI("CI·UII ootH 1 diUtrtl>ct to 09trotor '"""" 

to •• 1h,. dtr>t1141•t .,. ,...thor 1 pl1ot vu lo o -r t••orottoo or 
•lottNMt ,..,.ltltft. Tilt llfltro•co "'"''" tho two .,.rntON1 COitdltllftl 

""' IIIII lorlot tht •lottuoco ..,,, cootrol ,._ PtMOftftol algM trPtcl 
ollrw� 11111 .,, , .. to ... tato��aoco octhltlot Ia tllf phot 0114 th•t bt lin 
ClfKtNit4; CtftffNt1t. '"''"' power t�flltrlthtft '"" ah,. votU II• tahn Mtt 

urloullr. Tho diUorooco h o foetor tf 10; fotloro to ru,.... to o tlot1o 
o1trw lortot -· ...... u ... .... utl ... tH .. 0.0001 1114 durlot .......... oco 
u 0.001. AI Tlll·l It altht bt UPtCIH IIIII th'Wl II oortl• ...... bt 

..,,, ... vltll tqoat cooco"' btuou thor trt 1101 u froqvoot u lo oo OPtrtllnt 
p1aot. -·"· for cooltnath• "' 111� tlllt tilt """"' llfltrooce lo 
'"""" btt ..... tilt -r tonorotiOft •114 IIIOitMOCI ..... -·· corrtl ..... 
to o diUoruce lo ,.,,..,, lorlot octool -•••••n (O.f., Ill proconlot) 1114 
Italic cOitdlt loot, rtlptctl"lr. 

Aft loctrrt< t optrotor ,.,,.. .. h lot to u optrtter orror lA 10hctlot th 

urroct •-••t whoA 1 doc hiM h .,.dt It oct; tllfu orrors "'" ducrlk<l 
U T,po I trroM lo Stctloo 4.4.4. At l'll·l, hohtloo of tho ItS uo bt 
ocMntd ., oo•-•t of IIOYi froo tho cootrol ,._; tht error roto Jll<lttd 
appllublo lo r."' 4.4•1 to tho uloclloo tf tht "'"" ooht ""' 
1 • lD.J/d-114. Tllh IMlrth Uit4 lhh Utl ... tt U tho '-10111 •olut 
hr oo locorrtet optrotor ,.,,..,o. Aft oddltllftol ltctor llltt lollutocu tho 
prNo•llllr or oo locorroct tPtrotor '"""" h Ot tl• lo which ho .. n 

,.,,.... to altltott 1 dllotloo. Tllh foetor h Clfttldortd h """''"' tho 

-1011 optrttor orror probo.lllttu to rofhct tltotlluot oorlotloo• to tho 
ro•olrH octiM tl•. Tlltt h, U t�t pori .. II rtlpood kc-i i�ortor, t�o 
-lool opttotor orror prn••llltlu oro locrouod Ofttll tllfr ooootot11r 
'"""h lfto; 11 tho rupoott tl• loott�•••· oporotor orror probobllltlu 
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It"' to dtcruu uftlll •- plot••• h ruc�td. ., nottd url ttr, tntrt h • 

\ptctrua ol pou lblt dilution run, ucn wit� • corrtu""' '"' tl• to dlluto 

th •nul to Ut •1•1- ucutoblt boron conctntrotiOfl. In• problblllty ol 

th l•rtut nit dilution trtnU (trttttr tnon 15 ,.,. VII to ISO fll"l h '" 

-�� tnu no uoctllc •ltltttlon •nurn trt rt<�ulrtd, tltnovgn tnore h 
,_ uhtlnt capoblllty lor •llltttlon. Tnt •n ut.- roll ol "'"tl"" 

let.,rlo (.ISO ,.,. lnltohtt durlftf • lt•"<l ""' blttd tY" oporotlon wltn 

dtttctlon by tnt Inti ,,,,., prowldu t)out I Ill M.n tlttr dtltetiOft lor 

tnt oporour to hoiUt tnt •nul btlor. tnt co<�ctntrot lOft rttcnn lSOO o..-. 

In o•r Jvd,.ftl, �'"'' optr•tor trror ru��o: covld � tftCrtUtd br • r.ctor 

ol 10 lor tnh unllltly \et.,rlo. II tnt 1-r borofl COfiCtntrttlOft h tu

to bt 4lSO p,., utwltr lht u• wor1t cut coM It '04'\1, lht" would Ofll)' M 
tbo•t Ill non lor tctiOft tlttr dtttctiOft by hnl tlt... ltcouu of t�t 

tt1ttht1W \hOtt OPfr41lo• nnonu tt•, ,,._ optrttor trnr ntn u\., for 

thh \ctnarlo wn lftcnntd br • factor of 100 onr tht rw.hYl trrer r�tn. 

(n.b., Tnt utlo•• tnu could bt Ultn to tt,.hUt tnh unllltly d l htlon 

tnnt '" not n llttft\ht u ttton l"-t could � acc0110lhttH ' "  a l�tr 

tt•. lltntr tnon oroutd t�routn tn hohtlon cntc"ht. It h nc-ndtd 

tnot tnt coo\ldtrttiOfl bt ''"" to holttlnt tnt d .. lntralhtd wattr ,_, • ., 

t�• ''"' wttr 1ourcn ldtntllltd In Stctton t.t.5.l, II tnh twtnt h 
ohtr.td.) ror tnt , .. . .  ., and .. ,. llltly d t l utiOfl ratn, tnt .. u utr

\ltuatiOfl cur proctnl•t '" tnt nt-tlc -edt, tnu\, ll•ltlnt t�• tblllty of 

t�t ltwtl lo\tr-•tUIOft to dt\tct a <htftft) t u...,llftf lnqotnc, un bt 

dt•tloptd (Ut • .,,., .. D) to anurt adoqua lt tt• lor oorrator action. l1lt 
oporaur trror rUt In ,.,,.,,., to u""ll"f or ltwtl tndlutlOfl\ for tnt 

.. ,. l lltl,, , .. n., dilut ion rUt t""'' h tnt ... to• I nl•t, 0,001/d.,...,, 

A\ 1 COft\truth•. M rrt4tt h thtn for 1 ncaHry fa(tor tl\lt welt tth 

Into tctouot t�t 10flt "'""" II• 1llowtd lor .. ,, 411•11.., '""" lod tnt 

\uttnhton of uotor <Ofttrol •- "'""""'' ·  

' lhl lur• t o  •ltltalt fhtn IN\ t•r•t h dtttcttdl 

• ' lhl 1urt ta rt\poftd • a�retar uror tn rt\poM tnt • �rdwr• 

hull\ I 

• lO • IO\n u 



,,_ IM ,,.,., .. , •hceutoo. Uftra1 ont-.u• •I tM prewbllttr of foil•,. 
lo •lllttlt cao .. ""'"'" 11 - -� ,, .. , ,u .. u-. no,. 
HIIMIU UO .. c.-tot<l wl" lk , ..... bllltr of folio" II •ottcl I •thtl• 
Ia 11 .. '" ,,....bllltr of lolltrt to •tttcl ,,. •lll,.lt 1 pattollol (tltlloo. 

� -· P llollort to •lt!,.tt ,,_ 

frtutlt!ll Cur c,..N, 
, Cia II .... to .. , .. , .... 
•lt!t!lt t!ltll,..! (ptr •-..s) 

suttc, �� - l 1 10·1 to 1.1 • 10·l , • to•1 1a t.l • to·l 
1.1 • to·l to l.o • to·l 
, • •o·1 1a t.o • to·1 

1.1 • 1o·l to 1.1 • to·• 

P"'ctn! .. , l� - 1.1 o 101 II 1.0 o IO·l 
Stottc, 41SO - l 1 10·1 u 1.0 1 to·1 
•••unl ... uso ,.. 1.1 • 10·1 11 1.0 1 10·1 

no toto! ,,. .. ""'' ., •"···· of , .. ItS ...... . 
•1•1- occ"to"• •-••tratt• h '" •• of , .. 
'"""'""'" of •notloo , • .._, '" ,,.,.,.,., patM 
(or, ""'•olootlr, or '" toll.,.. ,,...bllltln of 
l_.hlfool •11•11111 borrhn) .,111,11_. b7 '" 
'"""""'' of t-. -rotor lollort to ••tort oN 
•ltltltt '" •-t. no ,....,llltr or � •• o 
•not I.., •-• or ""' .,.u.-• •  .,., .. \title ,..,.,tt..,, 
... , ''"•' .. "' s.4 • •o·� ,., ,..... '�'��" " ... 
ol-t tlltlrtlr to 1 .. "1Htltl0 , ..... bllllr of S.l I 
10., ,., ... ,: , .. ..,, ... .. "'""" ..... .. 

, .... ""'' ........ to, l.l . 10-4 ,., ..... (no 

'"""'""' •• , ... ,,.., ..,, .... h " -" , .. , ... 

J•t� '"' • lttclllc •ltl,.tt• •••lhrou .. , - .. 
••• lor tah '""'· .. ,_. • ftC ,.,._., 
............ 11).) 

no Cltltlboll•\ oro ,_,,,_. h Ttblt 4.4·1 ttcorl! .. 
,. , .. ''"' .. ..... , ... ... , .. -· ., ptlh "'" 
1-.1 holotl .... II ,....,,. " Mt_. 1-.1 tit ....... oboot 
400 .. .,.,., cooll...,.oll...,, oro ...,.,,.. 11 htlato '" 
ICS •••l"t \tlllc c..,.!tlo•"• ..,,, US c__.l\ oro 

lOSSY lA 



,....1,..., Tilts Is kcooso auy c-tols COOIIrlktt to 

'"' llolotl010 of .,. IIIIo - 1111'. Trl,lt krrltr 

llolltho II Nl .!llll.!!t lor ltl holltloo, -"', to 

•11 uus, trl,lt kM'Itr llolotl• ocnrt '"lot tlotlc 

c_,ltl•t k<lortt .._..Ia C to 210&-IO.l c-l•n 1M 
••'- �·lm for ., ... ,t krrlor• holltl.., ••riot 

•orloot ,,..tnlot .. ,.....,. vii' �'ott ,...1m lor 

ttotlc c..,ltloot. n.n, tkrt h ... ., .. _, hohtloo 

'"Ill ttltlc ,_,It I-. Trl,lt krrltr holotl.., ,., 

__ ... for ... ""' Hclortt ., '"' ·-· of 
,.ltotlol t'"'""' to -· error. ,..,,,, oltllootlt 
SU c-lt.oU "'!Oirt ,.,..,. krrhr lstlllloo to k 

*l•htrlthtlf coetrollld 111 .,... .. c ta l104•10.l 

(or Itt .......... , for ur ,,...nlot). tk ,.,.,""'' 
........ ..  , •"t to tilt emit lor krrltrt ... I.- .,. 

•- It ultt ..,, co-t .., ,,.,_. .., •• lulttloo 
OtcUht. (All o•oeplt _., N 1 YIIH to 1 .1 ... 

rldlatloo ,,.. ""I•• h •- '''"" 111 • .,.,.u_, 

Yfrlllutloo• or .,.._,.,,. ,..,_... ltn emit ,., 

11- for t"'so t,-,.s of krrltn. Stt US tllcolttloo 

UJ0-14..001 for .,. ••tollt). 

111111!1!1 1121 Illll £1JU�!IIS1 

..,.....,.,_ ••• • 10", 

--- 1.1 • to-' 
IIISC. -t• t.l • to-4 
•1sc. nl"-1" l.O 1 lo-4 

-- J.l • lo-4 

--- J.S 1 lo-4 

..,.....,.,....,., l.t • to-4 

• •lscollo....,. torrltN c""IU of YIIHs "'" ft •""J-tloo vita Mut 
'""'"''"• ltlltl "'"'· ""' tiMtctloot, S,OOI "ten ""' T••••· 

• U •  IOSif U 
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htlot loto ucooot crtillt hr ..,.rttor •ltltatiM ,.solh lo u 

tUINit for Ut 'I'ON�Illt1 of 41htt .. to lSOO ,. 4orlot tulle 

clft41tltfts er l 1 lo"5tptr, """� "" k tt,.... • .,.,., .. ,, .• 
I Tilt •I'ON•nlt, or 4\htltft to 4lSO ,. ,., tUIMttil to k about I I s 1 •o·5,..,, "'''� uo .,,. k tt,.... ... ,u•••••- l . 

_ ., _ 101S1 u 



S.O COIIClUSIOIIS 

tllh lt<tiM •-rlltl tilt •-Int .. , ,,. tilt .. ,. nport ... tilt 

.,... ..... 

(I) n...�\t tl t't ••1 .. lhU lotttltH lo Ull rtport ... IU 

.,,. .. ,," unrt• tlltt tilt Sit •-lc.ot rer 4Mit wrrttr 

holltiM II uM .. H. 

Ul no. 'rolltbllllr er • """ .. ,,u.., .... t or ••r .. ,.nooto 

ll1lltt1U 4orlftt 1tatlc, ''"' ctfttrtl ••It leu wu• tilt ""'' 

.. , "" .. '" u s.1 • to"' ,., roar. nts ,,..."'"• .. , 

I•IMIH 'V tottatlal ••• trrtrt UtttlltM wit• valllt 

Pflltl ....... 

Tilt adfltt ... t '""'""' '' •n.u .. tbat '' , ... .....,. •••'"' ur 

proctnlftt (Wille• ... lit porlorw<l ., to eMit !10 4111 ,.;. roar) 

.. , ntl•tH at s a to"' ,., roar. no. addltl ... t pl'tNbl'lltr 

,, ........ . .,,., ur fill ... '"' ... "'" ......... , !Wille• 

'" '"""" to bt Ptrforw• -• ltn '""""'"•· U at ell) .. , 

tiiiMIH U $,6 a IDS ... 1,) a to"', nlpottiHl)', 

(S) Tilt 4ttt<tl011 •clltol181 4ucriM<I h SocliM 4.4.S.S ollw for 

lltolrluot crMit to lit tiHO ltr ... rlttr IUIN lo lt,..INtltt I 

411otl011 enot prior 11 nu•tftt tilt till- uutt••t• lltreo 
<tft<tolratl .... no. •r�Nbllltr 11 IIIlo" to 4tltct ,,. •ltltalt 1 
.. l1tl011 •triM t<Cinill"t to Oo ICS .. ttr JI"'CtUifl c•ltiOIII 

, .. tilt •1•1- uuptablt "'""' •-••trttltft. 

(4) Tilt •rolltblllt)' 11 a """ 411otloo eccoM'I"t , .. lllotl"t t•t ICS 

lrN !10!10 - tl SSOO - wltllowt lit lot lt,..INIH IAI UtiMtH U 

J 1 10•$ Pf' rttr ...... Uotlc u .. ltiNt; tile .r'IN.Illtr If I 

lllotlto to a elol- •-••tratiN 11 U!IO - ,., utl .. tM u 
s • to"5trr ••''"' 1tttlc c•ut..... no o441tt ... t 

.roNbllltltl If llht\011 tlltt lrt IUeclotH wit• poulblt 

......... ..... ,,.. .... , • •  to"5 
ll ' • to"5 ,., ..... ,., I 

- u - IOSSf U 



alai- tC:S ,_..,trnt .. or UOO '"; tM ,..,.. h t.o a 10
-4 

u 

1.1 a 10
-4 

fw I alai- Its C-"tt1t1• II tlSO -- tNt• 
,,. c••htnt villi tM ulttr .,.., 111uaco ,....,._., � tM lilt 
c••""""' .. ,. """· ... ,_, ... tNt - "'"'"'' , ... ..... 

•nattM •rnnl\ a alal .. l .,.. accoptulo rhl to u. --ry . . 

Ul ' ""'"'"of ,.t .. ttal •not I• 1•11- to - tcs h "'''"'· 

,,._u .. ... oahtt"' '""' -It••'"' t .. t ....... ttu .. ,....,._ 
.,...,,. ,ratoctloa lor • •-• '"'',. of "'""'' •not I• 

1•11- ... ,, ••• c.-tu... -.... ..... ·- ,_,u ••. 

.-11 .. ,.,, .. t-.tory -•tort"' <•·•·· •n .. 1_..1 .,, lie 
_.tM; Ia lMtt tltlltiM&, lM f....,.acr t ... 1t M MtM M I 
•n•tt• roto or ., to u .,.. 

- n - IOU' U 



I. 0 1tco-c1$UIOIIS 

rh ft1lw1"1 •-rttt t�t •Jor m-atloot tf IM rtport. llort 

''"'"" --•11•• .,. to 1a. ·c-1nt ... ,n .. -*u .. ,• , .. ,, .. 

ef oed l,.odt. • 
. 

(1) Antrt IIIII IM 'hthtl• Yt1YI lht' '"''"'" 11 fl"t 4,4·J h 

1-.ltw��l .. tod IIIII tiOI "'"''" tt IIIII 1ht, tr 1ft tq101U1tftl 

.u ...... u ... ... ''""' .. .  l4 ... , ·�"'"· ... 1111 .. lhll 

fer ,.rtluhr '11tl .. ...,." ,,. '""''" lo ta. '""''lat1 

1,._,.,, te Uoh ,.,.rt aod .... " all• .. 1-.1...,,,. '"' ,1 .. ,. 

.. I l4 - c-Uht, 1M l",.,rlatt Clt<-1hU trt tJJKltd lt 

.. .,.oft• ' ,. ll04-10.l lof .,,.,_.,. ' ,, ll04•1.11. 

Ill Antrt IIIII t:te_of .. -ltorlot r....-tu fer lUIIe 

..... u .... .... ,h_ ........ " ,_,., .. .. Ta"l 1-1 ,,. 

... 1 .... ,... (htalh 11'9 , ....... .. tilt 1,. ... .. 11.) 

Ul •· Anon tllll tiOI _,_, ,,...,.,,. fer ,.,,....,., te a 

.. loll• ...... '"'"' .. tllll 111 '"'""'"' .. ........... IM 

,.,.,_., 1",.,..l1tt tcU•• It hthlt tk IICS to tilt twtol 

.. htltt '"'"· Aettoft. C It ll04•10.l "'" M nN It 

hthlt tllt iiCS. 

•· "'''''""• , ... ,. 11t ''"" to '"'"' • '''' to r.trtoocr 
'""""" UOl•l.l te lrl' til t rw�olot c .. IMrtlll .. wttr 

- tr t Cllott• ...,., h to '"'"'' tr tr tilt IICS UMOt 

lit lltllt" to • tl•1r •-•· (Yllh �ell• v111 •ll•l•tt• 

tilt '"'' llhtr Crl•lot '"" fer 1 cuou ... ) 

c•1 "'"" tllll ..,,.,.,.. 111 .. "" _rt .. ttr " -..n-t•,...,..• en 

- -"·'" ,.,., It , ... ,, .......... u ... 

IS) Anon tlltl lk CtU11 .. rt<-111101 '"""'" to IM 
·c-1nt••nK-ofttt••• IKtl• '' ... � .,. .. ,, aro 

··1-t ... 
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T,O lliUIICU 
1, IIUI(C/CI•Zlll, '(YI1 .. tt011 of tn•tl Jnoh1ot Uop11- Ot"" lllotiOII 

to ..,.1ur ,_, Pluu•, t. 11. "'''"• Jolr 1tiZ. 

z. IMltiOro CINdnrttot .. ,.., llhtl011l to ltttor to Or. '"'" (, Ullrlt 
fhrtu ,_, • Llt•t, ,,... leltrt a. tllrt, IISIItt, uto• a,rll U, 
ltll. locltl lit. �JIS. 

J. IUIIC/tl·int. 'llt""boo' or -· ltll•""'' M&11\h wtt• r-.••uh "' 
ltiC1ttr ,_r Pltot AHllcatt..,,•, """' ltPOrt, Aotnt ltiJ. 

4. IIASII·UOO, 'luctor SdtlJ St""' - ao autn•at of Accldtot lhll to 
u.s. c-rclll �t�C1ttr ,_, rtaou•, oct .. ., ttn. 

S. 1,_0 t.OUAOl ltD<!rtl, JIPO ll•Olt, '1111 Aoo01l ltoorts • -..al lttorU 
or c-l•lln '"'" ... C-•• ltll .. nttr• . ... ,.., nu. 

•• CPU - llllO·I'-DOIO, •s-t Pltet l•t•ltrtcaliOII ... OtlltNliOII', 
G. a. ,..,.,. to s. Lt•l•, ••t" ,.,,..., n. 1111. 

J. UU - llli0·1'-D1tl, 'lli•INtllfl of Potuttat Ot- ll1ol1011 
,.,.,.."., o. 1. hello No to s. lnlo, •at"' litre• U, I tit. 

I. 5PU - 11100·11-D101, 'I &liS ltc-""tlllfll 011 ItS lo"" St-.11"1 
frt4UtftCJ', J. (, liM Oil to I, I, llfttl, •at .. Alrll IJ, 1114. 

t. 5PU - IUlO•I'-DOSJ, 'Otrlfl Oll•tllfl PatNf\ Crllrrtt,• J. J, torrr 
to J. (, llruo, dotH litre• U, 1111. 

10. ,, ••• Ttc••tul ,,,., ... 410, ., ... ,, 11o1h n .... - Yt1n•. rtttlotl 
... ""·' 1110. 

11. UU - 111:10•1'-GZJl, 'flw IIUrt""tt"' for Otroo Oll•ll"' I"'"' 
Til-l Vtut1,' (, •• fo1hr to •• ( . ...... . at .. """" n. 1111. 

11. UU - llliZ·II-DIII, 'Ytot Yt1n Oft•l"',' II. (, t.ntto to I. I. 
ltiCIIoftiO, •u"' Stpl-.r Zl, till. 

n. •trltlcalllr ltperl lor lllo Iutter too hot '"'" or TII•Z, • OClokr 
lUI. 

14, GPU ...., U00·1'-DZ11, 'lltloltotoco of Sokrltlcalltr,' I. (, lotto to 
IIUrtboll�<�, ••t"' oct•• u, 1111. 

