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Dear Chairman Ta Iat 

Pursuant to the provisions of Contract No. 263--0038-C-00-3011-00 dated 
1 November 1932, as amondcd, by and betwnen Black &\'eatch international 
and the United States of America, Agency fur International Developr:ent, 
we are pleased to submit our Rep- rt on Revenue Roquircmert-,l, Cost of 
Service and Rates for the General Organiza'lien for Grecter Cairo '.:%r 
Supply (GOC',.). The report is submitied in bolh the Arabic la,".oae
and the English language, both versions being bound Together in one 
vol uns. 

The Report presents , financial plan, wiih alternatives, dcsigned to 
make GOGCWS financia y independed by the fiscal year July 1, 1986 
to June 30, 1937. Included are proposed water rates and schedulos of 
phased i oplumentation for lhe rales. Under the plan of phased im­
plemenlation rater would be adjusld each year as of July 1. These 
adjustments are dnsigned to permit recovery of an increasing proportion 
of projected revenue requirements, each Tear, untl the 1987 fiscal 
year -hen total revenue requirements of GOGW;S will be recovered. 

Your .ll, t-ior. is dirccl d to Section 0.0, the xccut i v 6urrry wl iOch 
cortains a conciso syxi psi, of the findiiins art rscor:mes, ions SeT 
forth in ,he rep-,r. The eecutive Summary i in n form ..ir i - con be 
used to support a request to Dpproving authorities for On rucommnded 
tariff audjstments. 

A key clement in 1he selloheor of the recommcndeci rates is the proposal 
thai all [cyptian Curreorcy loans, as shown on the books of 0OY:CWS us of 
'une 30, 1982, be transferred to tIn. Owned Capital account . In addition 
1he proposal provides that any operatingdvfiril:sin the 1983 through 
1986 fiscal years be funded by a dire-ct subsidy. 

c.V 



fBLACK n V EATCi INTR NtATIONAL 

In the course of our, stuoy wo nt at least once each ,wookwith uprcsna[lIives 
of CDCW'iS. e also had sevura Imowl I ha wih .r ary I. Redran and. 

Mr. Desnord ()O'I,,urd',n of LJSAIi). Cwwi::pls and i th&li '.,r pr..;ended 
attes. ..,w.lii s ,,.,,wreco;nsi dure. and ,r approprin-I, i m ikJ in our 
study proran. 

We wish 1o llhank VIce Chv irmir A.,, N ;ior,c aridl his saff for" y 
makinq available l10 fiiniol and poIii dall Lon .,icb tIC rCpi rl' 
is based. '. al.o wis 1ilto S nk lb n for " lheir expl, ,l io's _d ck" i­
fications of i o -ar lforz. 

It has been our pr ivelegn to ag,"in serve the Ocnerea Org.ninZa-rion for 
Greater Caiiro er Su I wecWa Do. We hope have lhe opporlunity 1o continuo 
this as ,cizjalion in 111e fulurO. 

lith 	kindesl regards, 

Very 	 Iruly yours, 

BLACK & V[AICHi INTERNATIOhAL 

IRes idenil [rojcc [i rec-lor(
 
,B2 2	 OUR A:SSCk;IATES 

Project Enginor 

cc: 	 Mr. Gary R. Redman 
USAID 
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RE VE!Njt F:IQLJI 16 llST
 

COSIT OF SINVICL 

W:O115 

GENERAL ORGAN IZAT ION FOR Cf.JIATER CA IRO WATER SUPPLY 

0.0 EXECUTIVESUr.,,RY 

This report presen-ts a f inanciaI plan to permit the General Organization 

for Greater Cai ro Water Supply Io t0eccir,, f inanc i a I Iy independent by the
 

fiscal year 
July 1, 986 Qo Jurre 30, 1937. To achieve 'i'sobjeclve Ie
 

General Organizalion for 
Ora'lter Cairo ,ialor Supply ( CC ,'S ) lo eiher wih
 

regulatory 
and approving authorities musl .ale nd approve Three ac-ions.
 

They are :
 

- Revenue 'tom -lari ff sources trusl be increased 
nearly 350 percen lver ravenucs based on 
exisling oriIffs.
 