IS. GM - l4000oii•S-IU, 'TII•Z lh•tllr Slftltrluot htoU ltpert lor 
rtriM t041ot Octoltr S, 1111,' r. I. Stl..,trftr to P. I. Chrt, 
oct•• 11, 1111. 

U, 'llttllod• ... Prec"''"' ol M&lf\11 for TII•Z crtttulllJ hlcollttou to 
Sotpert ltu"rr Acthlttn , ...... lit., •-••1', t.W-IUI, ,. .. ltll; 
Add. t. OClobtr 11111 u•. Z, Otc-.r 1tiZ. 

. .. .  tan' u 



U. 'TIII·Z Crttlcalltr ANI,..n for a lltiYJ lMd a,... Acc .... t to �rt of 
lo<a"rr Acttwtttn u._. to�ttar Youol "'" ,_ .. , •• -..n-ua 
"lt..OO, Ioc-r ltU. 

11. ._,,., htolotorr c-h•l•, •s.rotr Cool loft I-t ,...,..._ • Jodtral 
ltthtor, tal. U, le. SO, 11trc1> U, no. 

n. Affllu"�
· 

,_"""" 

Tlll•l IIPtntlat ,_ICon 1104-1.11, ltwht• C1 (OUSl), 'IIJ 
,...""'" no._. sos•. 

1111·1 Clporatlat ,... ... ,. ""·10.1, lnhl• I, 'Gporott• af tat 
s.c..carr Plut s,..ta•, Jelnllrr 11, ""· 

1111·1 Clporotlat ,... .. ,,. ll04•lO.Z, lnhl• I, '"'-rr Plut 
Clporaltat ,__.,,.., ro•raorr U, , .... 

�. iHltu•l• lrawlat�: 

lon" I IN ,,..., .. IJOCl, lnht• U, 'IIIIo aad lt .... t Sto•'• 

""" I IN Orawtat 1�, ltwht• H, 0Aalllor, Stt•'· 

.. ,., I IN trawl .. 11QCK, IIYhl• U, •r.-t� I c.ad-lto', 

ton" I IN ,..., ... 11006, l"ht• H. 011al- llator frtat.ofot I 
c .......... Palh-lot'· 

..,., 1 IN ,,...,., ��. CSIOHt 11. '""'• n. •nc. "'"''"" 
I Doe to. S.rwho llllor fll'. 
knit I IN loawl .. ��. (-I l), lnhl• n, 'Oielo. S.rw. 
lllltr An, C•t., Sort., I IHCIN' lift, '• 

.... , ' ... ........ llOOt, ........ n. •r.-tor ...... ,,.,., •• 

""" ' ... lrowllf non. I""'• '· --.uc llator•. 

""" 1 ... �row�., nou. '""'• ''· 'Soc..carr Plut '-"" 
s,.., .... 

.. "" 1 ... .,..,,., nou, lnht• n. 'Socoadarr S.rwhfl """ 
C..ll"' llattr•. 

""" 1 ... trawtot non. tnht• n. 'ttrcotattat 1 s.c-., 
S.rwhn llator• • 

.... , ' ... ........ nozt, '""'• "· ·�tul Ataltt .. • • 

..... ' IN ........ llCH, '""'• 30, •s,o.ot ,_, C..llat ' .... , 
IIIII 1-at•. 

. " . 101Sf ll 



20. An1tu•1• Drtwl"ft CC•tl"""') 

.. ,., • '" trwt., non, ..... ,.., n, •a.'"'"' '""'"' auctor 
c .. ;�•t tt .. u• • 

...... 6 Itt lrwl .. llOll, lt•hl011 ZJ, •a.dwuh t11peul • Cu', 

loras 6 Itt lrtwlot llWt, lnltiOII U, 'loltrwflllt CltiH 
CMII .. lllttt• • 

.. ,.. 6 IN Drtvl .. 120JO, lt•hiOII 27, 'loch .. S.NICII Cltltd 
(Mit .. lllttr•, 

.. ,., 6 Itt Drtvl"' llOll, ltthiOII U, 'S...ll"' ... ltor Sytl"'· 

'"'"' & IN ,,,..,., llOlJ, tnlll• U, 'loclur S.r.ltll u .. r 
... ,., .. 

'""'' & Itt ''"''"' llOll, lnhl• 11, •auctor '"""Of r.tr. 
S.rtr • Cttt tllldt"t'. 

'""'' a Itt ,,,..,., 120lS, lnht• 20, 'Dtur lltot "''" Cttll"' 
Mlttt•. 

'""'' 6 Itt ''"''"' fflll, ltrhlto It, 'llti'Of"' for loclur '"" 
IIMitt Sytt-•, 

�-�� 6 Itt lriVI"f llOlt, tnhl011 It, 'liMUt lhpeul • Solid'. 

'"'"' • r .. ,,..,,., •�s. tnhlto u, ... ,..," '"""' 
lllutlla.,_ Ll"'"'· 

.. ,., a IH lrtwlot l�a. h•hl• II, 'lotttor tldt• llo-1 
Cttllr.t'• 

.. ,., 6 Itt ,,..,,., 11601, h•hl• 11, 'lttttor Ctth•t ,_ Sui 
It< Ire. & C..llllf litter•. 

'""'' 6 Itt lrtwl"' 12&06, lt•hlto t, 'OTSI Cluolot Sytt"'. 

'""'' a '" lrtwl"f 121u, '"''' .. 20, •stt .. Ctftfrttar S.Ciodorr 
SUo Y,.U 6 lrttu•. 

'"'"' a '" ''"''"' mu, tnhtoo t, Lt' """ ""•trattoo 
,rtlttrlutlto Ct1 Sytt- lod lfrdrtt,. fer IIU fu••. 

'""'' a Itt ,,..,,., lllJl, tnhloo t, ltM•t• lhpeul tuctor 
C..lut Luhtt lt<tnrr• • 

.. ,., • '" ''"''"' �. '''"''" u, •• .. nterr '"'· t•rt•ocr 
u .... u ..... s,. ..... 

• 10 . lOSSf U 



lO. ""IICI"I Orevlnt• (COOitloolill 

.. ,.. & IH OriVI"t 11110014, lnhiM IS, 'fill l'ool ""''' SUratt 
Srtt .. •, 

.. ,., & '" ''"''"' lfOll, lnht .. n, •st.llftr '""'" teatre1 
sru�·· 
lonlt 1 IH lriVIot lflOtJ, lnhl"' 11, 'lllol Detar lllat ,_._,., 

'""'' & '" ''"''"' lfl0t4, lnhiM '· •r_.rary llwchar S..,llnt' 
(SIIttt 1 1  

lotllo1 DriVI"t ll_.lS·DIICOI, lnhiM � .  •s.•-tlc llatraa llf 
Preunlnt Srtt .. •. 

ktUo1 OriVInt ll_.IS·DIICO�, lo•hiM �. 'Sc�-tlc llotrM llf 
Preconlnt Srtt .. • .  

kt.lt1 DriVI"t ll•PIO•DIICOI, lnhiOOI '• 'Dihtlht lllltr t1ouvp 
Srth• luctor loll""''. 

lllhrt ''"''"' IC·J01·"�· lo•hiM U, 'LiqoU lll•t• ots,. .. t•. 
1&11 DriVIOt 142_.11-0U·OI, (lnhhA I let Dhumlblt - rlla 
11-oo-Gll'l• •su1 Srtt .. Sc�-tlc Tllrotth •••�1.., Arra•t-01'. 

UU OriVI"t lll·tSO·Il..OOI ,  lnhlllft 4, 'P&IO C-•tto Sol>etrtlil 
Otelotrolhor Srtt .. •. 

- n - IOUY lA 



A"liDII A: ICS flU AQ IUU 

A.l SCM 

. 
lllllt I• IN lUIIe, ltHl Ufttrol -·· II .. , k tfflllttten to 

porlo,. I 'ltH ... tlttf' �Ptrtlllft klo,. ktf ,_,., I• INtr It 

,..oc, , ... aa "'"''' •• '"" ... , ,_,,, u ur ,,.""'"' ,.,,, .. , 

k ( ... ICitil, Tllh ........ _, k Pftfo ..... t• I((ONfll(f ""' 
' 

Stell• 4.l tl Optnlltt Proctilo,. ll04·10.l. Tilt .. ,.. flhtt• 

pottolltl fl,.Ulr tUICIUtil "'" "" .. llftYir Clftlltlotn "' ICIPt II 

IMI .. tl)'lh. 

A·l OUSI U 



n. n ... ,_,., nt<l fM' fm aOII •1m are -.uriMC ,_,.,.ltlr lo U. 

ulnlall•. n. ftt<l ,.u.:r ,....,. ,,... u. ., • •  ,..,. taol "-" u. 
. 

..., s:r�t .. .  .., 1"' .. '' lote u. aa •Ia "hn -nu. a. t ..., a. -

., .... .... ...... ..... - ...... , ,.,_ llot � -""· - IQ. 
s,., .. .... tote u. •c• .,..,. taot. - tm .., .,..,. -nll• '"'"" 

,,... - Italic, lt"l c•t .. l llhtll• lo tilt foiiM .. a._tt: 

(I) ""''"' .. '"' -Ylll, •Yl01 , "'''' ''"''• hohll• 

••• Italic ••Ill-. _, lit - fer tilt .,..,. ,.t•. 

(II) ... , ... "'"I -YlU, I, t, I - •YltS ... lc. ,,.., .. 

holatl• ••• nolle c•ltl"''• _, .. - for tilt 

'"" ..... 

(Ill) n. ••IIH:r to lottrtrtt a Clhtloo -t ':r _,,.,1 .. 

ICS 1•-t•r:r ... .,. � .. aflt<tt<l 1loco tit.._.. tilt 

lt"l , ... ,. Uull:r .-lo c-.taat, It h l'*lt<t te 

n .. t .. ll•l ':r tilt .,,.,. ,, u. --· 

1) n. hillel •-"'t"lloo ef .. ,. Ia tilt 1CS 
.... tilt ., • •  , .... ""' " soso ..... 

J) Tile •a• .,..,. ta"' h tltlltr -tr or toll el 

ICS '"'• •ttr. 

OIUo b 



J) A '"l•tl• ... at• t ... hn a ,,... Ia .,.tOft 

COIICntrotl"" to 1 •l•t- uu,t&Ut 

,_ntrnt .... 

I) All Nrrlon """• ,..,.. to orr oct '"'"' tilt 

lhtlc, ltnl�OOtlroll,. .odt trw tho 
Mhl&htf flrlot ftH Oof "' .. UU,t t .. lt 

�,.,.. 'Y t ... ........ l.t., --""'· •• '· 

.. _.,,., 

SJ ,_,. '"' "m •r N ,..,.,,.,.. Nforo Mof 11ft 

aof h oot ••.-ct.f to N ,..,.,,_, dtor Nd 

11ft. Tt tUIMtt ,.,. .. ,.. of urtola Nrrlon 

to .,.,.,,, orror, • ,,.,._If tf -• ,., Jllr 

"'' ,.,_, for fo.f aof �ltH •••tlo01. 

&J Two l uloctt ... . ,;..,. • ••hn oporUtf fr• 

tat c0111ro1 ,_ ,..,.. tl•n 1 rtcOYOr!f foetor 

of 10 It au .. ot for t ... -· of •"'""" 
,.,._, vttoonlot oporotlool. T� l trron 

.. .. , .. , .,. .. , .. , ... tM ... , ... ,, . .... , ...... 
,,_ o roc .. orr foetor er s It •u-t for tM 

,.,...,, "' ef • •late Norf; '"' emit ,., 

tl- hr rocenrr INa fer .,, ... .,.,,t,. 

,,.. IN cootrtl ro.. T� l uloctl"" """ 

.. •-1 ••toH ,.,.. ,,_ • roc .. •rr foetor 

of 2 to occ-t for .,..,,., rocorltloo of •• 
orror f,.. tat llflt .. tHtttl of Uo orrtr. 

T) htf nt01 .,. &Holt 10 file tr Ton (Nttf oo 

.,,.,, .... f•rlot ,,, .. _,. 

OUh U 



A.J CAlCVUrJOII 

A,J,l ,,.. .. fttiOft Of llhtiM • 11tH 

. 
To C-tUlt lor tilt leu Ol IIOlUIOft ""''" auecltlt<ll vii� 

.,.ftlllf ul .. l 1111-Ylll, lllll•YU tol IODI.·vtU ,., 1M ltU..., Jtl�, 

I ON ·- Of 1� hOlt tiM .,rtltN VOl 11Htlflt4, nut 
""''" .,.. ''""" u Tl"• A.l. no •• ,.,, •• h"• A.l .,.. 

,_,,, ... .. , • .,. "·'· It h __ ., .. ,.,, , ... .. , .. , •• 

hblt A.J bt cddtd to ""' I• hblt 4.4-3 of tilt .. ,. ,.,.., to 

,.,. t�• hohttOA "'''"' rllerklht I• OP l1114·1D.l. 

016h u 



uau e.t 

rut !!!!! l!tU • U!RIY! 
Wll!! ernmt 'AT!! CQI!r(!S!IJQ! 
_,.nu ..., ... loonllun •nn, -nue, -nlct, 

·�. --
111&1 ... , .. ,.llun _,_YIOIA,I; II(F Srt,_ Ofr, 

li'HDOI, 1111-«·1 

...... u ... ... , ... ,.,,,." lilll•lllA, •llll 
lilll•'flOA, lOI, UA, Ul, IOtA, 
lOti, IOtC, lott, IliA, 1111, 
I U&, UJI, ltOA, ltOI, SUA, 
SUI 

IIOL·Yl' sr s"'" Sl·nu 
SI·Ylll, '"• 211, 011-YIOt 

_,_,_, OrelA IIJ-Yln 
••1z, n,n ,H,tn,•T·l 

Cort fleod lellll litH Cf·YIOJ 
.... ��� Cf•Yl44 
.... , �L-YSlJ I 1 

IIOL·Yiotl 

IC Ira lA M"dor IIOL·Yll 
liOL·YlllS 

IIOL·nn ltcl"•htiOA Llot lllltt M - ftr ,reconl"' 

lit rot•• lllltt .. -· ltr ·-"''"' 

MUll Itt Ytot "'ldtr 111111 M -· •• •rec•n lot 
'"" "'' Malrur 

Ltlf- ltlhl Yoln the.,,.... lllltt .. -· , .. ·-·"'"' 

A·S OUh lA 



te c_.ate for U. len If helall• .. rrhn IUKIIIN v\U 

_, .. lllttllf '""" IIU-Yl� ••• t - • ,.,. - _,_ ,, ... , ,at•. 
a e'- ef - hetotl• .. "'"" ,., UntlfiN. ._, IWN'Ion 
are ,,...UN 1\ Ta"• A.l. T'- .. hn lo to•lo A.l I" \-riiN 

lo Tl\to A.S, It h ,... __ t .. t t .. "hot h tnle A.S w 

IMN te tw\e lo lute 4.4-S te ,_ u. helotl• IWN'Ier 

c ... llht for llf' Z10t·10.Z. 

01U• U. 



I 
fAll( A.l 

nn m tun - 11.u:; 
Hf£C!ID rAT!! «JJ!J[!$!TIQ! 

•n"'·'·'·'· .,_,_,,,,,c , .. , ... ,., 

U ftatl 

u-na, •ll, ., 

CA-l-1 

trntorlrtr s-Hot 
Itt.,. 

-·"'"' ..... , 
1101.-«·IA, ·II 

•ncu, •YlUI, •YIU(, 
IIU-Yl,, ·YU, 1111-YitS, 
Sl•l•l•, IS-YJA,I. 011-YSA,I, 
011-YIOOA,I, ·YlA,I, •YUIA,I, 
•Ylot, •YilO, •YIJU,I, 
011-C·IA,I. Sf·YlU, ·flU, 
•\'214, •YIU, SP-C•IA,I 

lot l .... lm rer .. ,_ DlloliM 

CA•YIJS 
ca-nu 

Cf·YliU,I, •fiA,I, ·YIU 
u-nu. ·YIU 

IIU-'fltt 
1111-<-u,t, toU-n1, w-nn 

!IU·YIJJ 
!IU•Yil,U,21,21,161, !IU•l·t• 

CA•YIOJ: •YIU 
CA-P-I eU, CA·P-2 eU 
IIU-YUl 
CA•YIJI 

SII•YIU 
c.t & C.p,H ,.,. 
IIOI.•YIIIA, ·YIIII 
IIOI.•YiotA, loti, lotC, lotD, 
lOA, 101, UA, Ul, IUA, 
1•11, IIA, Ill, SUA, SUI, 
hJA, ltOI, lllf-IIJU, U114, 
1101.-!IJOI 

Wl•WSUA 
WL·WSUA 

Wl·WSUI 
Wl·WSC41 

• lulttn _, koftt: ""'" er heltt1011 �olru toot ... '""'· 

A·l OUh U 



Afrt(!(! PAT!t CQ!! ��lilA Tl Q!! 
CA-T-1 CA•'IUO 

(A ....... ·"· 
CA·'IIU,1n,U4, CA·T·r 

W C-t<tlon IU·Ynl 
OW. 'ttl 

IIOL•'t40 Ol�tr IIOL SOurtu IIOL·'IIU, -'II Ili 
IIOL•'IIU, 'tlt, ·'141 

IIOL•'Il1A JtolttiOft of IIOL SOurtu IIOL·'IUA 
, ... ....... u .. "�>L·nn, -nou,l 

IIOL•'IIU ..... Ac" ,_ ""''"'' CA•'IU& 
"'>l·'tliA(C) u-v-nu, -vuu, -vus, 

-'1154, u-r-a• 

ltohtt S..ltot ,,... IIOL•'Ill 
toclrcolttlon lloo SIIS•'IU, 140, lSI, U, 1, 

s-s-r-•••, "-" ,. .. t te 
SIIS-YI1t or SI:S·'Illt 

IIOL•'IliA O..lo. lllltr ""� IIOL·'Ill1 
DW-'IUJ 

IUlttlOOI If IIOl·T-11 Wl-ma, 111 
froo llljociiOOI Ptl� IIOL•YUU 

Wl•'llU (C) IC Oralo Ttol IIOl-'IIUU, nne 
IIOL•'IIotl 

Wl•T•'Itol llotftr aof llolt lo -.o• ror proconlot 
'"' ,.. ,,,., 
lllllt '"' """",. ....... !loll lo -.o• hr proconlot 

lltrotfft ll•• !loll bt .,.. hr proconlot 

llolt., Taot ltlltf lhc"""' IU-11 
IU•'IU,1J,ll,ll,lH,1U, 
IU·T-1• 

...... , _ _ IIOl-YlU, ·'IlK 
SIIS-YU, •'lUI 

IC r .. poralot IIOl·'tliA, lit, WL·'IU 

IC lflporaltr Wl•'ll11 
Wl-'IUIA, UIC 

• holttu wtot .,.,.,, roll••• or holtt1001 "'"''" taot onrflw. 
•• Toot Vol- lloltl fl1ollt11 poltolh1. 

OUh U 

I 1 



erncrn mM 
IC lftperater 

IIDl-T-tA,I 

1111 ""'� ,.,...,. 
ltr s, ... 

·-· 

tl!I!"I!UIII!! 
IIDI.•YUI 
IIDl·YUI, -"UO 
IIDl·YISI 
IIDL•YUIA, UIC 
ltr St�l,. lh<-KI ... I 
,_..,. 

OIU1 lA 



...... , ... ... " ... • , .. ..... , ... .., •et .. .. ,. , . ....... .. 

U.t • - •""'"' ,_, h ......... ., • *"'"'"' , .... . 

c•1tut lt .. l INiutl•. fertNr, sleet fHf eN 111Hf ,_.,,.. 

tN _, of lortt "l.n ef ,.,., to • •ttor ef '""· -� of 

"'' ••tohtntl" c•tnh "'''' ero ,.,,,_ -• - .atn er 

-• ""' _,, c•l• •t N ,.,..,_ - te httct 1 I'Oitotlal 

'"•"• ·-'· 

'" .,.., t• ,,...,, ,.,. ut111lltt,. , . ..  , .. , • .... •n•tt• ._, 
...... , ... ... ., .... It h --.- , .. ,, 

11 1-lllolr aflor '"""''"'· ,_,, tN ItS to '"''"'"'' a 

_._" far •tat-oct el IN 11'11,. II •• acc"ta"• 111,... 
c-HI rill•. 

,, "'" trecout .. ..  ,. U.o lD,OCO tall- eN IN alol

acc"tl"t ItS IIana •-"''""" h UDD - _,, IN tCS 
trier to lll)tctl• of ID,OCO tall- h ftflfJ' IN ternctoou 

of tilt "'" "-· (If tilt •1•1- ...-..u�lt •-ootntl• 

h USO -· ,_,, ,,., to lll)tctl• el SDDD tall-.) '"' 

will allew lor cornell" act I• to .,. '''" ,., ... h 
lll)tctl• •• -' .. , .. ,. "'•'• '"' ..... , " '"' .,.,_ 

a<tttta�lt c-ootntl•. 

a-10 OUh U 



l) A .. n .. ,.,.n uluhtiN il•ll•r to tlllt ducriMd I• 

'"'"''" liOf·t.lt, AIPOMia r, , ... ,, M ,.,,,,_. lloerlr 

..... . ,. till• to.ooo ,.n..,, csooo ta11ou fer • •1•1-
·"'"'ta"• ,_,.troliN er •no _, h ... , .. ,,.nut<l. 

t) -�� .. tM ItS '"'' ... , .... ... , .. , ... ... .,, ... 

-out;.. It nrllr ICS 1,..1 h Nl ct•ootlot Mv* t'• 

.. ,.., "'"'" '"'"'"'· 

'l ,.,,,,. hehtl101 krrlor ctltct ••llr to OCU,.II>Ct vii� 

'"'"'" l!Of·IO.l, A�PtMta t, tt nrtrr krrton 1\1•• oot 

.... ... �.� ... , ... td• ...... , ,. ...... , ,,.,. • ., 

•tult-ot. 

J) ,.,,.,. ..,.. •-ootrotiN ntl•l• ••llr Ia '"'"'II(' vii

'"'"'" I:IOI·SI. 

A.J.I Prok•llttr ef ..,.. 1\lolttfl hrlot hl<l •"' lhl<l 

ror ftl<l w ., .... "'""-· tl\lro lrt Hl krrltr c'"rttrrltltfll 

ta .-.ttt .. to IJ\eto t• tM .. """ 101lith (h•l• 1.1-4). It h 

au.-. tl\lt lcM '"' "'" vtll M ,.,,,,.... '"'' -• Mfort �·•• 

1ttt, t�trtfore tl\l lr .. -r tf ._ .. h tol,. It M -• ,., roor 

,., .. ,,.,_ "" -· ., ... � .. ,,., typo .. , •"''"" ., tl\l 

016h u 



ranort/d-114/btrrltr t� n tift� lo S.ttiM l.l Uklot th 

IOKnutd f"'lutot)' or ,_,.. loto acc-t to rlt1• 1 hnore 

,,....•nttr or l.l 1 1o"11par. T'llll ll ,,.. ,,....,llltr t ... t at 

ltnt - or l�t .,.rrltn wl 11 H '""� wiUI ,,.. Ptltotlal t o  

u n t  • •  ItS ... ,.... •not 1 M .  llotttlp11utiM or ,,.. ProNbllltr or 

... rrltr ran .... . , , ... ...... uu, tNt •• optrtlor will ran to 

••tttt ,,. prepar1r attteatt ,,.. •notiM will rt•1• tH pr..,.bllltr 

or •noll� tH ItS Mroo c-totrotloo Hlw • •1•1- acupu•t• 
"'""" c-••tratloo •••I� o htd OM "'" operatl... T'llh 

,,....,llltr ... , "'" ululated t1 H •*t 1.1 a to
"5

tl'far ror 

411otl0ft to UOO ppot OM l,l I 10
-4

/rtlr ror •notloo to IUO Pll"• 

A-U 016h lA 



A.4 COIIClUSIOIISII(COIIII(�TIOIIS 

11 n.. prollo\llltr or o .. ,.., "loti .. on•l"t '"''"' rot<l ,., 

bltt<l ... ,.,,..,, h onl•tt<l u •·• • 1o·' rr·l ror ltat 

... s.s • 10
-4 rr·l ror ,.,,.,, Tllh '"""""'' h '" 

h ·�· �·'"' holall .. or ..... , no ... ,11 .... 1 ,., •• for 

tho ....... r. hllll•orlot dtlt<ti.O '"" •II leoti .. 

u,.bllltr, t�• problbllllr of dllotl.., to noo ,,. '" to 

l�h ........ WI tUI .. tt<l U I.& 1 10·S�,r,·1 , Tloe 
problbllltr of .!loll .. II 4150 ppa WI ull•lt<l U 1,) 1 
10 

.. 
,,.:1 

I) Tablt A,J '"'1-ott Ta"t 4.4·) lo 1�1 II pro•lfn 

ht1UI.., of Ot ICS te uapoouto for tho ••1"' ••" '' 

l�t ftt<l ... bltt<l proct<lort. ""'· th ••1"' to ''"' A,) 

thooU H a•dt<l It .. ,. .. II ( to 1104·10.1; Oh viti IUirt 

,..,u .. u "'" ... su c-ltaoot for ...... wrrhr 

holtll ... 

)) S..,llot or tho ICS '"'" bo ,.,,,,.... arur t..,1ttl"' or 

l�t .,. .. 11 ... to bootwrt tho ICS ... ,.., c-ootrall... II 
tho ····- acupto•h ....... c-••tratl .. h noo ,., ,..,,. 

,,,., .. ........ 10,000 ''""''· tr ·�· ····- ., .. ,, • .,, 

'"'""'""'" h USO ,,., taap1t prior to ftt<llot SOOO 

""'"'· 

OIUa U 



I) lloooltor tlot Its 1,_...1 ... rlr to fttoct Ylrlltlea1 t,..t tlfH<I 

.... , ., .. .. "''" · 

S) ,no. tomtit r....- tn of trocott .. .,.._.,. t to llllt•lO.l, 
• � fll•tt• , .. ,., cN<k to t1ot Pn•rr """· Ootnt� Ooocl 

SIIHt, tlot .. ,_ ,_ .. tntl• n1no1otl• lo UOI•Sl 10o1 

II- ...... , ... ltftl tlotth lrt ICCfllt�lt. 

II A •n k1 .. tt ca1colatt• 1lellar to tkt ft1crlkf to 

ao l1Dt-t.11, ..,...,. r, ..... u .. ,.,,,,... ..... ,, """ 
10,aaa aall•t tor 5000 aalloet If IUO - h t1ot elol

occ.,to•lt ,_..,trottoa) or •ro h .. , .. , ... .,, ... 

.... 



IAIU A.J lAIII(• LISf 101 I(U Alit IUU 
(IH4 ood ''"" h •cc-Utllt4 "' SHtl.., •.2 of O,.rotlnt P..ct<l•,. 
2104·10.2. ,,...,.,. 2104•10.l h nrvctom uc• , .. , •11 uhn r9ilolm 
tor hol•tl.., '"''"' ttAtlc coodltlool or for lfiY .. """"' u"'" 'J 
l104·l.Ol .,. ploct<l .., • tlotlt <kellin - .,....1• c to 2104·10.2. n.n. 
tM fo11 ... 1ot ••''"" art ,.._..," to N pl1ctf on .,.....,. c to l104·10.l 
to .,,tl.., 11 Poto 11 r.•1• 4.4-J or Uh """· no ul"' 11\lt<l .,,. 
... ,.,. Uo ,,.." u ... ,., •. , 

CA-YlUA 
CA·YUll 
CA·YlU 
CA-Y1S4 
ti·Yl« 
N-YU 
N-YllJ 
111-fU 
111·141 
SIS-'fl 
sos-nr 
..,..,, .. 
... .,I( 
WOI.·Y41 
lilll•YU 
lilll·Y4U 
lilll·YlOA 
WOI.·YlOI 
WOI.•YllA 
lilll•Yill 
lilll•YIOU 
WOI.·YlOtl 

lilll•YIOtC 
WOI.·YlOtO 
lilll•YIU 
lilll·'flll 
lilll•'flUA 
lilll·'fl«l 
lilll·YIU 
IOIIL-nn 
lilll·YltoA 
lilll·'fltOI 
lilll•no.A 
WOI.·YlOU 
lilll•UJlA 
"'l·UJll 
lilll•YSU 
*•YSUA 
lilll•UUI 
lilll-nn 
IOIIL•'flUJA 
lilll·YIIUC 
VOL•YliJO 

A· IS 01Ur U 



A,(IDII 1: I If fill 

1.1 scon 

. 
After h1talloth01 ol tk IAtt""h I"'Uiat rtato,. (llrJ, t�t ItS Wltr 
1nol will " """' to .,,..t .. ulr 144'. nts Moonor h ,.,,.,... 

por SoUl.., 4.1.1 ot O,.rotlat ,,..,..,. 1104•10.1. n.. .,,.. dlhtllft 

potrottol dlron1r nuctet"' wtt- tMs ••••nr coonttotn tw sc.,. ol 

t�h lftl1rth. It h """"' llltt t-h will H a ""' II• Nlr 

P'K"'""· Alttr Ill ""'"""'• ItS hrtl afJns.nu will H Mfo wll� 

th ur prKonlflt ,,.,,. or a ''"' '"' .,,.,. oporou.... nos, tilt 

•1•1- occrptaUt ItS "'"' coocrotntllfl h •n-4 11 M 1�00 Pill· 

1·1 04111 14 



l.l IITIOOUCfiCII 

TN flw ,.,� "'" for llf 1 1 1 1  vlll M tM u• •• t.,.t '"" for 

, .... , .. , ..,,.n .,. r..c ••••••": l.o., fratOd .... freatc '''" tuh 

A tr t aM ICS llljrctt .. t•r..,p ... ,., walns lU. 1. t .,. D '"'"' a 

Wilt -· TN frtalh tf tM IIF 1111 ..,.,. ... , ftlftr frea ,.,.,. 

a .. lrtff fer lM tlaltc, ltnl c .. trtl lltNitlft to 1M hll ... t .. llJt(hl 

C I) lllhvP wahn lU, 1. c afldltr D ""''• ''""' helatt .. 

..wltr ttaltc ,.,.,""'' .. , M .,. • .,. for '" Ill fill. 

(ttl Tilt ••llttr to '"'"'"' • flhtt.., tnot 'r .... uortot 

••r ICS lonotorr ,.,. .. , h afftct.,. MUon t�• 111 fill 

.... 11( .. .. ........... lt•tl ., ...... . 

Th IIF fill totalh tocroutor tht ICS ltYfl frea ll t )  lochu lt 

tu 1 J ,.,.,.,, or tho IIIJrctt .. '' akot n,soo ,.n .. ,. TN ,.,,,...., 
accorocr C! J loch••> ,.,,.,,..., to aboot 1 US ,.n..,,. 

I• Jtrfartl .. Oh a .. lyth, It .,., Mto an- t ... t: 

1) tM lolttol c"'ctotrott .. tf krto to tM ICS ofld lM tMn:t 
.,, ... taM h SOlO ..... 

a) Tilt 'I' .,, ... taol h tltMr -tr tr h11 tf ICS trtft ,.,.,, 

)) flit fthtl .. ntot tf ,_,,. lo"l"' a '"' h tM ICS .. ,.... 

•-••tratltft klw JSOO ,,... 

1-l OUh lA 



•1 All INrrton ,.,,., wr. to tfftct ... , .. u. •tntc. 

1..,.1-c•trallH -· or. oho •taut- ftrt"' llr 1111 

"'"' , .... �· ... I>F tilt -- •••• IU-Yl&a. 
Sl • Tloe llf fill -ratt ... v111 lot "rf....t •1lr -•· 

Tloettfa..., • f�lr of INrrlor "'" ••'"'•tt• of 1 

lrl
-1 

... ... -. 

61 1,. I ultctt• trran • "'"' -talof r .. tilt c•tral 

..- wro tl- 1 ,.._tlr foetor •' 10 to occ-1 fer tilt 

-• 1f "'"ltftof ""-1 v1t�nt"' -ntt_,, ,,. I 

....... ... .. , ... -ratof f ... , .. a.Mitt ,. .. , ..... ··- • 

,..,,..tlr futor •f S t• occ-t far tilt -ral ou •' o elolc 

..... ; lt11 Croflt WI tl- Itt toe-t]r �· for "'"' 

_ .. ,.,. f .. tiN c•tral .... r,. r orrars • __ , 

••'"' wro ''"• a --ry hcter If 2 to tee-t Itt 

-rater ... _Ill• or .. error r ... tiN olltcll •• • "'" 

elulle-ot. 

1·1 



I. J CAltUU UOI 

I.J.I Pnfttlll• tf 111otl• 

. 
ft •-•t• for lilt Ins tf hthtl11 Nrrltrt uuclato.l vllh 

.,.., .. , .. 11r fill ,.,., a ,,._ tf htlttlll Nrrltrt ,., 

14tttttto.�. nh ,.._ h ,,..,,.,. u r,.,, 1.1. flit •• ,.., •• 

ft.lt I. I lrt 1-rlto.l lo Ta•to I.Z. It h nc-odo.l tiiU tilt 

.. Ins ·to ra"' I.Z .. "'" to U01o I• h"• a.4·J or u.. ••• 

APirt to ftrw IN hclttloo Nrrltr c ... tlht to OP ZI04·IO.Z • 

... 04U• U 



TAIL[ 1.1 

mmn PAD! 
111-Y .. &,I,C, t, ' lll·,•l&,I,C lhCIItl"'t 
SIC·n• • 

tr "'""' 

tr•Ttoh 

S.tl ltlul'll , .. ,. .. 

tc llttf llolf.U, Tt•'• 
or ltkrttl"t ... ,.,, 

COI!rt!!SAJI!!I! 

IU-Y141A, ·Y1UI, •Y1UC 
lll·'tlt, •YU, DII-YIU, 

DM-UA,I, 1004,1, 
1111·"&,1, •YUI&,I, 
IIII·C-1&,1, ·Y10t, •YUO, 
IIII·YUIA,I, Sf·Ylll, 1 .. , 
1n, Sf-(·1&,1, -nu, 
·YIU, Sf•l•1 , IS·Yl&,l, 

(ho1nt .. 110t ,.....,,., for 
""'" '"'""' '"""""') 
C&·Y i lS 
C&•YIU 

cr.,.u, ·YIU: ''""'·'· 
·YilS, •YilU,I 

lli·UH 
lli•C•l&,ll toNI, •Yll, DII-YUJ 
lli•YUJ 
111-YU,U,U,U, 

111-T·t•,tn 

...... 
IIDI.·YIIA,I, 

Wlll•"Otl, •YlllS, 
Sl·¥114, lli·Y"t, tr·"OJ, 
WIIL-nu, -nu, -nJ, 
·Yilll,  Wlll·Yi lSJ, •UU, 
•YISJA, •YIOU, •nJA, 
·'f»l, WIIL·YJII, 
•UliA,I.C, C&•YIJt, 
IIDI.·T-11,• 

• luhtt .. -t �ufor: ftlloro tf hohtl001 ""'"' ttoll ... ,,...,, 

I•S 041h u 



ArrtCIIP tAT!! CQI!,(I!U!!R! 
U•T•2A, •U, •) CA·Y10J, 1U 

U·P-1 eU, U•P.l ell 

CA·T·1 IU-Ylll 
CA·YlJI . 

• IU-l•IA, •11 IU-YI 
IU-YlOIA,I, ·YUU,I, •Yll6 

tU hU- C111tn IU-YI 
IU-YSJ6 

IU-YlO ...... u .. Dtol101 llll•Y111A, ·Y11U 
IIOl·l·lA, ·11 IIOl·YllA, •Ylll, l'IHQU, -41S14 

IIOl·YS»A,I, -YIOU,I,C,I, 
·YlOA,I, ·YlUA,I, 
IIOl•YilA,I, •YIIOA,I, 
lllloVJOl 

U•T·l IIOl•SUA 
IIOl•SUA 

IIOl•SUI 
IIOl•SUI 

CA·YilO 
U•P-4A,I elf, CA•YlJS, 

·Y1H, ·YIS4, U•T-1• 

1111 CeMtctl ... •m• 
lilf-nl 

IIOL•Y60 Otlltr IIOl S.Vrtn IIII.•Y116, •Y1111 
IIOl·YIIS, ·YSt, ·¥61 

IIOl·YSSA ho1ut ... el IIOl Sotrtn IIOl•YUA 
,,.. ... ,". ll .. WOL•nn, -nou.e 

IIOl•YlU .. ,,, Ac .. ,_ ............ U•YlH 
Wl•YllC(AI CA·YISSA,I, ·YUS, •¥154, 

u-r-r 

Juleto ""'""' ,,.. Wl•YSJ 
ttclrtolut ... ll•• SIIS•YlSI, SIIS·UO, SIIS·U, 

SIIS•T-4•, SIIS·YlS, •YI, 11110 f l out h SIIS•YlU er SIIS·YlU 

·-· 04111 lA 



W12 6Jflt!lt PIJ! [!!!!(!\&Till!! 
Wl-Ylll ... , • •  ,.r n.u •-nu 

W.YUJ 

heh!IM ef Wl·f-11 Wl-mt. -ltl ,,.. r�ocU• '''" Wl-'fl"' 

Wl•nte(A) • IC trela hot llk·'f1Ulc. -ntSJA 
Wl•YIOtt 

ltlltf ,,, .. lt!- ...., 
\lao -YIOJA.I. IIJ-nll. 

-nzu.e. n• 
IIIDI.-t-Ynt .,..,., .... lint .. - ,.,. _  ... , .. 
"' wlrrtr 

••tt "' "" .. ,... ..... r ... , .. - ,.,. _ ... , .. 
llt ...... \lat lint .. - ,., _ ... , .. 
llohU, ''"' ltlltf ,,., ....... _.,_ 

•"z.u.n.ze.m.tn. 
_,_,. 

ttce�� c-u .. llll•YIIC(A) 
$11$-"f'IJ. -Yilt 

IC t .. ,.rettr Wl·Ylll. •YIIl.t 
Wl•Y\ZIC. Slll. •YU 

IC ha,....ter IIIDI.•YI,_ 
*"""· nno 

Wl-t-14.1 *""" 
Wl•Y\ZIC(A) 

...,., ... " ..... 
let s,., .. 

ICf s,., .. 
,,.,_,.., .... ....... 

,_, IMita U 



hrt., llr fill, tM -rllor h 1101 l .. t to ftU,.Iot IIIII 1 

fll•tt• '""' h ocurtllll -,. 1 ffYIItt• ,,.. 1 t•staot ltffl 
. 

IOIIIk1tl•. ht1Nr, tlot IJr fill "'�"''" lotttlllot till ltftl 

,,_ 1Z ! I hclltl t. 144 ! I lodou II I tilt ot 1 .... 1 lO fl'"· 
nh '"""' to c-lttt• ., '"" '" till ....... , '" 1 .... t • tn 

"""· nos, ""u•s• •tt or IN ""'"'"'""" c•trols ftscrllotf 

to s.cu .. 1.1.s.z 1ro ,.,.,... .. 1 '"" ., fellr ""'"· •�• 

•lr 4tttttl• ot I 411•tl011 -·· k t ltv lt¥t1 Ill,. .. I 

411•11• , .. ,. •• -·tt, tMs '"' 1101 ''"'"' 1 slpltluot 

.. ,... 411otl• 11111,.. ""'"" tOt total "'- tddM h 1101 .... P 
t. fl htt •�• """' c-••tr•tl• to JSOO ,.... 

""''· tN tollwl"t .,,.....,,,,.., oro •do: 

(I) S..lo tOt "'" taot ,,.. Wile� U.. IJr viii "" f\llo4 

,,,., •• ""' ., till. 

(l) S..lo tOt ICS 1fttt r-l•tl• or IJr fill to 

roostaUII- tlot 5010 "'" --rt. 

(J) "rforw t •n NliOCo ot U.. ICS tof s .. rco .,. .. tool 

..,,, ""' to ""'"' """'""''" Wile- c .. lf loflcttt 

• 411otl• ...... .. ,,.,,.., •• 

... 041h u 



1,4 COIIClUSIOIIS lftd llCCIII!UO..TIOII 

1111. 

I! 1111 ProN .. IIIJ of I MrM •llotiM kCirrlot llltl h 

aueclaiH vii� ur fill h oniMIH u s.z • 10"
1 

for 

11&\1 tool 1.1 r 10
-4 

fer rwplortl. Tllh prok,IIIIJ h flf 
to lilt r"'tlm holatl111 of JU INih. 1111 

.
••toiiiOft 

",.'""' anociUH vlt- t-• llf rm n11ll1 In a 
,,....,llllJ of 11or111 "loti Oft to 1500 ,.,. '" to "" ....... , 

to 11o •"'t '·' • 10"1 ,., ,..,, 

l) Tllo •oiYfl 1t1tH In ""' l.l '"""" k lffH to -,,..,lr C 

to 2104-IO.z. Thllo ••IY11 '"""' ot ltut foublo barrier 

IUIItllft of tht llf 1111 INth to c-outo for tho hohtiOft 

••IYu that ort '""" for t�t ....... ,. Tilt holatl111 uiYu 

lo -.,eftdh C to l104·10.t tlltt ore 011 ••pllcltiJ ,...,,r.
for tho I If fll  I •U ,_I• cln.. •• "'"' fMlo Nrrltr 

holotllft, 

1) Slolplo lht '"" tt•• f,.. ""lch tilt 11r vlll llo fi11H prior 

to tho 1t1rt or tilt fill (IIMt tho tetel fill YOI- h ltn 

tllto tlltt ,...,1m t• ""'' tho ""'' to 1500 ,...,. 

4) '"''"' hluriJ Mil Nl•ocn of tho Its tftd "'" taoh furl��t 

tht .. ,...,.r. 

••• 04Uo iA 
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Itblr I Z ltrrtrr Lht ftt II[ Ftll 

(Fill lot or t�t llr ll atUIIPlh�H "'' Stell• 4.2 to C,.ratlot 

Pr.<t4ort 1104·10.1. Pr.<t<lort 2104·10.2 h Unothrt<l ••• tNt all . 
ttl"' .......... ror Hthtl• forlot Uatlc c .... ltloo• or ror ••1 

....... , co .. rt<l ...,., 2104·10.1 oro •hct<l M • •loth docklht -

""'"'Ia c to 1104·10.1. nn. "' ''""'I"' '"'"' ... ,.,_., ... to 

M •lact<l .. ""'"'Ia C to 1104•10.1 II lfdltloo to ,.,.., lo h"• l.l·l 

or 1•11 ,.,.,,. n. '"I"' 1htt4 .,,. llehlt ,.,. '"'"" ""' ,., •• ) 

JU.'IU 
JU.YU 
SIIS•YU 
SIIS•YU 
tiOl·liU 
tllll•YIIC 
tllll·YIU 
tllll•YIIC 
tllll·YIU 
tllll·ntt 
tllll•YII 
tllll•YIS 
tllll•Y .. 
tllll·YiU 
tllll•YUA 
tllll•YUI 

1·10 

tl0l•YI11 
tllll·YIH 
tllll•YIUI 
tllll·YI n 
tllll•YIOU 
lllll·Y2061 
tllll•nUA 
•-nua 
tllll•YUI 
lllll-nn 
•·nu 
lllll·YilUA 
llllt.•YIIUC 
llllt.•YI110 

041h 1A 



C.l SCOf( 

Afttr u.. l•ttallntoa ef '"' loto,.,..h to4 .. 1ot flat.,.. (liFJ. , .. ,.. '' 
• coatt-r '''" ta fill '"' "fw11ot ,_, u a INk lo '"' ur '"' 

.,.,.. '' ,.,.,.,, n.. ........ _,. "' ,..,.,.. ., O..rattot rrec""" 
UOI-on-US4.01. n.. ,_tMtlol fw •nottoa of tk tCS - ceo4octlot 

Oh .. .._, c•atttotu '"' """ of Uh aaalrth. 

n.. ••t lthlr tl• fer ao liF '"' Ita\ _,. """ - '-lottlr 

after tottallatloa, ""''" .,., ,art tf tlloa "'•• 111l .,.,.u... rw ...., 
""· , .. . ,.,_ lttt,to�lt tCS ..... ,_ .. ,,.tt .. .... ssoo -
Alt ...... a INk of t .. IIF .S• Mt occ.r; IN , .. ,.., .... , ltlt lthll-

tf fllllot , .. "fotltot ..... , h - ""'""""· "" ·�" .. , -

..,Utt4 h tociMt '"' ..... .Slotloa lloatoN of ftllt"' tilt nfotllot 

taAII II tM alol- Its - t-Ht,..tloa wrt USO -· 

C-l MHa U 



C.2 llliOOUCfiO. 