- GOGCS ufI r-c 
 (i; ,pproval for and Iranisfer 
to a copjitl a(cowi l th,ob lances racordlad 
on its books s ;ypt iKm ( [orq',slic ) Currency 
loans as of Junr , 193" 

- A l [ jyp C y drf icils cifI or
June 30, 16:_ . frreji diracl subsidy
from l nr l Kir', 0, j r-, ot finance
 
and/or- olh r p r-pr - ,
 

This eXecuLitive 
 summary is desigmnd In boo usud by the Coneral Organizafion 

for Greater Cairo lWaer Supply in re(l's-tiriq Ithe ta riff rmadifications and 
financial transactiosr enumoraled above. his Executive Summary 
is divided
 

into four sections 

./.J\
 



- Corlcep. ad .id ,'F'y 

- lt iff Adj 'I: r
 

- F I irg,.
 

The repot I of which lhe IF>:eculivo Summary is a fat I, presaents lhe
 

coic:lusiOl ; ,rlir:'jrdi 
 rl f [flack P Vealich lilern. ioir l wilh
 

SCiabbaoIt Asi itr, a i Ihc
it1F i (1 1 i-r.r,v eio ii, t:x: rt _, Cat.l of se"rvico 

and roto for Orgariz.li (ion1toi, .7ii cilurSupplyti C nridl or i - ir

( CC1:;', ).). i; cit i!; resp n, 'ive to Is corlracl, as. ,'rend d, d al(d
 

18 Novorhe r 1Y32 by ajnd but I II
..	 H,Iall &? V atcI I ntIcrr, I onal aId the 

Un ted S!atc% o f Arer ia:,IAq-cic;y for. Init riatI ioriaI Dove Iopm.erit. 

O. 	1 C:OCLPTS AD V'IF'.1:Ot)OO;Y
 

I- is an accepled princi 
 a I of uti I ity rat making that properly
 

dus Cricd rates 
or fari f ls provide lh 'nosI resotiatl e and eqauilablo reans
 

of prodLirlj rt von t,_ito financ uli I i ty operat ions. One object ive of
 

th i s 	 t ud o carks Iho GOC,'b financiallynai sol f .suff iciont I; !hte year 

1987.
 

To acco spFi h this, tari ffs msNI be increas(cd. Funds for operation, 

main 	 ncrice ard capital relalted cost must be obtained from cuslornors, not 

from 	gciVQrrirzran sub Uidi as, 

The arinual coasts of capital i mprovoments is -the major factor afifecting 

the mnguitud of the rate adjustmn-is proposed in his report. Tihoso costs 

are keyed lo capi tal programs included it tno OccS, Five Year Capital 

F iproevonn P Fan. 

The effect of the proposed 350 porcent increaso in reveones tihrough 

rates will be severe on users of tihe water sytim. To al oviato this 

problam, rho Potaniial imrpact on the poor was cknulIdged arid the 

http:Orgariz.li


ri co'nhinded , Ah ii y Io l'iy " ril,;w: d'..vu I ;cld. To i - l 	 l Ine 

finncial re. .pons i hi Ty to fhe m:,j, l-ity of uc..ers, iecoirr,:qdwjI tort for
 

no r ctclvv c i !, t ic ud.ed
 

.2 TAR~ 11-1 AN YPI-i 

'It Iepoi o!,u ;l rcoirf:ienda iOi l -, f l. Ihe slog d killlemciitt iorlI i 

of adjurIten to waler tariff, by (,'0)CWP The d tclailed ii;ra iocj used to 

devulop a- ,.s are dc.'ci i Led in the reporl. All ercmtliv r- cc ,re-l i coitlici n­

dod. ttkch. for impkcecril ig ri tes are rcsen d. FIhe rec.miricnndud Iar iffs 

are it form tee !. ,a (u , cov r cosis in a rui esorably cquitable ra cn r frrc," 

tho vaireous nii, ,i C acre.;. [owc'ver, SOC l,-,cCoioii CC-'nedi:teriomol requJ ire 

that -there be cross; sub-idization within and beeln cuskm.:H" chswso. The 
" aforesaid Abilil-y to Pay " concept was 	 usod in -the recommended rale desi en. 

The 	 tariffs recommnided herein have "been co.e ulted on -the Cash Bosis 

Revenue Requ itronit, " concept. They are designed !o produce sufficient 

revenues -to pay the projected cost of operation arid maintenance expense, debt 

interest and prin-cipal and provide for- ru ine onrual i 'rrovmiirts. 

0.3 	F IIDMlh ; 

The principaI finding, presented in this report are 

- The proposed I ve Yei r C ipil a Ir:l ravirt, Plan is the 
sieijl. domii i n; itflt'' ,ItCt hat ,il l affect fulure 
waler I r i ff of 

- Con.' I Iin .;ih nc ii I ind pel ilicat pire.,ures; are 
conl ,iict a: ,i;ri - i',tr t, Iier] ii inovin 	 ,y (nc, rnIlnt
of Egtypt O'd ,V IWL ci , furndi .cc ic,; such asc; U.S AID, 
the Arab fend 1nJ olhcr-. 

- Exi si iriq lii iffs, aire gro'/Ily irnadequate Ir eciases in
revnni(!s of 3'4/ perrl or ireno ,re re-eded to ;ire
GOGCWS financioully indepcridunt by fisieal 1987. 



ofr ,required to reibus the Ministryof nacoand the lnv&stmen't Fund lot- theeImunts ,r,eVI louslIy at'vance'd, or -IoUr>dvancoed 
as operaing -subsidies, Increase I. revenues 
of as much as 560 potrceht could be required. 

~ 

: - Additional increases in rvnuo' wl 1l be requiredin 1988and subsequen-I years as deferred pr incipai
payrents 'begin to become part of revenue requiremonls. 

* -Existing tariffs are unnoessarl Iy complIIcated 
and discrimiinate against the r; y.d­
cuistomer. 4 oirldeio 

"conomi 

SR 4MENDATIONS 

The principal recommendations included In the report are as follows 

V 
4 

4~The 11 AbII ty to Pay rate shown in'Table 0.1
:and ropeated InTable '10. 1 )is re~~omme6ded 
for adoption. 

4'~ 

4 

Phased implementaiion of the,' AbI ity to Pay 1,rate
should be adopted.' The recommendations for the 
fiscal year ending June 30, 1984 should become effec­
tive by July' 1, 1983. Subsequent fiscal year adjust -
ments should becowzm, effective on July 1, 1984, 1985 and 
1/- 1986. Phased Implementation will allow a graduuj'l
incroae -in revenues. By the beginning of the fiscal 
year July 1, 1986 to Juno 30, 1987, rates should badequaleto recover al I revetue requireinonts of 
GOGOWS.' 44;;'; ' . ' " ' L e , : . ' :, 

4.4 

..4.are 

. 

To insure that the rates recommended ,for the 1987
fiscal year are adequate, projections and recommend­
ations cuntained herein shouldbt reviowed in1986. 
This review should consider the adequacy of recomm­
ended 1987 rates to Insure that revenue requirement3

substantially as projected. In addition the 
review should measure the Impact-of required principal 
payments on 1988 and subsequent year revenue requirement. 

The Ministry of Finance or other appropriate agency, .should transfer the balances shown on the books of 
GGCCWS as Egyptian .(' omostic ) 'Currency Loans as ofJune 30, 1982 6 the Owned Capital Account. 4-

4 

" 

I 

The ,Ministry of Finance, or other appropriate agency ,
should dir ect that operating deficits for the fiscalyears ending June 30, 1983, 1984, 1985 and 1986 be 
considered as dieoct subsidies. -4 44" . 

4,4 

00,44444h recomMon dation s contained in this report are the result of a'rjaIys is 

P iflan ialand capital, records., The data aaye~a baIn 

44 - 44 A 
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CENFI, AL 0I1 I .AlI I0:1 i .: I'. I I.: CA I l{,) l I.L SL Y 

PIop s d ALI i y Io) y IIr( .,.: i 

11 I ssued [1imi lly 

KcWP0- fI kfoI Year- nd inm 

1984 1985 198C 
I.E LIF LI 

f'OrAIIL ',ArF RITAIL SERVICE 

A'ppIIII ..a I o CI 1 I I o, tc, 

v:~mILI cc ri I1 (r2 for'all b.a:u ,'d of ._slifnatod
 
W flr USE2 , ill in g9 perjiodj
 

Iirs 10 cubic rf,Ic, -s 0.016 0.017 0.618 
NOxt 2( c Ii c v,.T s 0.022 0.024 0.027 

I c , c rI -r" 0.027 0.034 0.042 
le,,x 9 , 0 , ic r ler-s 0 .029 0.038 0.048 

Over 10, 000 Cu i rncrs 0.040 0.060 0.080 

ch e C el i\c.,; ni 

per bill inc; ,C''Iio'd 0.095 0.105 0.115 

Cthri V,: ) l ot)ricG,,c io; f por 

b i I I i p C of,c r iud Lsed 

WaVJI In n , 5 ;'.
 