11114or Uh co•tt-r, tllt "'"11"' ctAt1 h to 1>t fi11H to 

t,..al•t�1r tilt 1., of tilt llf. tloh cornt,....t to 11 t11YUIM of 

uJ "'' .., ,_,,., t.,. ,,..,,., or •*t ��.ooo ,.n ... , ,,... tllt 

Mr. ,... ....... , •r 1>t c..,octt<l with - st-r-IA, st·r-n or 

rcc-r-2. lfltcllt"r - h "'"· tilt r-.tm ,.., ,.,. h ,,... tho IIIISr 
u,...... ,.ru ... or t11t ••ur ... u ... '""' r .. 1 ,,.,_ ... ��......-

,.,,." ........ (C-IH at rCC-11-2) toto tht ctAtl. 

1"- COAti fill -tr ""'" Jrl•rllr ,,_ tittle C .... ltl- lo tNt 

It h .,. "'"''u to "'"' • Ctl•tt• .-t ., 1 ... 1 ,..,,.., � .. • 

fi ... H Uotl c-tuttt with t ... ICS. tloh h kuwtt t OAt loch 

locrotu lo wtor lt"l u "'' M tilt KS ltYfl I .. Iuton corrtt,...., 

to ,......1, tiS .,n .. , - tllt ctotl h fi11H """ '""' uo ,.n ... , 

If •1r tilt llf wrt flllH. ,,... I •tl•tlioo •1-tot, tllt addlti1At1 

wtor to tho ttftt1 .,_, 11111• kAtf lctal effect kc .. u It .,,t k 

on-.1 tlltt I "htiM tll,....tl 1 ''''"' tottrftet w111 .. t •II with th 

c1011 "1- .. ,.,, """"' tilt cere. 

,... lou or ltYfl -ttorl"' uotltlwltr kcMH .,,. ,,..rtut for I low 

"htloo .-u (.IS .,.). tloh h kcnu, tt tutor 41htloo ttltt 

tilt -raton •r k o•1t to JHtl tht I "hlfll tYIOt h lo JtltrtU 

'r tllt -rJKIH Ul.l tt ... lth tllt UAI1 h kl"' fi11H or If IN 

411.tiM rtto It ., o ''''"' lotorfou, 'r 1 ""' to tllt Iff ltnl. 

C·J OCHa iA 



C.S CALCUUTIOII 

T�t .. lrt 1-rtt Upt<U of lht .. ltlt"' ,ottnltll tNt art IUD< latH 

vlt- tht ,;,.., fill ..... .,, (I) ,_, ,ottnltal hr 411oltM toto tN 

u .. t fill ,.,.....,, 4rrl"t IM fill Unlf, U) tl>t pottoltll for 411ult011 

of t�t ICS f,... o 41httf u .. t YOI- alttr tl>t fill h c""'ltttf an4 

(S) 411otl011 of tl>t ItS throvtfl ItS plpiOf lottrhus alttr lht U"'l h 

fll ltf. 

I• lht flnt uu, l�t c011uro h INI 1 ,orlt011 or tl>t flow Into tht 

u"'t h onborotH voltr, As ••""'" lo St<tl"' C.2, It h llhlr tl>tt 

I flhlt011 flow tNt VIS r_.n.ll to t�t hsl.-4 fill flow ...... N 

4tltctH 'r a , ... u, lorrtUH U"'l fill rat• (or 1 rololtftlr ''"''' 

4tcrusl0f MT lt"l). -•tr, fl- tlfOITirantlr Ius tNo tht fill 

.. ,. """ ...... ,, .. .... u .... '" llh ....... r. • • •• , .... t,  " • 

unol s-1• vtro talto prior to o•trllovl"f toto th sllollow oo4, ••r 

411otl011 '""' tMII bo 4ttlttH bofort llftctl"t th ItS. 

I• tho stc0114 con, tht rtfotll"t u"'l .,.,_ uts u •• ad41tl11111 

•l•l"t .,.,_ to I•M•tt 411ot11A of tho ItS. Tht. vottr lo tl>t u"'l 

ltulf h a_,rtal•t•lr throe tt•s tNt lo tl>t rtactor "''"'· To 

411ott tl>t .. ,_ or ;on tho ""•' on4 ca•al te a Mroo cOMtolutt .. 

of SSOO (USO) ,,_ ...... rt4olro l"rt•l•ttlr 60,000 (Jl,SOO) flll.,.s, 

Wille- ,...14 corru,.... to a u"'l , .. ,, tocrout of ""r S U) ftat. It 

h utr-lr .. 111otr tllot tMs -•t or .,,.u ... t voter """ to 

Wttocttf. 

c-s 041h U 



lllt petutta1 tl dllotiM ••• ICS JlJlot lftltrlacn after tilt cua1 h 

11111<1 "'"""'' tilt Olrd, a., .,n nnrlctht, cut. 111t 
'NIIt)llltr tl I dllltiM MCirNftCt �� ...... - ,l,lot IUtrfattl h aot . 
n1ttt<l te ""''�" "' nlvt11•t uoa1 h lllltd. -"'• tilt a•nuw 

te dtltrt nc• aa ecnCNoct It .,,. dllllctlt Mc .. u tl Ut 1on tl 

1trt1 ,.,,,...., unlthltr vlt• t�o uM1 lllltd ltr Jtrttallr Ill ltd) 

wit� ... ttr. rorthr, l�t Ul\11 "1- Uftllll C-1 U t •blot "1-

ltr ur .. wrattd ,.,., Urovt� 'lplot tattrlacn ... ,,.,. It .,,, k 

au-d tlltt Ut "''" tboft l�t YfUt1 vlll aot •b khrt tilt .. borattd 

,.,., will rttc� tilt Urt. lA t•h CUI, Ut 1tn1 lftCrtttt kfort t 

peltntlt1 dllotlon t• 1\00 ,,. -1• k •*t 1J 1oc•n (tiS tt11011111 ... 

UM1 "1-). •t ••• crtd .. 1t dl1otl011 ratt "" ••• ,.,.,,,, Uh 

'""" �,,,. 11 1tnt •• llolr. rer tilt .,,. 11tt1r ratn, dllotiM 

-1• oot ecur lo lou tlltn t)O<It 1J """· -"'• II tilt •l•l

uuptt,1t ICS boron c-t11trttl011 h 4UO -· tilt "1- tl ... ur 

�•1rtf to dllott ••• nntl to t�h c-totrttlon _,. rtlllt Ia • 

ltftl locrttlt ol onlr th loc-n. llln, tilt CorNnt ltnl a1t,. 

utpelott art "' tpprtfrhtt fer dttKtlon ol a dlhtllft ..,., thu 

clrcuonaocu. In tilt .,,., of uool 1111 wit• tilt •1•1- ICS 
c-tMrotfOII \ptcllltf et 4)10 -· Ill tilt ltftl ala,. '-"ld k rtut 

It 1 r 1oct•n " Ul tn,ICS ,..,llot ,,.., .. v1u a I�Hocr el r lltt" 
•• ltu tlltvld N lopl-•ttf It ''"''' tl•lr ootlllutlon of a 

pettotlal dll•t1on dorlot tittle c..,ltlou, II Its •rectnlot •n N 
..,.,uha wit� • 11111<1 unal, 1••" art addltl-1 -lttrlot 

�ot .... ftll UIKittt<l wit• tiC- tptrUIIft, l!ltU 'fdltl-1 

�,,,....,, art ''"'"" Ia t�t apprtfrlatt ''"""''· 

Otlto ll 



tttllll,. ..-attrlratt ... at , .. •n•tt• ,.'"""' auoctat,. v11' IN 
uaat flit •••nn ,., •I "".,.. tt<1ou , .. rlu ,., J,.q,. te .. 

Ntlll"'�· ,,_ 1 .. ,., llltll- ., ............ . , t!ot ... u .... , 

talll Ill;, t .. tw ....... lltr al •nttt• OCtlrrlll IIIII Uot hltctl• 

.. ,.�nttr. 111t ._, ... , rht 1noclat,. v11• , .. •-• h J.,.... t a  

ect., U ..... ,,,, .. lottrfltH llttr IN Ulll h fill .. tt<a .. t a l  IN 
teu al '"'"'""' al , .. ,,.,, tott,...tatt•. -·· I• nh uu, 

, .... "'" .. .., .... 1. tt• ,., ..... 1 .. .. _. , . .. ._, tl 1., 

.,.. .. ,. llw ratt (tH •Ia ,...rt). 111t ,,... .. lltiH tl occo,...t al 

a •"•"• u,.... ''''"' lottrlattt 1re , .. u. u en ... ,,. for •11•1 

c_.ltl .. l Ia at .. r ttttl .. , II Ull .... rt. 

c-s D4tt• •• 



(I) s-tt t .. u .. t •rltr lt flttlot tilt fttf .... to UUrt tNt tilt 

.... � villi .... '"'"' ,_,trot 1M h IOtlot • .., .... 

en ,,..,., ts•htt• or t11t , .. ., "" ,.,..,.,. t• lllh ..,,.,, '"· 

0 of UI�US4.01 ,., rnl� tM rtrlfiM tlltt, vlth tilt 

IICtftiM ...... IOttw, hohtiM of tilt Ct .. l flU ,.lh h 

tc'lrm v1t� "'' "'" 11""' ,,..'"''" I� 1M proctlort, (1.1, 

TMt Jhl 4et1 lilt ,,..,., 'f ... lt Nrrltr• hohtiM of tilt flU 

,.th. -"'• Uh h "'' rttolrtf ,,... o rtllt�ltltr ttt114,.tot 

tl- t
.
Nt foJtctiM h loto IN u .. t tll4 tNt t s ... h viii N 

ltho J�t�l ,,,., to flit I"' 1M sllellw ""· Jf '""'" Nrrftr 

hohtfM h ,,..,.., '" to SU ,_,...,.,,, •• hototl• 1ht 

..,,,_ tc�ltrtt Uh h tYtfhUt to US CttcohtiM 4UO·t4·0CII, )  

Ytlrt Sf·'flU fo StctfM 1.1 o f  UI�US4.01 '""" lOt cltiM 

tt holtlo tilt flw ,.th. .. f114futiM of tilt corrtet '""''" h 

·-· 

CJ) lo tilt ..,..t tf u .. l 1111 vlth tilt ICS •1•1- tecttUUt """ 

c-Hinll• of ,SOO ,., UUrt tNt tilt ICS ltrtl thro h ut 

to ftltcl o hrrl focrttu of .. ... tlleo eMolt 6 foclltt; t•h 

vllt tllw for .,.,.,., tell• to hthh IN ICS ,,... flhtf• 

U....,. ''''"' lotttftcet. to tN """t of u .. t flit viU lht ICS 
ofof- Ket,ttUt ,_,lrttiM of USO ,., (I) tilt ICS ltrtl 
thro "'"'"' '""" M ,tu tw foclles or (l) • ,.,.11., '"'"' 

viU • t�r of 1w -.on or 1•n s-.o14 10t '""'-•tf11. 
c... 04ttr 14 



APrtiOil D 

Al!ILI1!S Of II!I!Q!I UlUT!O! POTI!I!AL Dlllll!!j !If UOCUSII!!j 

1.1 SCOrt 

T�h IP9t .. h •ucrlkt tho ...... .. llttOft .. ttotto l •t1'9ctlr IIUCIIt .. 

vtt- , ... '""""' ,, ·-· '" '''""'"' ,,,... ,.,. , ... ,..,., .. . , 

t�h tNirth, 1 '"" ,_.,,,. lor llf proconlot ''" "" UID4•1.11). 

SIMI •tt ol lht ,,..tohtr1tt" Clfttnh olllch 11'9 to phct ..,..,. 

2104•10.2 viii tho k 1ft phct ,,..,. thh proct<l•"• thh tNirth 

,.,,..,,., tholt ...... tt ... , olllch ""1'1' ,,... tho h"l COfttrel .... . ,. 

olltc• 1ft �- "'' toflotftCt lht COfttreh ollie� "'" ltktft emit lor h 

tho kullftt INirth. 

.. , 04101 u 



t.l IIIIOOUCIIOI 

o,trut .. tf tu llf Prountot Sl'\1" ,...,,,, lk Nltlt"' (Uollc ICS) 

tnn-•t to tile fellwlot Wl'\1 

II Cptnltt of ..,•Ylll 

ll IUitlllllon .... Htrllltn tf N•P.I 

l) IIUOII •tolt .. Mt of lt"l to t•• hocltr CtOIUI Sl'\1 .. ,,_ 

lh IINSII Pootl 

ror toe� tf tktlt cklotts It lkt Null"' onn-•t for ._,... lllltlon, 

'""'""""' """'" oltltltl"f ••""' "" ""' .. 1101111. 

Tt '""'"'"'' ftr lkt """'"' of ..,., ... .... lkt ""rtllon tl N•P•I, 

IUitttn�l nl .. C10llrt1 ..... ktft rtC-... tJ .... IH"'rhlt IUtftflt 

""''"u' ..... kto ,.,tllottl. 

Tt C-OIIIt ftr 1M .. ttotlol It IU-111 .... .. ,, t -11 -rottl 

loJtetloo •r lkt ""' contrelltr, •• lncnnN s-.1 1"1 f�""'' h 

'"-"'"· .. emit ''" .... '''"' hr ""'"""" ., . ..  ,_,.,, 

""" tkt ,.,, ktt4 lift urtrltMt, It h ootlci,.IN tktl tile llf 

,,..unl"f '"'"""I .,.,.It ot •n tlleo so ''" ""'"" ""' lift """ 

lltrt tf ••fHII"f. nh treotlltt1 It 1 ••I- tf tMII olot Nicks 

on t rttrlr Nth. A Nick conlhh tl tMtl SO,OOO ttll .. s tf tCS 
wttr, Ao ''''"'" (>tkn) '""- tuhtltt� lht -u k '"''""''" 

u tkt ,.,. tf "'- .. ,,_ ,., S.Ctloo 1.1.10 tf 11114·1,11; t ,_,.,., 

l•l 114t0• u 



��·"- htletl• II IIIPI-ottf .., t .. llr Nih fort .. IN Ntca 

,,.. ... ,., s.-cu .. '·' of 1104-t.ll. 'INn , .. "_' .,..,,, -"'''" 

to ••• tNir .. u, '"'"" cN<h oof to Nllfh • ., 1_,..,., 

t..,._lltttl Wile' •r N --ltrtf Ia IN SIS srotoe. Oot IJ'lte 

lrl• ·-it, ... .... '"-· 

'"" ,..,,.., to •••• .,,,,.,.. .. , •• , .. ,, , It .. , •n- '"' nh 

•lottfltoct _,_ N "'",_. •lr .., 1 .. .,,_ sUt ,,... IN .. ,..., .. 

""'' tof '"I leU- flow �� ..... SIS _,_ ..-to •••toot. 

Ia ,.,,,,.., .. l'h t"'lr>h It .. , aht INH tn- t .. t: 

I) n. hltltl t-Miratl.., of - Ia IN ItS •• '" """ 

ttM .... for .... ., h S010 ""'· 

2) n. ••• """ toot h tltNr ...,\1 or loll of ItS .... ,. •tor. 

J) a ••tt•tt• ·-�· , ... , .. , • .,... h - ,_ .. ,,..tt .. t• 
l .. tH .... rlttt ICS •lot- tu .. tt"t .. ...., t-Mt,.tl .. tl 
noo - ., •no -· 

., All Nrtlt" "'''' ,.,.. to tffoct fort .. IN Utile, 

lt .. lo< .. t,.lltf - ,,.. tht •lotoloM .. ,, .. Ill 

·-till .. uc .. t tN\t Nrtlt" 1-hl .. IIU-'fl'-l, I, C, I. 

S) Yr.. I ultttl .. ''"" .., .. ,'" -ttttf ,,... tN ""'"' 

,... ,.,. ••- • ttfftttl .. lector of II to .. ,_, fto '" 

-· •• _...""" ""-' .,,, .... , .. _ ... u .... 

I 1 



,, ,,. I StlKtllft ........ ... .,, .. , .,.,., ... ,,. ,� . ....... ,. 

hool .,.,. th'" a UrnttiMI foetor of S to •cc-t for t�o 

.,.,, ... � a  .. ��. ,.t .. tlol ,., .,.,.,., "'""''""" ,, 
trrws kcaono a ...... ., •It-t .,., hll� ron ... t., �h 

.. .. , .. . ,_. 

· J) ,,. I StlKtl .. .. ,.., .. ..  _, ...... ... ,. ,,_ . 
corrfttl .. foetor or l to occ-t for .,.,11., "'""'""" of 

,,.., kca"o o ... ,. • ., •lpt .,., hUed foll""l"t �h 
..... "-· 

OUDr t4 



J,J CloLCIIlAfiOIIS 

O,.rotl"' ol ,.,. hlt,.,..ll '"'"'"' ""'"" '"""'"' S�tM totrt(vcn 

• ""' "'":"' """� h Ml '"""' dorl"f ,.,. .,,...,, t .. et·uotro11 o4 

..... ol ptoot -..rotiOft. It uo tot •ltwo4 n oo utoutoo of t•e ItS 

lroa l�t •uset t�rovp t�o SIS t�IM, toto t•e ICIT't '"' Mel to t�t 

""'' •Ia ,.,. llok....U, '"' "-rtftutiOft S�IM. lotnotloo of t�t ICS 

t�IM h ... , to tw ptocu ""''� ..,,, tot c-outo4 lor •r ,.,. 

holotloot •loot ,.,. ,.,. ""''� .. lu "' t�t 11r Prounl"t S�IM. 

1.1. t Pr .. ootl"' ol II loti"' 

"" oddltt ... t '"' duo to th ..... tt  •• ,, , .. ur '""" '"' 

·�,,. h c-so4 or '"' c-tt�ts : 

1) 111otloo ""11• proceul"f '"' 

l) II loti"' '"" procoulot hs ceuo4, or "''"''" tottchs. 

t•• ltlo1 ,,....llltlos of loot '"' ""''" dtlotloos h•• .... 

u" tato4 to tot '·' • to
", 

,
-t 

IN s.o • to-4 
,

-t
, I 1 

.,,,., . .. ,,, Tllo uoctllc •-••ts or ueu _,. '" 
""""" to t•• tt<tiOfts to lollw • 

... , ..... lA 



o.s.t.t teu .... .. ,,., '"'"'"'"' 

,.. ""' lotntloo h .... ... thl top ,, tk "' ........ 

react•• ... , ... h _. Mt ,. thl Fill, """"h tilt 50S 
.'s11tt•, .,.. tote tho ._,..,.t •' tilt Antlt•rr htt,.., te 

lllll·f·IA(C). c""'""""' nl" ''"""'' are lhtt4 to '""' 

1.1. hupt ru tk rtnt ""' "" ....... u .. ,, ..,,, the 

flrn htlttloo ...,,...,., h 1htt4 .. tho lotd..., l'llh. -

lhlrt .,.. lO ..... , ... u ..,., ....... ···- ,, ....... h 

...... " with 4 ..,.,., ,, .... '" ....... ... r t,.. •• u ... . 

nrot t! tho fMr IIOV'l (HA(C), HA(C), U1(U4)) Nft u 

.. Jtctot ••ual walft (lllll·YIUA(C), U6(U4)), ""tch It h 

au_. _, lit crclt4 '"'"' ,.., ttiW lhtd...,, •• 

••"-'· It h ""- that - trip ,., ,.., _,, ,_ .. 

FCC·Y001 u • .. ,,., to ·-• .. u .. with •••• '' tho u 110'1 
... lO ..... , """· 

lllto thl IIF SJ1t" h '""""'· tk •lr •••• tf JtS 

dltotloo oo tho loU- (SIS) '"' of tM \J1I" h � 

............ u .. .., ., tht lllll - tl the ..,.., ., ... talll, 

., � ltU..., te tho •ttt4 taok NIOf ''" fer MIMP (It

that I dtlttl"' ttttrl "' thl ltU..., l'llh) • 

••• OCtO• ll 



SlMt tilt f-r of -ratl• h tilt '''"'"' hnor ..,,,, 

1Mrtaul tilt ,..,lllt.r of fllotiM for lot-. o tllrf 

.. 1" for tlotU """'" ,., ..... 1M to MICt Uh 

,.....,""'· 

1'1lt lu� oool "''"" c_.t, - to - lou .... '"' forl"' 

·-·"'"' ... l.l • 10"1 ,..-1 - l.J • 10-4 ,..-1• 
.. ,,..u"''· 

I t 



TAll( t.l 

Ill PIOCUSIIIG • UTO<WI 

!WJ!! ,!lf[CitO r&T! 