1 le.Ic i z 

20 Ind under 0.335 0.370 0 .405 
25 0.405 0 .450 0 .495 
30 0 .475 0 .530 0 .590 
40 0 -680 0,.760 0.84 0
50 0.850 0.980 1.1I1 
80 1.215 1.590 1,970

100 2.150 2.500 2.850
150 3.800 4.600 5.100 
200 
 5.200 
 6.80 8.400 
300 
 9.000 12.000 15.000 


June 303 

1987 
Ii: 

0.020 
0.030 
0.050 
0.058 
0.100 

0.130 

0 .44r 
0 .54) 
0 .6) 
0,920 

.251 
'2 30 
3.20D 
6.200 

10,000 
18.000
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CENNI,:AL' ,AN Izicr ION -OIR CUiLAI !R CA I LPWI'\')'iA LY 

PI-pCosud " Abi I iy ItoRby "' or Rule. 

B il is luscuU(d Bi-c)n lbhly 

Pdlo for fircul Ycar Frlitc Junc 30 

1984 
LE 

1935 
LE 

1986 
LU 

9q7 
LE 

ec i a Cus1oI1r 5 

Wholessc luIW'/ioir5 rvic-. 

\I) j~_ ,_i Cb:J ru.. 

Chirqe per cubic fcrbr 
al I c,[rocr- ,c itvtjlod
waIOf uuc [or bill iin period 0.014 0.020 0.030 0 037 

Sot-r'c:,Chu rue: 

Char qe per cntic cti on 
bill ilg period 

per 
1.250 2.500 3.750 5.000 

Public Founa i ns 

Vo Iurii-CM 11-r o 

Charge por cubic meter for 
all measu red or es1i mafd 
waler e per bill ing period 0.023 0.030 0.037 0.045 

Service Charne 

Cha ru per founta in 
billir,9 pericAJ 

per 
0.700 0..850 1.000 1.150 

NON POTA!?Ll WAUIP SERVICE 

VCILJi, Cha rue 

Charue pFur cubic rer for 
a I I ri,,asurod or eslimiltod 
water use per bill ing period 0.012 0.014 0.015 0.017 

Service Charu,-

Charge per connection per
billing period 0.250 0.250 0.250 0.250 

(
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RE VENUE RL-QU I III HI
 

COST OF SERVICE 

RATE S 

FOR TI IE 

GENERAL ORGANIZATION FOR GREATER CAIRO WATER SUPPLY 

.0 INTROMUCT ION 

This report is submilted under The provisions of the conr act daled 

November 18, 1982, as amended R.c ember 2, 193?, by and between Black &
 

Veatch Internat onra I nd- Uir
tihuUi)d St:t s Agen(:y for Iniernational
 

Deweloprent. The report 
conissof a fianc ial plan desriied to provide 

a basis for the inprovern of 11h fidnrc:il conditiosr of Iha nera Il
 

Organization for Greater Cairo 
.,daler SLIpi y ( COC',WS ). 

The financia plan is designed in improve the GO.CQ'S financial
 
condition over a five yea period ending 
 June 30, 1957. This hill be 

achieved by increasing revenues sufficiently tc meot the cash basis revenue
 

requirements of GOGCWS by lIe 1987 fiscal e'ar. 

The financiaI plan developed herein is based upon a review and update 

of appropriate port ions of lhe " kanr: ,'?rtl and lariff Sludies Relative to 

Water / Sewerage Sy't own preparod by PVI - AllK A, soc ial s witlh Sabbour 

Associates, dated Oclober, 1979. The malerial to be updated includes the 

appropri ate topics, calculations and recorrandat ions coritained in Volume 1 

and Appendix 1, Volurra 2 of the 'ater Tariff Final Report of the aforenan­

tioned Management and Tariff Studies 
as they relate to the GOGCI'S. 
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1. r'PUl '0S[H 

This 	 repo : ha ben rq ,roed 1o r,:,t lh, fol Io,,ricg objectives 

- fRec:orc: ndI j c Tt htT i v,, tati i f ! I,ysl c vor i nq
polatl., ui d j , ., TI T'. i,. ((. iind,.e 
Io , kTc1Tkti l ff .'Tv', by Iho fir'cu:l year or, 	 I lq ,It l 1Tni7 
ye I r 	 ( tI i I 1	 I A)Ju I!i01 

- Su i iIi llmI r , i I in I It AraIic iJnd hie 
Engl1i: I , t L1 f f i iI; 1 C.,,A ,iO IS [Id
I ectj JT _Tit;,i i 	 I il fo rT:i.ir ap, i= 1)1r I,I ' oT lcfor 	 Oq ;W; -, , !,u l i I ' ,.,u .; f f nlo w larif fs 
to ETI,[It oVi liT Au ToT i i I's 

1.2 SCOPF 

The 	mater ia I and recowTendai ons presented here in i I i mi -ed to 

the water system owned ard opuraled by 1 he Cenera Organ i zat ion ffor 

Greater Cairo Water Supply for service in Creater Ca ro and He wan. 

The report covers : 

- Review and anlysis of existing tariffs. 

- DOVelot eiUT of revenuo req uirements. 

- AlI 	ocation of FOvor Li rcq ui mo-enWts to 
CuItoIIm CCI3Iss, . 

- Design of r-coTr:Tmdndturi ffs. 

- Analysis of impct of tariffs on -the 
financial posilion of GOCCi/S. 

1.2.1 	 Existin, Tariffs 

Zxisting tariffs are analyzed to determine revenues currently 

being produced. These revenues plus revenues from non tari If sources 

have been pro jected to provide an indicalion of needed increases 

through the fiscal year ending June 30, 	 1987. 

1.2.2 	Revenue Requiremolis 

Revenue requiremrrents may be established by t[wo methods 



- UI iliily !1 i:, 

,'v,:'n:
; re ; .,; t ;: n 	cah. [~as, , ar, I 1 101 tIdt:11),, cost of 

dehb 	 s,(-rviuo c :%. ruplic_ . : a ti;Ivn,c* ,i,corisi iii y .
 
of op(!rat i 9; "Ind I CIli;: .( !x,;>:1.:a, d,-t c-i io I;> 	cnil V tr-Olu-rn 

on i nw'sl tn].:.I.For 	put :soLo f hII:i. t:iudy lIh,,l:'h I :;c 	 tho- Ihod of 
de o(rmli n indrig ,vonuo, I-OCqI L '),R: iI 111! 	tl('CIl Ul';C,'.j. 

1.2. 3 Al Irca. tion.o f 'verIu h .% ;L -;I7;re:-. 


tRaven ue req ui:cr;,.
1 s ha v. [en aI Iocaled to funct ional cos-I
 

coniprnenls and 	 cs:;IuI:.y: ca-,!. a ; ti ­the 	bc:se Lx ha capacity 

method. the base - extra capac ity mel hod is considered the rs-st
 

equitabi 
 mt hod for al local inq cosI of service 1o cus!omer classes. 

1.2.4 	 ariff Dsian
 

Allernal iewtariffs 
 a ru 	proposed. Each 	 is based on Cash Basis 
revenue r(.qui :c;erts. All are dv-;igned to recover total costs of
 

service. The proposed ra-tes are
 

- 1 	Ability Io Pjy "
 

- Sep, -ate Resident at - Commercial and 	 Industr ial Rates. 

- Service Chergce - Volume Charge Rates. 

1.2.5 	Financial Analysis 

For pur pose.s Of this report , financial analysis of The effects of 

the propoc-. "ale C;Coin s of proforna slatements of income and source 

and app ication of funds. Those projections cover 
1he 	period July 1,
 

1982 	 lhrouqh June 	 30, 1987. 



Ifinhd l i)I I Aii ,1 i . 1 11i(, Ope iHn I tiz:.i ~ ;ni I I C'VprIe j, I e 

iHtJ) 11ii. ,- r II HfiC.I nAHid h It IJ", Itr. ly !. I ;I . f i "f I' 
of i f I n I(a im II I Id H-L~b iCH(nI (dH'. 111f I (UIifI,-y fuel ol is Ive 1 

dvlV opeJd frorurian !is of hisorical priceICci~; 



2.01) IA 

The 	 dominant influence af fotc inq iheo, lariffs recommnded in -this 

report is the cap i tal iprnrovornon I program provide d by GOC(X'S. 