Dpn I«·YOOJ ,,_ ,.,.., frota -
.... ,, lfl') • 11 ,, . ..... , 

,,.. 5 ... n<lor (I' .,..,, 

,,_ St"'lct IIIIer s,u .. 
ArtJ8 (3/4') 

""'' c-. (3/t') 

CQ!!OI!!S.&IIC! 
JCC·YOOl 
.... _, _ 

ICC·YOOI 
.... _, _ 

sws-n 

st., •.z.3 ., o' llet·•·'' 
JN<l""U UOJ\HtiOII al 
""'''"' .,., .. " '"'"' 
-•n•ot 

Dpn CII•Y•It·lU lttono 11 .. ,,_ IIOIIIter Too'' CII·IC·3U 
(US.T·U, •II) 
orr., .. u .. CII-Y·IC·3U 

ICS Cl,.,..., .,•H•U '""' CIJ.Y·tC·lU 

., ....... ltlttr ... .,." , ... CII·Y·IC·lU 

CII·Y•It•)U �,., ...... '1. "'""' 
,.,� COIIMCtl .. st., '·'·' '' � 210t·t. 11 

''K holln u•••ct 1011 •' 
llwtU"f ,,.,.,., '"'"' 
-·"'"' 

�. ltiT �,·n 
1111 Syttoe "'""''· -ns 

CII•Y·IL.•I ""' c-. St., •• 2.3 ., � liOt·t.ll 
,f(,.,,. ,_.u ... '' 
IIWIM"' .,.,. .. , '"'"' 
,...utot 

S.,lo •-· 1 ""t lot crl41.,, ,., •n.u .. 

(li.Y·H·3 '"'t • '""'" ·-· lot cro41.,, ler flhtt .. 

CII·Y·IL.·14 S.,lt u .. . -· lot crl4,.1o ''' flhtt .. 

... ouo. u 



!lli2l .mmn rm CQ!UI!!HIIO!! 

<•Y·H·6 Ytot lint & •-'• 1 lot .. t crt41b1t for •llutloo 

"'-'·1 .......... "'-nt 
!WIT & ICU "'""' 

"··� ·-· sur t.1.3 ar or 1!0t·l.ll 
,,.,,.,. .. •-tcu ... '' 
fiOlMnt eppottlll ••riot 
'"""'"' 

... ,. lllttr "'"'" 

SOS·T·lA, I CII·Y·IC·)U 

CII·Y·IC·Ut ""'� ·-· Sttp t.1.l of or 110t·l.ll 
prtc1Nn coontetl.., of 
tPPfrllll ftr f111Mot 
.. ,,., '"""'"' 

Ml•ltC U"'>lt tl"o bo• .. t t CrHI.It SOVttt lot 
•ll•tloo 

Cl·f·II·UU6) ""'� ·-· Step 4.1.3 of Of 110t·l.11 
prtclufn coootctt .. er 
flosM=r "''"'"' ••''"' 
,, .... , .. 

CI.Y.Il·lt()1) , .. � ·-· Step 4.1.3 tf Of 110t·l.ll 
prtclufn •-tetloo el 
,,.,_,., .,,., ... , .. ,,., 
prounlftt 

CII·Y·Il·lOC U) Tlt·l• to 111011 flt·l• ... .. ,. 

Ut llltr wtor liPP1r CII·Y·II·SI 

""'� ,_ .. u ... Stop 4.1.3 el or 110t·l.ll 
, , .. ,_. .. ''"""u ... '' 
fiOSMftt tpporotu ••rl .. 
'"""'"' 

-Iter toot (SIS•T•U, I) Cli•Y•Pr•U 

, .. _ , __ lot s-11 .. Cll•f•SA•Ht, CI·Y·P11·1U 

!WIT ... hMstt Srst .. Cli•Y•II•IOI 

.. , OttO• U 



W1.R!l H!IC!£1 rAIN COI!'II!)!IIR! 
SI•YlSI S.tftt , .. , s,.,, .. SI•YUO 

sr ,.., Sf•Ylst 

'"' Sltrttt ,.., SI•YlU 

SI•YlU SMoplt u .. SI•YlU 

Ill s,.,, .. SI•Yl40 

sr s,.,t .. SI·Yl40 

lll ht- SI•YlU 

sr s,.,t .. SI-Yli!A 

sr s,.,, .. Sl-f1 211 

SI·Yl14 Co,. fl ... T .. k llt..S cr-YlOT 
1114 S.,lt 

_, IIOI.•Ylotl 

tc Ora'" Htahr llll•Y•llU 

IIU•l•lA,I, llll•l•lA,I, 
llohUp SJ't" 

llll•ftiA,I, IIU•ft, •YlOU,I 
IIU·YU6, ·YUU,I, •nn 

"'""' Taok IIU·Y16t 

wol-nuc-nn) helttt ltUMI Tlok 
,,. "'""" LlooiT••• 

Wl·Y-21.t(C), ·YltA(C), •YSU 
lllll•YlUAICI 

Jultta llll·T·II ,,... WL-nn. -m• 
"''"" lt .. 1101.-YlUI 

holttt llll·T·II ,,_ 1101.-nu 
ltt•- lt .. 
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n. .. , ..,. htr"I11M to ,.,. ItS h ••• -,. .. _,., • ,_ 
lllll•T•IC(A) t_,...._ IOOl•t40 ... IU-Yl ... C�tlot .. ,.,. 

clo.;,.., oro lhtM lo ""• l.l rl•'""' -'• .,,.,. lulltloo to 
••r -rttM ,., .. , .. rn. n. ,.u h '"'" ,,. IU-Yl" .,.,, 
.. ....,._ , ... _, s,.t .. ... , ... l,.,, • ......,,,, s,., .. to , .. •1m 

hftt IOOl•T•lC(A). 

n.. ,,......., of ••lpo1otl .. for ,.,.,. •-outlot .. 1.,.. I\ 

on- to k -• ,.r ,..,, n.t ..... twt .. •ll-oco .. , Moo 
•n- lor ...,, .,  "'"' .,.... oo ,.,. .. � ... ,,,. of ,.,. '"'" 

f•rlot ,...,.,_ uc.,t It t ... .,.., tiM. 

"" rt\•ltlot ha• ... ... , ... . ,..,lltlt\ for ,.,. 100 .,.,, .. 
CMIItvtltiM\ .. , .. ..  \t .. ,, .. forlot ·-·"'"' .... 

1.4 a lo"3 ,..·1 •• 1 .1 • 10_. ,..·1, ,.. ... t1 .. 1r. 

04.0. ll 
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..,..., ..... c.• 
SIC·-

uau 0.1 

emcrn m!l 
IIU·P·U,I,C Ohcllf't• 

SPC s,tt,. 

Sui an.,.. CMhM 

.. Mf'.tl"t ... ,., 

U•f·lA, •ll, •J 

• full "'- 11111tl ,.ttotlol ,.,. fllotl..,, 

D•ll 

C!,!II•II!S&TIOI! 
1111-YIUA, •YIUI, •Yl44C 
III•Yl6, •Yll, DW·YIU, 
Sf·C-t•, 11-YlA,I, Otf-YSA,I, 
•YJA,I, •YI00.\,1, •YilU,I, 
·YlOt, OII·YilO, •YIJU,I, 
III•C•IA,I, sr-c•U,I, 
sr-nu, .,, .. , -Ylu 

hohtl001 oot """''" to 
,,..,.,., .. ,... fllotloo 

U•YIJS 
U·YIIJ 

tr·YIU, ·YI16, 
tr•YliU,I, •YU,I, •YIU 

lll·mt 
111-c·U,I, 1111-Yll, 011-YUl 

1111-YIJJ 
III·Yil,U,ll,li,Ut, 

,.,.,., . 
1111-YI, 
IIOl·YIIA,I 

U·YIOI, Ill 
ce.,.f off, CA·P·l oil 
III·Yill 
U·YIJI 

,..,. .. 
1111-YIOIA,I, ·YllU,I, •Yll6 

1111-YI 
111-YJn 



lolll-¥40 

lolll-YliA 

!HlCT!O W" 
OtiHI-.Itftl '"'"' 
IIDl·l·IA, ·11 

1111 COfiOttiiOII 

Ol�tr lolll S...rru 

hole! lOft ef lolll S...rcn 
fr• hclrt. Llot 

holelt lolll·T-11, ·T·IA(C) 
fr. ltclrc. Uot 

lorlc Acll ,...., Ohc�artt 

holatt Slopllot fr• 
ltclrculltlOII Uot 

'"'" w.ur "•'h 

1101111011 of IIDL·f·IA(C) 
fr. I•Jttttoo rath 

htlltllfl tf lolll•TII 
,,_ I•Jtctl .. hth 

IC lrelo Toot 

COO 'I !!lliiCI! 
IIDL•YIIIIA, •Y1111 
IIDL·YIU, -Yilt, Dlf.YI4 

lolll•nlU,I, •VIotA.I,C,D, 
·YJO.t,l, ·VI,lA,I, IIDL·YIIA,I, 
·YIIOA,I, IIDL•UlOI 

IIDL·YS41A,I 
IIDL-n4JA,I 

U-YI40 
U·YUlA,I, •lUS, •YIU, ·YIS4, 

CA•T•I • 
III•Ylt4 
1111-YU 
IIDL·YIU, •YIIfl 
IIDL-VIn, -vn • •  ,., 

lolll•Y\SA, 
IIDL•YUI, ·YlOU,I 

lolll•vtU(tl4), •YIIIA, n!IC 
IIDL•vtU(tt4), UIA, I, lolll•T•II•, 

·Yilt, IIDL•T·IA(C) •, IIDL•YttS 

U-Yin 
U·YillA,I, •YUS, •YU4, U•T•I • 
lolll·Yll 
SIIS·VISI, SIIS•YI 40, SIIS•VSJ, ·YU, 

•VI, SIIS•Yilt 

IIDL·nn 
1111-V!U 

IIDL·Ylta(C). YliiA(C) 
!All Itt ISIIUIOO Wrrlt" Ultd 

·�· ,, .. _, ···. 
lolll•YI&U(C) 

IIDl•Yltl, •JU 
lolll•YIUI 

lolll·VII\IC(A) 
lolll•VIIIU 

Toot .,.,_ 11•111 ,.ltotltl for dllolloo. 
••• Trl,lt Nrrlor hthlloo h "'"'"' , .. to h-• ""' ••'""'"'"' lolredotttd 

., ,,, ••• , .. ,., .... ,., •• ,011. 
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mmu m1t t2'•!WTJOO! 
hlttf ,., .. lttf- ll•• _,_.,, 

tu-YIGJA,I, IIU•f126. 
!U-fllU,I, •'fll6 

IOOl·f•Ytot llttdor aod lf<l•lrtd to k -· for 
'"' Aoalrnr '""'"'"' 

Mono '"' II\CIIII'1t llttdtr lt<�tlrtd to k -· for 
, ......... 

•u,.. .. llot lfil'tlrt<l to k -· for 
, ......... 

lltlt., ftot hltof Dhclll1'11 IIU-tl, 

Docoo coo .. nt .. 

It htJOrttor 

IOOl•f•U, I 

Dll·rln� Til.....,� 
ttr SrttM 

1·14 

!U-YU, U, U, 11, 
ln, Ut, IU-1·1• 

IOOl•YIIt(A): 
SIS·YU, •fill, IOOL·YU 

IOOL·YIIJ 
IOOl·YUlt(A) 

IOOl•Yill 
IOOL·Y6St, YIIJO 

IOOl·ftSt 
IOOL·YUIC(A) 

t(f SrttM 
lhcoo .. cttd aod •-"" 
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0o tilt .. tt., 1Ut or tht •ru ... 111 "'"1111 ••htt• , .. nH 
1,.. h1111.- ., 11 hut tw ,,..,,......., .,..,.,'"· ,....,.. 1,.. He 
"''"1111 h•Jt<ll• '*'""· Ill or ..,,,, _, uo tw ,.._,.._,ot 
••'" ''""" rrlttrll "''"' -roll• of tht ur. - IN 

,,., .. trlt\. ,.,.,.. h 10 l.,ltl-1 ""'''' (IQ.-�) for uo ICII. 
.,."'"" 11l or ""''' '" "'",._ or Wl-'ftO. ,....,..,.,.. tht .,.. 
r•u .. uho """'-' of - fllotl• Jt'lll .. llltr •� ,,_ 
tht 1<-rlo lo ""''' tht ur '"''"'"' ,,., .. h lo _,.u •• 

Tht ulcolotl• of o """' fllotl• .... , 1oltllll• 11tor 

'"''"'"' .,., uu.-, or ""'"" .. ,,._, .. , - .,.,.,_. ., 
'''''"'"'"' tht '"'"'" to nl•••''"" .,. to tUrtlot ""' 

'''"'"' tht JI'Mtttlot ,,.,... Tllh fottrol•ltl• ,., atft 
UJittttlr for ltt- ""' .... .,. 

11\to lht ,,., .. h ''"'"- lo• o• ........ , ... '"' "·· 

ttt•'IOOJ foNI r- triJlt Nrt'lt" w\1' M·"· $111$-Y:; 
M·"· $111$-n; fCC·'fOOI ,  -; fCC·'fOO:, -· II SMS·n Uto 

M IH.- to tht t-orr "'"'- lin, '""' IN ukololl• 

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

0.1\ 



'"'"- fer tilt ltt•- Jtt• tiCtpt fer lJ lllrrltr 

"""'"'•ll••· An•lot ••nr •-••rt '"" ... " fer uc• 

_.., (I bite• ll'" .,,...t .. ttlr • "'" te ,,. .. ,,, tilt 

.... .... ""t'" , ..... "lltln tf ..... . n.u .. ur....- tilt 

.: ltll- Jttll fwrlot , ... .,_ lrt 1.1 1 10-4 UC1 I 1 10
-4

, 

"',..ll"lr. Triple blrrltr c•tlgorall"'l "'" """ tt 

,.., Uh ,......llltr eccept•••r ,..,, 

Aftlo, tilt lflt .. II eu- to Ill '""- ·• tl••lrtlr 1 1 
fer •• tattMM ,.,1.,. I• 1 """' 1t ne lflt .. h .,.,.t., 

fer 1 ,..,, oo , .. .... ., (loJtctloo) sldt tf tile ,,.t,., 

1111-YlU, 1111-n, 1111-YlO vt11 k ci"M to ld,ltlto te tilt 

lulltl- llrttfr to ffftct fer P"'UIIIOf. All-oct IIU 
.... ••• fer ••l,.htlto er tilt ••'"' ., .. ,.. .. tf 1111-YlO lo 

..... tl ,,.,.,.. ... ..... ••• -. ,,, fort� .. , ...... 1... Tlltt 

c_..t 11 loci..SM lo tilt ulcolttlto fer •ll•tl• ,,,,,.. 

Prtetnlot. Tlltrtftrt, tilt tolf tHitlllll c-tot tt t�o 

rill h tlltt fll tl tilt ••l,.lttl .. tf tllrtt uhtt (III·YlU, 

-n. ·YlO) fer .. ,. ,.,.. .. ,. '"'"-· Tilt '"'' .... """" 

,......llltltt ftr tllh c_,.t trt I.S • 10
-4 ,_·I '"" 

'·' • so·• ,.-• . ... ,..u .. s,. �ou., ""' "" "''"' 
,.....llttr h ••••t Mtltr u .. ••• toll ,,.....llttr. -

,_, ..... tlltt "''' fllllrt .... h ...... , .. ., ·-· '""'· 

..... It tilt .... f,.._, ., ..... ... l,.lltlto, 

0410• u 



W�lto t�• 11'\1,. 11 �� • .,- 1-rorttr (<t �tl), on .... oco 

1111 Mt koo ••• for t•o ••lpvhtllft of '"'"'"lot luhtllft 

wrrlttl. O..lr .. ,. .. t• 'Ill proton liN .. will k 

,
••l,.,htM, N•lllt ootl ltl•h 1-..tt • till rh� of 

• 41htllft. All hohtllft Nrrlot� ""''• "''" to plou 4orlot 

prwconlot vl11 11111 k to placo 4orlot •-••rr l•ot4-, 

�� till utuhtllft of "'•tloe potootlol •••lot prounlot Nl 

toho Cltf of tM1 C-11. 

l.l.l llltltttloe 

AI "ICOI114 to S.ctiM 4.4.5.1, t•tro oro lfYtrol pohotltl 

•IIIMI lor 4t1Ktlot 0 411otllft '"ot. Tilt •llodl for ""tc• 

,.,h,llltr CtNit UO H ll"o 4orlot Ur proconlot ,,_ 4hCIUM 

""'" 

(I) to•ol -ttorlotz flo llllltr of till ''"' tan.-ototllft to 

4t1Kt o 411otloo '""' 1111 ,_ l lallotloo1 4urlot 11r 
proconlot. Tllh 11 llouuo llo ,.tor ••-•t hto '"' out 

of t., ""'' ,..,,,.1 ,_ "rottllot or !lo .,,.., l .. tto to 

•totato • coonut lfYol to tao llf. (Tllo tarottllllt .,, k 

..... , or oot-tlc. ,,.. Oo no.,potot or Mroo 411•11• 

'''"""""· llrKt oporattr whoclot or t., nw h profttro4 

tt t•• octl• of on ool-tlt tint tootrollor. Tllh h 

Mloou t., oporoter .. , k "''' to ••• o Jld.-ot tlllt till 

'''"' or tarottl lot h toctnt¥t for Nlooclot till procon.) 

D•IJ 04101 u 



nh t•rottllot ell"" tile ,.u"llltr al a 411otl"' hll.., 

Nlftt •1114 vtt• tile 4tllre4 •h,. ""' to •Iotito hnl • 

•• • ..... tilt, tile .. u .. ...... """ '"" .. .. -"'" 

.. tor IMKI; Uh -rotH .. tor lollow _, ,...,. 

• WldtiKIN lo\' tile hnl INIU!trt 111tll It ltCINN tile IIF 

pNtonlot outllow. If ••• tollow U<N4l t•t "'""'• a 

rltlot ItS hnl vlll 4ttlct tile 41htl041 n .. t. h,.rltNt 

vln tM ur JNtiUiot 1141utn Uot It vlll ,,... .. , Ml w 

"'"'" at trtlttr tlleo 1W.t 1S .,., ..,,,,, catocletotellr 

h IM -� .. tilt for •U 41lotl011 tnoll II 4\tCIUN Ia 

... .. , . ..  ,. ... 

Ill lorao ,..,11111 T1 c..,oouto for tile 11u 11 uo11tloltr of 

no lonl to4tutt"' 4vrtot ur pNtout ... • ._,... ,..,u .. 

,,.., .. vtn proouo tile u,.•nur 11 dotoct a fllotiOII 

tnot, IHIIU lM 4\htiOII rill !Mt <Ml4 N ••!4dto0 ,,.. 

lM lottl IMIUtiOII h I f-tl111 1f tile Mtfl..,, or IIF 

JNtiUI"' rato, tile ,..,11 .. , ,.... .. , "'''" viU tile 

pNttUI"' rue. (tahcUoounr. tile ••t lltolr ""'" fer • 
41htl011 ltlftt, 0 II 1S ,,., UrralpoNI II tile rofttl at ... IC. 

pNtiUiot vlll N c ... o<IN. If pNttUI"' tiCINN IS iJII, 

tile NriO u.,llot f ... VIOC)' 1Nol4 N Ut II fttt<t I 

41htl011 hltthtt If IS .... ) TN ,_,11 .. '""""''" 

"'-"'" ,,. '"'"" ta re•t• t.J • 

.. u 



t UN Ptlr I ltl!J1" Jpl I )tsl!ei at I t!iwttp Yo! I $ftHN f!JII 
I I I I I I 
I I... I !J Z90 111. I U •o. I l.l!911l, I l! • .,. I 
I I, I I I I 
I 19 I !J ZS!Q I II I U!9 I S I 
I I I I I I 
I U I !J ZS!Q I lJ I 1.1!9 I I 
I I I I I I 
I 11 I !J.ZS!Q I t I I 1!9 I I 

no. ...... ttah lllntrotn tile ,.,,,..., ta tile u.ll .. 

,,...., ""It' .. ,,.. '"" .... ' ····- tct"\Uit -

·-"'""·· no. ,.._..," ,. , .... '·' ... _ 

(I) ,.. -roter ectl• U tile U.lt ""It' "" 4UO - 1H' 
........ , ••••• _, , . ... .. , .... w1ta , .. ... -

hltlll ItS ....... ·-"'"""' ., � _, 

(Z) tl• all- for ....,,, INlf'U h tllrot .,.." 

(S) tl• all- hr -rner tnl• h - ...... 

no. u.llot r,......octu ua 11e ,...,._ If •• ef tlleu 

...... u .. ...... ......... ..... . _.. --·· .... ," , .. 

•r 11e ,..,,_,, fer •- ,.,,., ef -ntl•. 

(1) lion klot�tt: hr o ..... h r te ZIO. .... II, I wttr lo-terr 

Mllou lletwn , .. ItS ... , .. ""'"' c•l .. t -'"' ttlll\ 

""' ... ,.., .... ... ., - .... ,.. .......... ,.. .... .. 

viii lie ttr.INIH If '"" h a •1-tc' ef .,.. , ... SOCO 
fill••· Tllh •t'-' w1ll ••tttt " hflw ef wttr Iota , .. 

...... ,,, .. ... "" h . .... , .. ,. ItS ·-\1 ... 



t.• CQII(li/SIIWS Alii lt(lJIO(CAIIIWS 

"- tN •"•""'' Jt.t,. I• 1.2, It llu ..... u1coht,. 011 , .. llf 

. •-•ul��t .,. .. u .. , uo .. IIIP1..,.ttd '"' urrl,. .. , ufolr vltll •• 
, 

tet.,uU, tw rht tf dlhtl"' , .. """' c-rotrotl• llolw , .. ••••-

tcc.,uUt res .. ,.. c-totretloo. Tllo ulcohtfll prok .. lltln of h1t 

tM ""'"" dllott• toltlttl•' '" •-• 1 to"1 rr-1 tad s.o 1 10
_. 

,.,.-t, rtlPttthttr. Acc_u,.. for .,.,.,,, •ltlt•tl• or th ,.,.,, 

, .. ,,....bllltr tf dllwtloo llotw noo "" dorl"' Jlf ,_"''"' .,., 

·ntl•t,. to 11o '·' 1 to"5 ,.,. fa tUitloo tt , .. l>uollot rht; th 

,.....nur tr dllotl• llolw cuo - ... , ntl•tfll to 11o •• td4ttt ... t 

1.0 • 10
4 ,., ,.., o!.on tbt lloulht rht. 

1) Tllo "'"" lhU<II to Tobh t.c slloold 11o ltlo1tlood clos,. 

... , ... .,. •• u .. . , ... "' ·-·"'"' ,,., ... 

2) T11o t"llublt ICS llo,.. s-llllt ft-IIC1 frAA Ttblt t.J h 

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

J) YltYI SIIS-Y2 slloolf 11o ,.,,. to tN ,_,.,. slltt4- list to 
Stctl• 1.2 or 2104·1.11. 
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fAll[ 1.4 IAUIU liST JO. IIJ "OCtSSIIIG 
IIIJ P,_tnl .. h ICCIIIIPlha.l Ptr Oporatlot Prw14o� 1104·1.11. P..cl4o.-. 
"04-1.11 h nnoctorH '"'' tlltt 111 ••hn r9q�lrH for holltiOft '"'"' 1111 
... , ... , ere phc14 oo <llt<Uht• for Ptrlodlc .. rlflcnloo. CH<llht• 
,,llualo to IIJ prwonl"' •� .,,,,.. .. C te 11114-IO.Z ""' .,,.,.. .. G Ito M 
offl4 u ft .. loi'H) to "04•1.11. nn, tilt ftllowl"' wol"' lrt �•-"'" 
to M pitcH oo.- of t�ou <�t<Uhts to t4dltl0ft to thou lo ''''' 4,4•J 11 
tats �Ptrt. Tilt ••'"' 1ht14 hro hohtt tilt p..cou flow poth. 

CA·YUU• SJ·YUIA Wl•mC Wl•YitGA• 
CA·YIJJl• SJ•YUII Wl•Y4l" Wl•¥11011 
CA·YilS• SJ•YIU Wl•Ylst• Wl·�· 
CA·YIS4• SJ•YISO Wl·¥1041 Wl·Y�I· u:,.,. OH SJ·YUI Wl·¥10.• Wl·YUlA" 
CA·P·l" OH SJ•Ylll Wl•YlU• Wl•YUll1 
Cli·Y·II·SI SJ·¥140 Wl·Ylll" Wl·YUJ 
Cli·Y·JI·IOl SIIS-Yl" Wl•YIOIA• Wl•.SUA• 
Cli-Y-, ... 2 SIIS·'ftl1 Wl·¥1011• Wl·YS4ll0 , .. , ........ SIIS-YUI 

I 
Wl•YIOit• Wl•'ftll" 

CI•Y·IC•JU M-Yl Wl·YIOID1 Wl·YIU" 
CI.Y.IC·n� 110l·Yif4" IIOL•Yl n• IIOl·nU• 
CI·Y·SA·ZU Wl·YIIC1 Wl·YUI• wt-nn 
"'""''" Wl·Y1f4 Wl•YIUA• Wl•YIUU• 
���t-n2• Wl•YliC Wl•YIUI1 Wl•Yl lSJC" 
Dlt-YllJ" IIOl·YltA Wl•YUU Wl•Yillll" 
fCC•'/001 Wl•YU&t• Wl-11101 ...... 
fC(•'/002 Wl•Y1MC0 .... 
,,_, Wl•YlU• IIG-fll 
fh<-tciH) Wl•Ylll• t�G-nS" 

• Ytl•n 101110 lltwt alrttd� Mto locorporatl4 toto ll04•10.2, .,,. c • 
....... ·-·"' ... ,,,. """ 

.. ,. 04101 u 
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[.1 S(X)P[ 

IM1 opn•41r dtscrlbu t .. bo<011 dllvtiOII 1001t•thl 41rttt11 n•oc•uu 

olt� t .. OOtrUIOII of t�f Otfutllllf ll&ttr CltliiiiP S,u .. IOo<$1 U 
4ttcrlbt4 '' Ol>tutlot 'roctdvrtt tll�·lSlS.OI c•uctO< Vtutl 

POrtiOIII, tliS..oPS·lSU.Ol CITC/Sf' 100rt10111 lftd tliS..oPS-lSlS.Ol lllrl1 

Otfutllot OoCS OOtUtiOIII. Sloct .,It of , .. fll•lohtrUht cootreh 

revulref '' �nt1119 'rououre •z•o..ors-uoe.oz tt_,,, liOt-IO.ll 

•111 rtllflo IU11ctb1t, 1�11 OftfiJlll IOOrttUl 0017 tllou c*trUIOftl 

��c� • .,, fr011 tht static coo01t1011, or ""''� to •- ••1 lotlutoet tht 

cootroh ""''• Wrt tpplltO dvrlot ltatlc cooOitiOftt. Tht bo<Oft dllvtloo 

IOOttotlel dlrtttiJ onocltttd •It� OoCS ooerttloo COftltltvtu tilt ICOOt 

of tkh •••17111. 

l·l Ollh U 



_, ftiiJ -rul-1, I� tltfnllf'l loilltr Cit� S111 .. 1e-cs1 oil I 

,...,.lte tilt UI>UIIItp to ,._, urtltulllt .. ttrhl or rUI...,.cllttl 

fto1 "ac.tor •tnt1 -..ttr Of' -.ttr '" tN '"'' trant.f•r Uft.t' I"WW 1:."'t 
fttl peol A. Ourlot uriJ dtfutll"9, t� � Snt" •Ill t. utlll:td •• 

lltt of ft41Cllt4 C.CS lOft ••<�"''"'· hc111t tor �trllloo e.•••t ta<lr 

ftfutll"f, tilt fl ... p.�t�l Ultf for dtfttll"t otltr clu- a-. 

lftdtl!t•ft•t of tllolt uuf for ''"' .,., lltt<l, ur n 1 1 ,  ooo ur 
'""''"'"'· Tilt c.cs ot1lln1 too clod� loco �"'"' fiOo �•�"•· CN 
for tilt •uctor Venti, a� a ltCoftd for � rat! Trao1ftr Ca .. I lrt'CI 
Oftd tilt SCoot rot I l'ool ISr.l. ho U!loot'llllt -· lfHP •II tJHI 

..... ..... ftdiU!td to .... ... 1_ of ... , .. !l.t •• • total of ' -··· 

flit too _, for tilt auctor Venti cit._ tralo a-. hstalltd •• •"• 
localtf •• t't fuel 1tora .. tit houtft of tte ructor •tntll lo tilt 
, ... "coo ,., ot tilt r .. 1 ,, .. ,,., ea .. • .  "'" rte�sr. loco tocl-• t��o 
too -• localtf I• tte dttt tftf or t't htl ''""''" CaN I aftd 1 .. too 
-· lo1tallt<1 lo tilt S,Oot Fttl l'ool ,  b<' - .... t UNCIIJ Cf 

200 fill tftd nclraolotu ZO fill to t�ttct tilt •- ootor ,,. ...... t. 

'IIIII '"'"'"""' all0011 oat�� •- to fll ttr zoo or teo '"'" ,,. t'le 

hac tor Venti lftd , .. , trauftr taoal /111oat '•' l'ool -Idiot oo 

•tte• - or t-o ,_, h -rut,., Tl!t "''"""' -attr clu .... 
proc.nl"' ""'" f,. tte static, lt .. l C'Cif'�l - of -ratloo h 
tte folloool"' liPtcts: 

I l l  ••actor tooh•t oottr Is clraoiUt<l """"" fllttrt Uf, If  

... uuar,, th"""' • tlflca!H C.CS l ao  t•CIIO,..rhl. CVT I "'  tori, 

0114• ., 



t�t CI<S uotll lotullotiOII ef lftt CI<S 1011 t•c•l•it locn It 

coooltltd. 

rU Afttr tiCS ft1tr&tf0ft, OfOCIU •lttr t;tlltlllly •til tl rttllf,.td 

dlrtctl7 to t�t •tlltl. Ao uetPtiOII to tftll IS tftt uu of tftt SDS 

1011 ••c•••ttrt. tltfttr for •url7 dtfutllot• PII•POttl or to ,..,., 
r.OI-clldtl 1101 ,_.,,d 07 , •• ewes 1011 .. , ••• ,. rnht. 

Ill All-� t�t U"'IIIOI POiftU uufdurl,;f UUIC C0041t1011t will 

tho bt uollobh durl•l CMCS ClltrttiOII, lt"'lll•t POiots ••" 1ho 

Otto lncorPOrottd loto , .. CO<S dtslt• ofltcft will unt u tftt 

prl .. rJ .,tiled of tiCS bo<OII """""' durl•l CI<S curul..,, lftt 

.. rlout ,..,It POI•U trt routtd to two t..,l, tiOYt boots wlllcft 

art locattd lo t .. fual "aodllo9 S.lldlft9. It It plaMtd tftat tftt 

borOII COActotratiOft of tftt lOft ucft1ogtr tfflutot lo lftt IV Cluoup 

s,u,. w i l l  bt COfttU•tlt -ltortd aod dltph7td n a loci I 

c011trol ''"''. 

U flit tolthl �tlltratiOft of borOII to tftt lttctor Vttttl I t  

5050 "": lftt '"'' lraotftr Cuoi/Speot futl root A It tlSO p,.e. 

Zl All tiCS ltohtloo Otrrltrt lillie� .,,. to phct dorlof tftt ttotlc. 

ltnl-cOfttrol � n dtftotd to OPtrltl"f proctdurt 

4110�-uoo.oz, "' aho .. I•UI••d dvrl"t dtfutll•t .. ur 

Ollto lA, 



llohlt tftt CICS prouu Urtu wi l l  tt urlfltd on a datlt outs. 

SO. of t�tlt b�trltr� "'' bt rt-td If rtQulrtd for CC>tratlonal 

rtUOIII, f,f., l int flul�lnt. 

ll Critical Itt •••IJUI of t�t dtfutl lnt caniUtrl In t�tlr uoratt 

'"'' �l•t bttn ptrfor"fd Utftrtnct n• IS7J7-Z-GOl-tiC, "TMI·Z 

TtcMical haluHion ltPOrt for Otfutllnt Ccnl lltrl"l. T�tu 

onoi7UI lndlcatt t�H on 1rr17 of canhttrl will tt l•btrltlcal In 

uoborattd •lltr. T�ul, di lution o; totl Pool A or t�t futl 

IUntfff Unll wU 1101 COIItldtttd IO bt I Uhlt COIIUtn lnd •U 

not lncludtd wltMn t�t ICOPt of t�h anoltsll. 

41 ftPIUI CC>trHIOIII NJ not rtQUirt tftt OIC1 to bt CCitrUint u' 
Ntl- CAPICitJ, l .t.,  bOt� f l lttrood lon tlC�IOff l-1 Ctllfttr 

dtdluttd OIC1 lon uc�••t• 1-1 or SM lon tocfttntt '-''· 

Additional vohlnt -ld bt cloud If onl7 1 POrtion of tftt DICS 

wtrt CCitrltlnf, for t�t purPQU Of tltiNtlnt tftt dllutiOII 

prolllbllltt. tMI anoltlll •n-d l�t OIC1 wu ce>trltlnl at 

N•l- uuc1t7: t�u1. t�t lorttll •-• or POttntlal dilution 

PAI�••t• was constftrtd. 

51 Tftt SIC Cftortlnt Mattr.Storttt Tau ISIC·f·ll 11 111-d to contain 

IIC1 trtdt 15050 ppooll wUtr U all tl .. l ""'" tM OIC1 I I  

Oftrttl••· vc-r-• I I  tQUipptd wll� Inti unsors ... left 

contln-slt lodlcttt t�t wUtr ltvtl aod tctuUt an alano ·�•• t�t 

Inti rttcftn ln C• uoo ttllonsl or capec1t7. 

,_, 071C• �· 



�rUIOft or t�t O.tutl l•t IIller CIUftUII SJUt• lolrOoiVcn aUitiOftal 

pQitfttlll dllutl"" pat�•&JI ""''� wtrt not prtltftt dorlot l�t UUIC, 

ltoti•COfttrol -o4t of olaot ooornl..,, T�t ••• pu� •• ,, toto t�t tuuor 

Vtntl art thr""'h lht l•tor••'' lodul•t Fhtvre CIIFI ohtc� rnu 011 
t�• too or the tud.,. vnul .  Sh uparate """, t.o., too '"'tl"" 

..... ... four retur• """· ..... th nr ••• ·�· _, platrora, 

StctiOft (.].1 ducrlbtl tht Drt¥tntloo or - diiUtiOft bJ lht hohtiOft 

or tht oroceu uru•. Too •tllodl or IIIC1 procenl•t are COftlldtrtd. 

Oftt •tllod uUI dtdiCUtd liiC1 C-t•U: tht ltcOftd •tllod Ultl IIIC1 

rlltntiOft to COftJ.,..ctiOft with 50S 1011 tacht"ft. StctiOft [.l.Z 41tcuntt 

•�• upa,l lltJ to dtltcl 1114 altlttlt • dllutiOA tnot dvrht CICS 

ooenttoo. 

l.l.l Dilution Pn¥totloo 

"'" uctloo ducrlbu tht prtytfttiOft or - dllltiOft: ''"'"""" " 

acMt•td ,, uu or barr len ""lch holttt tht CICS procen ure .. r-

othor fl•ld 1ourctt. Too -o4tt or CICS ooentloo art coolldtrtd: ""' 

ul•t oolr 4tdlntt4 CICS ,_..u, tht othtr "''"' tht IIIC1 1ft 
COIIj-tloo wit- tht 50S ''"'•· 

0111• '" 



'roc•n'"1 or tCS •Utr utt, ct::tutH ocs �·u 1 1  
,_ 1et-t1u117 I• "'"''' £-1. St•trtl oct..,thl 

�'"'' n -etc" !Jf'lterttt2 ••ttr cc.t' t• tPtf'C\dOJ(M '"� 
tilt D"'CtUI� UrtU ..... lo ... tltiU, t ••.• fla1• ll•u. 

rttcto< coolt•t bht<l tiM. fH4 ""'· tit# U"'l11'1 llou. 

Cloolllt MrTitt llOIUIOII �f tilt Oft>CtU lt•tta "-' tt.., 
loeotlfiU for uco cf , .... lotnfott colnU. 

Tht DOttotltl COIOU Of lot-..�tiOO of ""I!Ori!U .. 1� 1'1.:! 
t .. lr IUOCilltO llohtloo krrltr' Itt C<.,_ I �O  Ia Ttblt 

(,I. a.rrlttl to flhtloo tftrcv;'l t .. lt DOioU ..... btta 
c!lolto lo To\lt £.1 Mlt\1 00 rtlltbllltJ COOl l dtrUIOOl 

lUCh U dl .. u l t7 of dtllf'l oOd OHtUIOOOl tt��ul,.._.U 

luch u t<ctu '-11117 for DC�Itloo •trltlutloo. "--•tr. 

otlltr holttloo borrltu ""lctl "'" �rtblt rtiiUIIIt7 

coo,. bt llbltltuttd. As oottd lo "''' l. I .  t,..,. trt It 

krrhr COOPifVrttiOOI ,...lrt\1 to holttt tilt ('I 

proetulot 1-; '"'" coofl,....ttiOI'l ••• f....c •1111 • 
totol of ll .. _I "'"' ,,. t olr OHrtttd ••'"'· n. 
holttiOI' ••hn IOtotltlt\1 Ia Tt\lt (,1 ott ,_'""" Ia 

...... _,,. - .. ... ,. (,) of StctiOI' ( ••• 

"Cbo<lollcoo ,,. .. ..-....tlool". 
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1009, tnt folio-tnt 111..-;tlons .,,, .. �, to &d"tle<� to 

t�t 111-tlcns ldtntlfltd In �tttlons '·l &nd [.l: 

HI •�• fll tor •- or t�t owe �,ue• h 111-4 to De 
Olltr&tlnt continuouSly ''"" "'''"' flltor c�•nt• 

our 1nd durlnt systH oedlflcatlon or repelrs. 

C l l l  It •n •n-d t�•t t1001 w i l l  Do clrculattd 

contlnu&l l y  t�rout�
·

ont ion ••c�Uftr. lllltn t�t ton 

t•c�'"''" 1«1. Ul trt etlnt utll lttd, • eor-tor 

1·[·111 IIIIIch w i l l  -l tor tftt eGrOII COIICffttr&tiOII of 

tht •Utr lu•l•t tht ton uc�••ttrs .. , bt In 

lfrflct. 

I I I I I  Tilt eGr&ttd w&ttr tlush llntt &rt Ulfd only durlnt 

tlltorllon uch&nftr ch••t• our or ,,,,,. 
.. tntt•••ct to rtlvn ucutht r&dl&tlon l"th. 

"'' Optr&tiOII&IIy, • third w1ht •st bt cloud 011 t�t 

'""'I' lints to ..,ol4 •• trrontOUS '""'''· I• 

<alcuh:l•t tht 411utlon PtOelblllty thr� thtu 

Pith crtdlt wu thu ftH thh Nrrltr, It wn oot 
rt4<11rt4, llowtrtr, th1t Its pos1tl011 bt rtrlfltd on • 

dilly buh. 

[·I 0714• u 



lftt � •IS tlti .. Ud U l.O • 10'' Ur Jtlr; r.h 
prolll�lllt7 Is tl""lt tntlrtl7 Ovt to t�t .,,.,. 11�• ot 

OllutiOfl u OttlntO In t�t .. ,. reoort. T�t ·-.oture• 
dllutiOfl .... , pro1>nlllt7 •u utt .. tu to tt l.l • 10'' 

per rur. 

0114• u 
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I'Qtr,t!A\ uoa;!.&fJ'O POJ!O 81"cri 
� .. u .... Coolut II••• h•'t 
CICII.-T-1-. T-Il, T-ICI 

bat•• ... ttr ""�- I:Y F11ttrl 
CCIC-F-1, r�. F-1, F-41 

lout•• ""t" n.s�. DoC loa 
hc�uttn 
CCIC-'t-1, 1-ll 

s-•• , ..... I:Y Fllttn 
<OoC-r-1, r�. F-1, r-41 

sueh \ho, DoC ,_, 
COl<·'�• %11 

�It llot, DoC 1011 
(OCIII ... n Dltcllortt 
cooc:-�-1. ,_,, 
s.,.1t lloo, DoC !011 
hcllo""r ro.
COoC-'t-1, l·ll 

s. .. 1t lot""' \lot 

!W\ATI!:'O I.U�I£115 

tw:-YOU 
CIC·Wll, ¥071 

tw:•WlU, Wl&t 
�YIU 

tw:-'1051 
tw:-\'106, Ylll. Yllt 

Ylll, YUZ, Y)l) 

·OoC-�1-
CIC-\'01,., wna 
10oC-Y110l' 
tw:-�11 
01<-�A. �� 
lt>C-Y1UI' 

toc:-Y06l 
tw:-¥110 
lt>C·Y171, Y17tl' 

toc:-Y06S 
DIC-VllS 
ctw:-vn1. vne1• 

CF·Y1ZD 
CF-Y11&1 

• Vthtl o111c� trt ""t 011 u - c.,.rtlht bot trt _u, clott4. 



'"' •uriJ �tfut l l n)" ,�. su-·�·� Ot•l•tr•llnr s,stt� 

ISOSI .. , Ot u t l l lud In l i eu or t>t CIC:S 1"" •·c�··�· loco 

In •cc.,..dlnct •II� Ol:tratln� Procedure U!Sqs.J5ZS.04. 

sl ip urr,. 1! JO "'"' ll to tt Uktn fr011 t�t IIY 
fl l tr•tl"" locp •nd proc11ud lftrou9� tftt SOS In • Nnrtr 

sl•lltr to ur procenlnt "" ••ullfh 01. ,�. sos 

tlflueot t�•• """' lnlo tftt ou-•1 or lftt '"''" ''' 

... 1141•9 to rucror coohot Olttd •••k �-1-IAICI. A 

sloollfltd lCft..,tlc or IIY clunup usln� rnts proun h 

�- u "�"" [.z. ro c-••uu tor '"' ,._.1 or 

borlltd wlttr fr011 lftt ructor •tutl, re•ctor ,,.,, •tttr 

Is ftd fr011 •IIOifttr Olud !tnt Ct.� .• t l tfttr �-T-IC CAll 

l�routn IC)l.YtO tnd ""' of tnt .. ktup •u• .. htl 

ctntullt �v-tnl to .. tnt&ln & conuut tt .. l •• lftt 

ructor ""'!. 

Tft41 lllttvp p&U to !ftt IIY Is lnt �- u tn&t uud In llf 
proctulnt; tnus, !ftt ltohtlon btrrltr conf19Urttl""s 

lftoooo I� fUll 0.1 trl Sti l l  IPPfQPriUt. l'llt Itt- sldt 

of tilt 1rr ''octlslnt '"""telloes h" bttft ..,lfltd for 

Wit of sos wltn tn.. �. Tol l IIOCI!fl utl"" ,..,.,,., ••• 

tsolatl"" blrrltr contt"'""""s u s- In ''"' l.z. 

Tnt hol•tl"" ''"" ldtntl rttd In ''"" 0.1 tnd l.Z "' 

s-rlltd tlpftt·-rlully In TUft (,4 of Stctlon (,4, 

•c.,.,clusr.,.,s ••1 lte-•dttlons•. 
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CO.,IfuratiOIII trt hrttly lrt UN U •ltn !IF orcetulnJ: 

OOIJ l�t uht OllltnUIOII •-trl Cftlftft. lllott: ScM 
elnor OOtrltiOttal '"1"9" ... .,, bttft u�t. For te&tolt. 

FCC-YOOl •Ill k ooon ourlnt _ .. , orouu ••t •M It 

FCC-YOOJ h clotto. var.n sr-vus ono vz•• .. "' tt ctotto 

to tho 6odlt wain hotat1011 troo tnt Su•t Futl Coolln9 

syUte and tr._ l�t 11041tlcatloos kl•t .. ,. to svooort t�t 

rtCIS" Clttnuo oortiOII of I� � SJstt•. A nto •aht, 

Cli·V-11-U, nu '"n td�ti. flih waht -.u r-1• oo•• to 

allow m ttflutnt to tloo to tnt �-f-IA, II and IC 'lttO 

lints: Its talluro dots 110t lntluonct t�t �roo dllutl"" 

or�nt l l ty.l ffttrtfort, tilt tltl .. tt tor t•t dllutloo 

or�abll ltJ "''"' t� uriJ dtfuol l•t oroctulnt tc� .. It 

•attd 011 t�t watuo catcuhttd to Aootndh a tor IH 

orOCUIIOf and l�t lddltl011tl 11041tlcatlont for DICS 

()ftratloot. I� pr�obllltJ of "hal" and •ruoturo• 
dlhtloo '""" art s.z • 10" • ,,. • and 

s • to·• , ••• rotOtcthoty. 

(.J,I,J htl franttar canal/Spent Futl Pool IHCISFPI Cltanuo Srtlte 

Jilt FfCIS, Clta..., SJIIM It t•Otcttd to 111 ()ftrltlltf 

cootlo-tiJ ••cut ftrlltf fl ltor c•uto. rttln C�"tt or 
IJIIM 11041tlcattoolrtoalr. �-oll•t tor lloroo 
coouotrattoo •Ill " oerto...O "ftltJ on ��� tilt t l l ttr 

1� and too toc�a,... 1�. Oll•tloo of tftt fuel trontftr 

canal or t� IOt•t futl 11001 It not a ouclur llft ty 

conctrn tn ltttlt, •au4 oo t� rttultl of criticality 

,_,, 0111• �-



'01(-IIAL PAlM rc• 
� 1/!1!9UI(Q U�J!O Cl>"!"V f!C!I 
�to fCC-VOOl rro- UftAI dr&ht � rcc-vool ••« olt�ct ur 

Cl lll" t.ottl orcunt•1 -
rrc. ,_,.., 18Cht 
Cl" IIOUI 

fCC•VOOI 1•: 41 t�-.ct r;-...., 

oo.a SNS-�1 ,...,. Stnrlct lllttr s,n .. 
Grata tl/4"1 

SNS-VI - SNS-Vl 

0\>ta M-Vl riot� �·· 1)14"1 M-Y4 •114 ,..,� .... "''""ft• 
tiQft • ...,_h1UrUhtiJ 
c""trcllto t7 lt "'ur c"9t\hn 

01-V·IIC·)" NC-P-1 Olttll&rqt 01-�..-c-lU - NC-Vll 
Prt-lllttr hltt 01-�..-c-lU - �-V-fl. I 

ooc:: ... ,., ... - 01-V..-c-JU - OOC::-Vll6 
Q>ta OI-V·IIC·l6l It lura 1 1  .. ,,,. ,_,..1 1.,.. 

Ta"'' C�·T·IA, ·Ill 
01-V..-c-360 - �-VOSl 

Ofi"1U llot l e..tr .. l -) OI-V..-c•l60 - OI·Y·YA-l4S 

I1CS Clua-up .. alfolf ,_ !lot • cro:l�lt ,_« 
Ml,...lad ll lttr ... lfolf 1101 • cr•«'-'• ,_« 
,_ 

0\>tft OI·Y·lt•lU """' lllttr dlltlll ..... O-v..-c.J6! - 01-V-fl-6 

Suplt �. 01-V·IIC·l67 - 01-Y-SA-lU 

�-1 ,_ dlltllt .... 01-V·IIC·lU - NC-Vlt 

lliAIIOif CCMtctloo OI•V•IIC•lU - 01-Y..-c-lll 

01-V-IC-Ut ""'� c-. OI·V·ll·61 - IIOit CCftlltCtl"" 
MI-IU UODit tiO'tt be• 1101 1 crMI�It 1-lt 

(.14 



� 
Of·Y·II·HIZII 

01-Y·II-lOilll 

I'Oiltii�L '�I� r� 
yoeourro qouro 
Flus� COM. 

Flus� coo•. 

flt·l• to 101 

OI·Y·II·H •• I<Oit "'''tet le<� 
CJI-V-11-]6 - I'Oit CC<t•tetiC<I 

CJI-Y·II·ll - I<Oit ce<�rtetle<! 
CJI-V-11·10 •• I'Ou coortetle<� 

Tlt·l• not .,,, 

0WCS lttur• to HCJS" CJI·Y·II·SI •• OIC·YIOZ 

OWC.CI, Z, l lttur• DI<·Vll - 0WC.V6J 
OIC·Vll - OIC·Y1l 

Flus� ce<�•rctle<� CJI.v.,.JZ •• c�-v-,.71 

-ltor t� cscs-1-IA, 11 CJI.v.,r.u - CJI-Y·"·" 

rtvs� COM. for u-.,11., CJI.Y•SA•ZU •• 01-V·"'-1" 

-� and laCI'onlt s,u,. CJI•V•II•IOZ - 01-V-11-101 

SCS �st F i l ter CJI.V·"·IO - CJI.Y·"·IZ 

Cort floo6 h•k ""' 
a•• s-r• 
_, 
IIC Oral• Nulltr 
ICJ.IC·IA, I 

IQ..C.IA, I 

C1-vro1 - cr.vru 

ICll-Yl�l - ICL•VSlJ 

ICL-Ylln - ICll-YU 

!CL-VII - ICJ.VIO!A 
ICL-VC6 - ICI-VIOI. 
ICL-VC6 •• ICI-VUU 
ICL-YU - ICJ.YUCI 
1Cll·YC6 - ICJ.VZU 
ICL-YC6 - ICJ.'IJ76 

ICL·Yl6 - ICll·YIIA 
ICL-VC6 • •  ICL•VIII 
ICL-Yloto - ICL·YIIA 
ICL-Yioto - ICL•VIII 

011�· ... 



� 
CII-Y-11-U 
(CCIIItl•vUl 

POJU!I.Il 'ATN rC'I U•!OI.llfO l!OI!O 
"'�'"' ''"� Oroln 

CO'P!�SUJC� 

"'-V169 •• "'·VIZ 
"'·VIU •• "'·VIl 
"'-V169 •• "'-VU 
"'·VIU •• "'•Vll 
"'·VI69 •• "'·VIll 
sr-VZI4 - St-VIZIA 
sr-vzr• •• sr-vrzre 
sr-VZ14 •• Sr-VIZZ 
sr-vzu •• sr-vus 
s(-vzu •• sr-vuo 

ICIL•Vtl4 I·YUll llohlo Lot- ta•� fr(111 IOOL-VIUAI(l -- IOOL-VIIAICI 
M•�ouD ll•olt••� ICIL-VIf6.11Cl -- IOOL·VI9AICI 

ICIL·VU6AICI •• ICII.·YSll 

llolno ICII.·f·ll ,,,. 
"'""' ""' 
llohtt ICII.-r-11 ,,,. 
111- ""' 

IOOL·YI661 •• ICIL·Vlll 
IOOL-VU61 •• ICIL•Vl91 
ICII.-YtU ·-ICIL-VUS 
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l�us, cooruten or tnt fiC/SF, Clunuo Srttts 1 1  • '"":t'" 

01111 to t�t t•ltnt I�U It could tt lUOCIUtd •ltft 
diiUtiOII Of l�t �. T�trt lrt hO .. 1�1 DJ •"C� IMI 

could ocur; Oftt occurs t r  tftt fTC/SF' actt u • touret or 
vftdtrtlot'ltfCI •Utr, tht 1t(cM h UIOChttG •It" tPtt 

T�t POUtbl lltJ tftlt tM riC/SF, -ld act u to � 
dllut1011 tourct durlft9 cwCs proctnlnt It "01 COIIItdtrU 

Crtdl .. t .  l�t DIUI for l�h COIICIUtiOII trt: 

cu ��. c-•••d •ot- or t�• nc ••d Ht•t '"'' ooot A 

dllrl"' dtfutll"' eotrattoot •II I bt tboot 100,000 
ttiiOIIt; t�h oct- or ••ttt •Ill bt borattd to u 
ltut 4150 p�. A llrtt •-•t of wattt -ld Dt 

required to dllutt t�t rTC/S, to t COIIet•trattoo 

olllcft _,, npnunt • .. '"'"''"' ICS dtlutloo 

sourct lt.t., Otlutt011 or tftt fTCIS" to '0011 �.,.. 
_., '"•'" t.,. Udlttoo or o.tr zs.ooo t•lloos or 
Ofl*lttd Wlttr), 

Cit) lntl I• t�t hot trtMftr Cll'll tftd futl 0001 A h 

Cfttchd tiCft IMft tftd 

(-11 Ofltt �A 



tn.2 or tf'lot rrc, .. ��:Itt�• cOI!C'ef"•�: t�tt�u '' � .. 
1 sucttort PIOU btu,. htt••• cf tP>t d«ttt tt:)lttle'\ 

ttt .. t._ t"'t W Ud fTC Clt&ll..O t1\U1td -.u et:vr t!l 
Ol lott tl"t .V. 

Tlot otl!4r •"""''" ""'<• ccvld ht-:xtoct dll•t•� .. :., t: 

t•t !Ia h tnro.;ll t,. fTC/Sfr ChaftVO s,u .. 1101�. '"1-t 

C-tMI h t ... IOUIOIIItj t'\Oi ,..llorUU flliG ��� t•tt• 
''' HCJS, Clu.,... Snt" o•o••t. tt Ghf'ttG lnto t"t _., 
Clu�o s,n .. plpl"t t•d fie- lnto tnt rtoctw nntl. 

Tbls ,.., J�9t0 oot � 114 a crtd"'' S<t .. rlo f� "'"''"' 
,,. IC$ a.uo oo tile follool•t cooslOtrotiCft\: 

en oeu ... b.atrltt hohtloo uhts "'"'"" t ... .v 
Jroctls 1- aod tilt HCJSrl' '"'CCtll 10(9. Tlotst 

holaUOO< b.atrltn •111 tt ''"" .-. 

••lnhtratht c:ont1'0l and etrlfltO to tt tentctl, 

110\l tl-o on a al l7 "''"· 

u n l!hlot -•• cc:twr "'"'"" t-. 200 � a:10 � erecen 

flow aod l't flht1011 hfleoo lato tilt rTCI11' leee; 

tMs ehlot _., alalaln t-. Ollotlon rate '"• t1 

,.,. 0111• u 



. ,-- . . ; .- -- .... . " .  

ot•tr Catft<���l1\ t l  no: v�tr ��ttt�lltt.atht ::"tr,.�.  
l�C" v•ht"� a,u et I n  �hct to CCI'Iduet tl"t 

OOtrattOtt. ff\�o�l. ad�ltlotlll t:arrltrt: tutdtt tP".ou 
t.�Std ro uoaratt t,.t tv 1.11:1 lfC/SJ' cl tat�uet 1ooc1 art 

IJ111UIIt to Pll<t 10� 

I hi A dllutiOfl Into lftt ICS froo tftt HC/S" lnttrfiCt 

-ld tt dtlttltd Dt DorOfl Ullllftft9 01' U • lt"l 

tocruu Dt 11'1 '"'I tnur-•totiOfl. 

11o crtdlblt luctor \t11tl dllutiOft tctnarlo auocllttd 

ulth lftt 1fC/S, hU Dtto ldtotlfltd. lftt 1f( aod S, Oftd 

not lit holattd froo • dllutiOfl thto lftt crltlulltt· 

•••ltSII or uohttrl I• 110t>oratrd •Uor. lht ••"" 

ttoolrod to holatt t•• '!CIS" clunup loop froo lftt 11'1 
clu'"" loop "'" locludtd to t•• o .. ratt llolatiOfl tc•

for lftt 11'1 cl tlftup loop flu lablt [.)1. fhu1, no furthor 

OCtlOOI Itt Oftdtd to prt¥t•t dllutlOft of Itt futl lr&Oiftr 

UOfl 0t IP'"t fOfl POOl A. 

[.J9 



.�:  .., .. ; . .. . ... 

AI diHUIItd In StttiOII 4,4,5,], thtrt lrt lntrtl .. tiiOdl to 

dtltct • dllutiOft t•t•t: •ltltltiOft rtQulru ttr•l••tlon or tht 

dlluttoo t"nt prior to �l lut iOft of t�t IICS to llSO ��. An 
•••t71h ��� bttn ptrfor•d to dtttr•tnt •Me� controh t�lt art 

1ulhblt for dtUCtln9 1 dl luttoo In lht llltlc coodltlooo '" 

tppllclblt durlnt ewes Ol'trltiOft. Olltutlon of lht ONCS In UCh of 

lht too oocftl wU COftlldtttd. ()ptrUIOft with dUICUtd OIOCS 

C-tnll wu COIIIIdtrtd In StctlOft (:l.Z.I;  ooc!lfltd OICS 

OPI<UIOft •Mch Ultl I sl lpllrtaa throu9h SOS •�Itt .. l.ln9 up fr011t 

• rueter coohnt ""d Unl. h ducrlbtd In Soctlon (.l.Z.Z. 

l.l.Z.I Dtttetloo of 1 �ttnttol OllutiOII htnl Ourlnt OoorotiOII or 

Ullnt DtdiCIItd OICS c-tnll 

� .. 1 optrltiOII or ��· ewes ruul ll In cl rcuhtiOII or IICS 

•tltr froe l�t ..., throuth 1 cloud loop and rtturn Into lht 

...,, T�ttt art 110 lltnlrtunt holdup pelnts 110< Is flow 

bthnclot �tlwttn dlfftrtnt fttd and -'ttd sourcu 

rtQolrtd. Thus, ewes opttiiiOI)I rtPrtUnll on uunthlly 

llttlt statt opttttiOII tod Inti tnur-ntltiOII orowldtl 

an trttclht •••• fM dtttetlnt 1 borOII dlhtlon tvtnt. 

l·ZO Ollh �� 



durin� C� :eorUIOII. ltwtl lnstr�>�nt •C·li·IOCA Ultl 
UDI ,,.,. t�t Ctcty Hut ••-•I Systt• droo l int off of 

tflt UtUt Qtrtrator ·s· flet ltt Alft: '\ rt£' '" t"t cOI'Itrol 

,.,.,_, ltul lnstr-nts IC-lT-10! a•a •C-liS-10) a•t 

b<ltbltr tr.:t lnstr-•ts scoellts tJ t�• .... ""''"� t•t• 

•�lc� uus UOI In t•t IIF. l"tl lnltr-nt :IC-ll-lo)l 

pro•l4tt ltftl lnSICUIOII locallJ ans In t�t COIItrol ro.-: 

IIC·liS·IOJ It lnttrlocltd •It� OOC:S oeorUICft. lnstr-nt 

IIC·liS·IOl w1 1 1 alar• and trio i�t CNa e""'l u a lew 

ltwtl rua1n9 or U lnchtt Ctl Jll'J"I ana w i l l  alar• u a 

Mth ltwt l or 69 lnthn Col lll't"l: tht ala"" art 

annunchlt' toth loc&IIJ ua In t�t control rocoo. lht ICS 
lt•tl h chtcltd hourlt and ncorCtd 011 tht ·sutlOft 0&11J 

lot Shttt". •• • b&c&up to t�t COfttrol •ocoo l"'ltUIOft an' 

lht OOC:S loctl oantl lndlcttloo, tht ICS h•tl can tt <tid 
011 • lor too .,,., , IC·li·IOIA. locuoo u •�• :az· 
tlt•UIOft of tht rut I Hanoi lnt lulldln9 or on • tl90'1 tutt 

locattd ovtsldt tht 0-rlnt In t�t •••ctor lvlldl•t· Slntt 

-1 oeeratton or tht OOC:S h a clottd '''"•· a lt•tl 

1hr• will occur oniJ dut to tht unplan-.o U41 tlon or lon 

Of WitH d .. to 1ft lb-.. 1 CCI'Idltlon. loth U I OtlutiOft 

...... '"" fttd and blttd ''" or oroctnl•t will bt 

perro,...d t•ctot to ... , &djtltetntt In toron coou•trotlcn 

or to .. ltuo lnuntory lost br •·•�••lion or dtf .. l lnq 

OOtrltlont. l  

(-ll OIUo " 



fiiiCiftltcrtn; .t11 tt \.--""Afftttt: :, ncs � .. J.:1:11\. !"'t •f>!' 

TtCt'tlC.I �t'9Ctf1Utl:tt UI!Cit I s  Vtt! t.: et-•:fo'Nrt. t� 

t:IOr'orl COf"CtJ.ttrdiCft or<t tiC:" u-.tl!ll :.&)\. lit�'\ ftO 
ld41tfCf'!al 1UC11t�; -:\aT� t. r�::".l1rt� fr:;, �I C:tUtl:llf'l. 

tt h nottG tt"-·U 1 G-&11J � UJIII;I t  •'11 � ·u,,, ... \ I t  

CQ-tnti,.J t�'�t C<S f l 1 ttr 10C"C 1"'�;1 0'\C t  t•trJ twht tc.·1 .. , 

.ttt h  «:�nth� t"'- IQft ttCf\a"�;t loc:c. 

'�"• e.-ct:nttltJ of hUuri to �tttct • aU�tl:t��� '"''""t l t  

tttt,..,,., '' I • to· • � r  cttN•d. � t-ntt 'Cf' t\h 

ttttNtt ._,., ;�•e.' '" t� �dh•; •�1J1h for '•"r.�""t 
tO tt111Ct A OlhtiCft GllfiOt lUtiC C-1!1.,.\ Cl .. 
S.CtiM t.A.S.ll. Tilt -..)Of UHCU c! � �orA!Ieoo 

..,,,_ lu\11!7 au or t�t llc>lfNII"'' .,,, .. ,, art: 

I) Pte<tltl•t •It- CftiJ Ot<ICltt<l � t_..U 
nnltt '" • "•'• tttlrc•lUICft cf Ia ..-ur. ,,..,... 
h 110 ,.,...._, cNuctnhtlc ""''� -•e .. ,, • 
dllotiCIII lftflO. <t.t •• dl !ftrtot '"d a•a '''" 

tourctt, l"toaattt ltnt COI'tro1 1tr) .. 

til Tlltrt It u"'oo••t &Od dlnnt tntl ,.,.,._otnt.,. 

... ,,_ ,, ftld '" , ... (�ltfOl fOCII; �, .... 
l•n�•tatloo ..,,,_ u• " ttU ICKall, '' ah� 

···"·''' ••d 



ctots I'IOt t•Ctt!f ttt rate ldt,ttfttd for ot•tr :rcuu 
COO>dltiG'II. l�t .,,,ltu=t of tfth dtlutiOft rut 1 1 • 

f""ctiOft of tftt dtlutiOft JOUrct Ct.9., tilt 

II•IUIIOftt. ,.....1•9 caoao t t t c t u t  ••d 1101 of '" 
rttt tl .. left IICS •tttr h c t rcuhlt#. 

lftt pr�aot It 11 of •t t19UI•9 • dtluiiOft tn•t •U 

utt .. ttd u l r 10'' ur �-•cl for • •1uk• Ci IS 9�1 

11� cltlut!Oft, outcl "" t�t toltylfl pttror.,cl '" 
StctiOft t.t.S.l. UPif prCOtOt lllt or t •ruDtutt• twt•t 

oc:currl�tt •n tStiNttd n so to- u "CCt to rtQ\IIrt 

,,.,,,, •lllt•ll"t tc!IOftl. -. .... (Oftllllt•t •lift 

Stc!IOft t.4.S.l. tftt p�Uitlty or optrator fallon to 

81tltttt IUCft lft fflftt •u tll-d to Of 0. I por d-odl. 

lftt rtlt .. ftl UDtCII of tftll f111 .. tt trt tftt II .. tt l-d 

for tPif rtqulrtd OPtrttor tct!Oft tlld tftt lntt of roqulrtd 

oclla-1. ltcault tftt pottlllltl fl luttOft rtlt II ,_.,,,., 

to tlltl ,...,1.,.111 COftllcltrtd for lftt lUIIe cut, tftt tt., 

tll-cl for tc!IOft prior l,) rttcM"t 1150 """ 1 1  aho 

c-ar•U• to tPif 11tttc cOftclltiOft, "" '""''"" octiOft 

-�� Of to to,.l•ttt OI<S OPtr&tiOft tftcl tah acldlltootl 

tctla-s to lclt•tlft tilt cltlutloo JOUrct af\4 holtlt lilt 

Ia. ft,.lottiOft of OI<S flow toto tftt .., clut to tow l>orOft 
COftCtotrattOft llu Mlft P"OCtcltrtllltd lut oporatl•t 

••octclwt CZI�)SlS.OU t•cl h tCCQ8PI h�tcl ,, to 

oc:orator stntooof at lilt local COfttrol ''"''; tddltlootl 

0114• .. 



cc:trHor .cttO"s Pt11t tttl" e;ro<teur,tltt� I" '::rcorhtt 

tllf<OtnCt O<OCHuttl Ct.9 •• tllf<qtnct O<OCUurt 

•z1o-t.V-noo.o11. 

CoQinln� t•t dtUCt iCII fll lu•t .-� altl91tl.., hl lutt 

P<CbUI I I t l u  yltldl I p<cblb l l l t t  or hl lurt to dttttt 1•d 

•l tltltt • dllutiCII tnnt or 1 • 10"' ur etN•d for 

"lu'" tJIJf dllutiCIII 10.1 ptr dt .. •d for "<uUutt• 

dllutiCII rlltll. (Gr)ln1n9 thiS p<ol .. blllty •ltft tbt 

dllutiCII O<cbUI IItt U dtltr•lntd In StctiCII [ . 1 . 1 . 1  

yltlds • tot•l o•ob•�lllty o r  dllutl•q tbt • cs  t o  4150 o� 

of 1 . 1  • to·• ptr yur. Tllus. tht o•Obablllt�  or IICS 

dllutiCII d"'"' C�tratiCII or tht dtdiCUU DMCS ltV Clunuo 

Systt• IS CCIISidtrtd ntqllqlblt. 

Tht •••ltlll In tnh stctiCII t� crtdl t ..,,, fc• tnt 

lfllllblt lt"l hstr-otUICII. It l .... ld U IIOitd thlt I 
CCIItlnUOUI bOrCII U<OIInq U01bll l t7 .. 1 U nll hblt by 

tlthtr 1 ber-ttr Sltulltd In lht Ttoocury Nuclur 

S1011ll•q Systt• IIIISSI, or • beronoootltr pllontd to bt 

Instil ltd In tnt 10'1 t•c•••9t 110'11011 or tnt IIV clunuo 

StU". Tnt rtl hbl l lty or thnt bor-ttrl •u 114t bun 

ntl .. ttd. � • .,, tl•t• ldtq.att sto<tuo tutlnq 1nd 

ullbrttiCII •t•lnst 9r1b U"'lltl, It h ••ucltd tnat • 

ber-ttr •Ill prooUt an 1Uitl0111l tHtttht dtttetiCII 

uoabl llty •Mch h coa��ar�blt to .. nual ber.., uool lnt 

Cut StctiCII (.1.Z.ZI. Thul, a ber-ltr .. , lubltltult 

for tn t•lt"dtd out19t of 1,.,, lnur-•UtiCII. 

!·lf 



t l : 

CtriJ In tot Gtf•tll•t process, tot too t•c•••t• 1- of 

tot OMCS .. , ftOt lit ... llablt f<>< •uctor Vuut 

proctnlnt. fO< tMs rtuoo, u &ltoroatt procnSint 

•11104 ou bun dtuloctd. Tills •tiled talu • sl lntru• 

fr .. too filter train of tot OMCS, procnus I t  tor01>9o 

�. and rttYfftl It tO a btttd u.-; SIOUI UOtOUI .. lt•O to 

tot lV Is fr .. tftOthor bl;,, tin' thr01>9o tOt M'l l ion. 

Tilts .,.,.tloo h nur1, IOtntlcal to tot 11r procnslnt 

capa" IIIJ fturlbtd In �p"ndh 0. "-J<>< coaractoriHics 

of tho procns ora: 

u .. act<>< coolant s,sue •ator Is btlot roclrc•lattd 

throuto ptrtlculatt fll ttrs at a flo- rUt of lOOI� 
,,.; floo to tot lon t•chlott 1- • I l l  lit ,,. .. fr .. 

tOt fl ltratlon 1- at a rtlt of i )0 ,,., lnttud of 

dlroctlr f,.. th .v. 

ll Tilt "''""'' for ••t-Ile 1•••1 control In too 11r 
utsts "''"' Mh,. f,.. tOt rtttt<>< coolant blttd 

U"'s ISIIS tffllfot Is rttlfntd to lh ""' U•,SI. 
TIIUI, thtrt It tho POUl"liiJ Of a.atUot l dll1t100 

lnf1001 lo a ..... r sl•llar to IJr .,.,.lion: •• 

(·IS 



tt -"''" ••ttr h rt'aC'\fC e, t•• tCf' t•:"•�;t toe= 
could occur. llllh oottntlal Nl�l"i tfttct cc..l: 

Alto occ .. r '' u �rater Nfi'Nllf t.&lt"CU fHd •� 
blttd ,..,. tilt dlfrtro•t bltH u•"·' 

ll "" ..,,� Glhtloo IOUrttl cr drhlot rcrctl ""' 

ldtntlrltd ror thll -. er -ntlcn. lllu1. t�• 

;otootlal tllotloo ratu 1" tilt ,_ u ti'Oit 

11\liJlH In tilt Nl� rtOiirt .  

On t  cttiOII t o  t_.nlltt ror t .. I>Ottotlal lnUilltJ to 

tttttt a I S  "" ""l>Orlht 11\jtctlon ntt •It� lt.-1 

lnlt'-nlttl"" h to hltltott 1 borao ,. .. ll•t ff1>11'"· 

Such I u .. ll•t Pf1>1Jtll coulf � ltt-lltlltt '' ta�lnt 

...... ,_, .. •lth ,.rrlcl ... t '"CiftAtJ to dtttct . 

dllotllll' ttroro lilt •tutl "ac11t1 tilt Tttholul 

Sltttrlutlon llolt ot I)SO -· n.. rrt41otnt7 or tilt 
1 .... 11"1 t�ru -ld ury IC�I .. tO t ... Prottll ric

rUt, ""''' dtttrwl•u tilt .. ,1_ lorloo tNt tool• to 

MOd"' ,_ tilt ''"' lftdluttcn. Tilt rollc:-1"' t•blt 

•-'"' u .. u .. '""'"'I" u • '-""" or tr-ectu rico 

fltt. Tilt 111-tiOOI Oltd lo .. ftlctl"f t ... tUit '" tilt 

1- U tiiOit 11 .. lo ._.., .. Stttllll' 0.1.). 
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lht tltl .. ttd prOOUIIItlfl of follurt to dtUCI '"' 

eltltllf • dll�tloo '""' .,,. DUtd oo !Pt '"''''" 

ptrf-d h Stctloo 4.5.). The prOOID I I I IJ of u 
trroo-s friD u .. lt •U .tlti�IU U 0.01; l�t 

prOOtDilTIJ of �tr&IO<" trror lo rupordl•f to 1 'lu�· 
IJPt of dl lvtloo •u utl .. ttd u Z • 10''. eo.tolof 

lhtst prOOUIIItlll yltlds 10 tlll .. lt of I .z • to·• Ptr 

d_,. for falhrt to dtltct &lid •lllt•t• • lut typt 

dlluttoo. lo t�t rupturt cut, • Mt�tr ortratOf' trror 

tilt of 0 . 1  •u utltotd dvt to tht sho<tfr II• for 

-•&tor 1ct1oo; t�lt rttultt lo a proDIDI lily of follurt 

to Nttet ••d ettt'utt or 1.01 • 1o·• per ,, ..... 

CoeDhlot lllf ltak ••d "'""'' proocbllllltt •It� t�t 

t�lfclloo llld •llltttloo prOOUI I I tltl yl tlds • tottl 

prOO&DIIIt1 or JCS dllutloo to 1)50 ppo durlot MS 

proutsl"f wttft sos too t1Cftlft9t: tftiJ prOO&DIIIIy ull .. tt 

11 1.1 r to·• ,., ,..,, 
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bor�ur. �"c" •" tns!ru-.ttt I t  c�o�rrtfttl1 l"uallt� In 

t�t dl sc�trtt or '"' ltV uoah ,..., •• Vt r� ,,stu. 

IMt l>of"'-ltr tnol,ut I UOGit drhft (r� t�t COrt 

rttiOft Of" tf'tt fMVIUI Ottwttrt lPit '",." 'ftUtl will •ftct tf'lf 

t�ttNI thltld. It �rO'IIdtt 1 loul ru�t or bor011 

COIIUOtrttlOII lftd I CQIIIrol r- Ill"' If t�t bor011 

COIIUOtrttiOII drcos etlo.o 4950 011'1· (lt�tr tftt l'"S 

bo<"'-ltt or tht rttultr suoll•t oro,ra• oroYidu tht 

uoall II t, to dtttet 1 bo;., dllutloo I• t�t lett•ct or 

lutl lftdiUIIOII. IllS t�tclttc ttlhblllty dill •n 
•••titbit tor rass bor,_ur. Tht hllurt 1004t or 

cooetro •llh tht bor.,.,_ttr Is 0111 lo �lch l�t 

bo<"'-ltr lodlctttt •• acuotallt uoalt rttult but •• 

ftet 1 dllutiOft It occurrl•t: t�h ftllurt ..,It lito h 
ftOII•dtttetnh oorNIIy lor tlu & Noull uooll•t oro,r•• 

_., "'" btto lottl luttd to CCIIIIIt•utt for tht hllurtl. 

It h Judttd t�lt tht bor-ttt, OIIU Cfttcktd lftd 

Ul lbrtttd, -If ftnt II lttU I rtll1llllt, C-trUlt to 

lhll ultd for tht ..... , suoll•t· 

Motlltr .,,., to dtttet 1 dllutl011 Is to cooduct •• houtlr 

Nil b&llft(f to -liM' '"'"'" lo tht IMtotorr or tht IICS 
lftd ""' Uo&t, Tftt prtchleo� or tht t•llll•t 
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t�t Ulllt7 to Ultrlllrt voh"" <h••;n to •IUin 

)CO t•llons. llo tlll .. tt ot tho nlhblllt7 ot tftls 
'ttr<t10ft .. l"of •U .. ,, thtft tho rtllt"IIIJ ot t�t 

bofon uooll•t .. t"ofs. 

Oil•• U 



TMt ltctiOft ,_.,'"' t•• corchniCI'Is IA4 ..-.c:o-t.,C1Atl01'1t ct t""• 

au1JI11 of tilt CICS llorooo d11ot1ooo oottotlal. no.. '"'''"''""' ...::o: 

�r•t" ,,.. t�ttft't .. t VPO" t'M IUUIIOtlatlt VtM IB t!lot l•alJth If': 
tool-•utl<>" of '"' '"'"'" .._, __ ,,..,,. 

[.4.1 Coftc1u1100I 

Cll "'• p�n11111 of 11'1 d1l�t1oo'to &lSO �;.. .,.,,., DoCS 

troctu1•t n1•t ""1' dtd1cattd eo<s ,_......" ... , 

t\t1 .. ttd U 1.) o 10'1 Ptr roar. ""''� Clft � C'OIIIldtrtd 

o .. lltiUt. n.u1, eotrttloo of tilt CICS •It� dtd1Uttd 

C-1\ PttUftU a •1al .. 1 �� ICCtttU1 t  r11,, 

U I n. '�"II IJ of 11'1 d1 htloo to 4110 to- dur1"' tKS 
proct111"t "''"' tilt 1DS for loa '''"• ... , tU1 .. ttd u 

1 . 1  • 1o·• .,., roar .,,,� cu 1lt cc•t10trH ... "'"''· 
""''· OPtrttiOOI of tilt CICS 1o coaJ-tloa •It� '"' 1DS 
''"'"'' • •••• .. 1 aod occott•••• '"'· 

Ul Dl11t1001 of tilt ttactor ftUt1 "" to a flht1oo auoctuu 

•ltto tilt rtt/SI, Cltt- SJI\ft •u oot CC!IOII .. rtl trt .. Ut. 



UUII IIt7 d•rlot c:trotiCII or t•t CIICS •l!ft dUIUt., 

c-••ts. Et tfttr "' oo-llot IIO<OOCO>tltr or • .... ,, 

IU9llfl9 pro,r .. prOYtdu •�•oout dtUcttoo cun11117 

durt•t � OPtrUtoo to cooJv•clloo •In '" �. 

I l l  TN IJOitlloo Urrltrs ldtotltltd to rntt (,J '"'"''d tt 

pltud oo • ZC "'"'' Cfttc�fht (o •trtf7 prooer pest t1oot•1 

durlo9 OPtrUIOII of lftt dtdiUhd c-t•t CI<S. 
l�rUioo&l dlfflcultlts or AUlA coour•s .. , prtclvdt 

"'' use or t.f't ttcc.el'tdtd r»trtttt: t" tuc" hUtnett, .,_ 
tqwiY&Itftl l&rrltr .. , It Ultdl. 

Ul �· IN dt,Uitd c�tot � 1711" II '""'-· lftt 

IV _,It It hoiUtl frfltll t�t UIOCI Ittd � COMtelloos. 

Tills u• It &eCfiiiiPI I tftH 17 cootlovtf ut or tftt holttloo 

lltt prowiHd lo folio C.l dutlf19 '""'-· If tho 

POtltiOII of lftt Yflns lo hilt (,J will oot It ftrtfl&d 

•• IN 01<1 ts tftvtd<MI. tltttoUIYI llol&tloo l&rrltts 

•st IN '''"' 011 IN u - cftttUist '" Stctloo 7.1 or 

...,,tl"t proco-vrt &li�JlOO.Ol. Aft lltttottlft 

holatloo l i s t  Is ,,.,.,,.,, It IN OfOd of Ptc-•fllloo 1. 

(.Jf 011&. .. 



Ill '"' tlohtlon btrrltr� l�tntlflt� '" '•�It [.• t'>ooi G  ct 

phctd 011 t Zf !lour c•tcliiU to vtrlfy pro�tr POIItlcnln; 

dorln9 CPtr.tlon Cf t•t OliCS In CCftjonctiOII •It• t•t SOS. 

ISobltltutt b&rrltrs uy �• utd If eetr.tlontl 

dlfflcultlu or A�U conctrnl ottclodt t�t ult of t�t 

rtCOIIIIOndtd Clrrhrl, 

If) Nlttn t•t OIC:S syltte I S  Ultd In <onJonctlon •It• t•t SOS 

tyltt•. ltol&tlon froe """ ou•s nsocltttd •It• tMs 

oeor.tlonll "'"'" euu � In pltet durin; s•ut40Vft. '"" 

un bt &ccoeol ""'d cy contlnotd ult of t•• lsolulon 

c•tck l l s t  prooldtd In l&blt £.& dorlft9 s•utdOwn. 

Alttrnlthtly. '"' &lttrnllt s•ut- l i s t  l�tntlfhG btlcw 

eust bt Pl&Ud In procodurt fZlO.oi'S·lZOO.OZ. 

AlttrniJIY! $•ut- Lilt 
I(Quh&ltnl YllYtS .. , bl ustd If OPtrltiCIIIl COIIIIdtrltiOIIS 
or A�U conctrns prtcludt Ult of '"' rtcOMOndod ••hnl 

'A' " l tor ruin Suction 
• •• r l l ttr '"'" Suction 
'A' rllttr lr&ln Otsc•lr9! 
'I' rl l ttr ruin Disc""'' 
SI"JJII ••turn Lint 
IIY lon hc•••9• Olsc""'' 

CQoblt Ylht !toh!IO'! 

OMC·YZIU, OIIC·Yt4 
OIIC·ZUI, OMC·Yfl 
OIIC·liSA, OMC·I6A 
OIIC·liSI, OMC·lll 
OIIC·YII6, Ct·YUSI 
OMC·YIIl. 1001.-VIOU 

Ollto U 



lSI Curto; oweS �rOCtl\lr1 •It� CtGICltt3 � C-t•tl • 
••••• ,.,tru••tltiCft 'IIO<Ild tt utii iZtd u tht orl .. ry 
.. thOd or dtttct1•9 • borCft dllutiCft •••••• O..rln; owes 

OOtUtiCft lft CCft)UftCtiCft olth l"t SOS • •  boron U"'lllft9 

oro;ru 'IICUld tt utlllltd n tot crl,..ry "'hOd or 

dtttctln; • dllutiCft: tlthtr •• en-lint bor-ur or t�t 

.. nual uoellnq pro;ru outllntd In Stctlon [.J.l.Z -ld 

urn thh curpeu. 

l-U Olltt ·-



ll!U E.l 

8A�•rr• ll\L\!i.!� Cl'n C£:11CAI£D t'lo::<> U51£!! 

'roctutnt •HI\ Ct�tuttd � c:�nts '' �t�1hf'lt.! """' ce-t"tth•� 
D-f-1•11 tliS-0'5·lU5 01. lilt ••hn <MtlflM to IM< UDlt :ro•let 
hohtiOf\ of tl\t DIC'S fie- pn". ntu'• tt ts r..ccc=-!f·ct..: t""U t-.. 't&htt h 
Ul< tnlt bt ohu� Cft • :• """-' chttU l<t tor �''''"" \trlttutl..,. Tl't 
cttctlht .. , bt ohttd h orccthft tllS-O'S-lUS.Ol er lft Stell.., 1.] of 
:ro.t,.,rt CZl�S·lZOO.C>Z • • ,,, .. ,, Plaot �rltl"'l 1rott�n • 

Cf-VllCI 

Cf·VIZII 
OM-VIII 
OMC-VOU 
OMC·VOlU 
OMC·VOlll 
OMC·VOl9' 
OMC·VOlU 
OMC-VOOU 
OMC-VOOII 
OMC·VOCH 
OMC-VOO:S 
OMC·VOSI 

(.]4 

t'IC-W62 
IIOC:·\1Ml 
t'IC-\'065 
t'IC·\'Oll 
t'IC-Vl06 
C..:·Yl75 
IIW::-Vl� 
t'O<·Ylll 
IIOC:·Vlll 
t'IC·Ylll 
IIOC:-Vl!Z 
IIOC:·Yl.ll 



U!l£ [.J 
�(!_liS! I� [��Lt 0£1V£WiC Pqo((��!I!G TN�� 

hriJ dtf••""' proctulo, 11 occo-ollltlf' •tl l ltl•l �S In occordonct with 
Cotratlnt 'roct�•rt CIIS-OPS·JSZS.�. ,roct1urt CZIS��·lSZS.CIC II 
ttructwn4 SYCit tftU •II uhu rtQlolltt� for tsohtiOI"f durlt�� ,,, 14'tti.Ntr ''' 
�loctd "" cftteU I U I  �� prrledlc nrlflutlllft. fftut. t�t lollcwlnq walwu 
"' '"�'u't-'1 to tt phcd Ott • Cl'lteUht In •djltl011 to tP'IO'It '" 
ltOit c.c.J of tft l l rt�t. fftt Ylhtl IIIII� fttrt llolatt lht 01<� 
fil tration 1- ond Itt """ path '"'""'" So<;. Cit 1-ld Ct oottd tftat If 
""II 1�1 DI<S l l l tratiOI'I loop ..... �trlttd. l lolltiOI'I of l�t � IJIU• froe 
t•• fllttr 1- could 01 ccftltwod •lth 01111 tht cl o1•ro or ICC·'IOOZ and Itt 
ttc)ttl of lftt UIOCIIIU �tt. -•tr. I t II fiPt<ltd that tfth wi l l not Ct 
t frt:�•,tftt oc:currt�et. ftl.s, Uth ootton '-11 not t•pllcltl7 Clrtlffttld In trth 
-P�t·dh.l 

u..v• JJA • 
U..'lllll ' 
CA·YIJS ' 
CA-VISC • 
0.·'·1 • Otr 
CA·'·l ' ()H 
CT·VI111 
CI-'IIU 
tw•V·IA·lC 
C�-Y-It-36 
tw-Y·U·ll 
tw-Y-11-CO 
tw·Y·U·SI 
tw-Y·U-61 
C�·Y·U-101 
tw-Y·U-101 
C�·Y·IL·I 
tw·Y·IL·6 
CJI·V-PI ·61 
CJI.v.,.u 
CJI·Y·Pf·U 
01-V-PI-10 
CJI·Y-Pf-11 
OI·Y-P1·1l 
01-V-"'-196 
01-V-�)60 
CN-Y-�161 
tw·Y·IC·JU 
01-Y-IC-JIC 
tw-Y·�·ZSI 

01-Y·�·-11 
tw-V-VA-lCS 
11!4-V117 
0"-VII 
010-vn 
010-VZZJ 
OloC·Yll 
CI<C·Y)IA 
OloC•V)al 
OI<C·Vl9A 
OI<C-Y191 
01<-VCIA 
Ot<-VCII 
Ct<-YCZA 
01<-VCZI 
Ot<·Y6) 
Ct<·Yil 
li<-VIOZ 
t!C-VZ)6 
ICC.VOOI 
ICC-VOOJ 
IP"""I DIICOII .. <Itdl 
51-VIllA 
Sf-VIlli 
Sf-VIZS 
Sf·Vl60 
�-YOU 
s�-vt 
S�Vtl 
S�·VIl9 

SIIS·Y4 
SIIS-V6 
5115-YJ 
�L-VIIA • 
�l·YIIC • 
�L-VZIA • 
�l·Y11C • 
hCL·YZ9A • 
�l·VZ9C ' 
1<01.-VII 
1001.-VCZ 
�l-V46 
IOOI.·V6SI ' 
1401.-VJa. • 

1001.-VJOI • 
1001.-Y7ZA ' 
IOOI.·V1ZI • 
1001.-VICI9A • 

IOOI.·YI09S • 
�l-V109C • 
IOOI.·VICI90 ' 
IClL-V117 • 
IOOI.·VIll ' 
IOOI.·YI6lA ' 
IOOI.·Yf6JI ' 
1001.-V166A 
IOOI.·VI661 ' 
IClL·YI66C • 
1001.-V17S • 
100l•VI16 ' 

Val" alrtldf lnc ludt� In CZIO-OPS-JZOO.OZ <httl l h t .  
Ylht "-·� and �·�· "��·� 

t-IS 

�L-VI1a. • 
�«-Yl901 • 
�l·V206A 
�l-V2061 
IIOL·VSJZA 
I«·VSJZI ' 
IIOL·VS)) 
�L·Y54U • 
�l·VSUI • 
IIOL·V959 
�L-Y96l 
100l·V9U 
IIOL·Y965 
IIOL·V99S 
�L-V1060 
�L-VI09l ' 
�l·VI09S 
IClL-VIISJA ' 
I«·YIISJC ' 
IIOL·Y I I 70 • 
IClL·UJOI �t'OOwtd 
1«:-� 
wc-vos 
IC·YZC 
wc-vn 
IIC·YlO 
IC-Yfl 
WC.V9S 
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