As used in this study capilal inprovrunts of tie witer uli lities 

are dv i dad baten mAjor capi lpro e si and rot ino. projc s or anmrnu I 

requi reo:vni-s. .. j.)r proinlj (, , r, Ihru,_ proqrarns inc Ilded in the OCCewS 

Fiva Year Capi l Ir", rovrreitm Plan. 

Rout ine projects or improverenls are cap itat ' :'ond ilr e5 irat occur 

with 	 a reasonable degree of frequency. lhey include the purchae of office 

furniture and equipment, tools and ,.,ork equipenil., sorre laboratory 

equipmeni and vehicles of various -type 	 . Roul ine iqrrover,.n t s also cover 

now cuslorer se-'ics, short extori-ions of waiter muins, amd other 

mi sce 	l I aneous unch,-daIed c.-p i l I req u in-n I. 

2. 	 1 1HE FIV YEAR CAP ",[ -'pO, 'rr, -, 

A five ','ear copilotl ii') rov,orn plan has boon prepared for GOSCWS. 

[he plan incl dUs pr.J lct o c pord Ihi:, xi .,Jitrg saource _f Saujl Iy and 

treat r,-cit f, i I i c-x;, pinovi d, for bot bfl(i- i hal i o rian :1 rono arid 

to exlend service to arc.. not fi :- I / ncrvel. t co, Ih previcus 

five yuar plan, cover iig 1977 a,-hlhe pericd tI ,ii 19$2', nolicip,!kt 0j expOn­

dilures of about LIE 7 mill ion, Ihe pre, t pl lottalsicrly LF 28,4 

mi I I ion. Of I lis dr,ntI LE i's99.8 rd I Hion expect ed to be cnimruc ted 

fror foru i gn curren cY toans. 

Tab te 2. 1 presents a summ7iry of the F ive 'fear Cap i tat ImprovemenI 

Program. Table 2. 1 also inclL d,-s ,n al lowance for- rout ioc annu.al addi­

tions, discused v.re 	 full y in Sect in 2.2.1 beiow. 



'ltJP(l , t Con:, rL"(iI II-Iovfh r'ec(ilrlwrldtiI ;,p I a I -I-l s Imay .o 

prov i dd fr'I! :
 

- Revenuej [i-o;1I1
aic, i-illos
 
- Eqypl i~n ( cujrl-,. ; 
 i h
og
 

fl) 110 ll Tic', , o e: ,
 lhi liaor m I 'ict;L~; . pnl\',ich hom 

-Lqy)ni url ll n'y fiLM .­

- 0oiC i :nC~'C' f nLnd;c. firolm loans or grants 
fIorr forC,i n 
O;uul
(Q:,. 

2.2. 1 RevOeIuu; from ri..L
_ 
_
 

Cerl a in typo-,f ir0.rovonmMri s to water sys eumis shou I d onl y be financed 
from w-lur sales or d ir l-subsidics from the tMini stry of Finance. One
 
of i he objoc tives of h is sfIudy is to deve lop 
 ral es lhrough which I he water 
uti I ity b:cor-,s sel f suppo'-Iin . To be sel f supporting, a waft. 
 u! i y 
should expcct o acqui ru properli es /i-h short I i vos from I he proceeds
 
from water sales. The improveion- s, property
or add iPions that fall in
 

this caltaory aro :
 

- Off ice iurn iLre and eqU iprOn'­

- Tools, shop and .,ork equipmen-t
 

- ke ;i n Il"I bor-al ory equ iprIAn­

- AutoTIobilen, trucks ind ot her- power
operatc.d tequipru:lP 

All these items have relatively shorti lives and it would be improper 
to finnrice Iheim ovei a proloniqed perioc of ti 2 . Ohor proporty that 
should be fi ndnced from annuzil opt raoing revenue co;si:-ls of : 

- Ralirement units of ope,i t,,' hlint .i il not appreciably pro ong
the life of priGthe r pciinr, .ary uin .
 

- Shor" nl in oc.: eri'i on.,
 

- Cuuiomr conneclions ,rid reters 
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i 

I 

TY Clhe Vwi lhI.Ii h ived ,P ,Y CHUa(T i refe,, d Ian . 

/\nntlui, AL Ji , I i u-~r i,.iucarly i l is ttcm
lOl
 

Io Prov.id,, for lht;t fr(ci 
. 

l at I cre il'i I ,st I OLII ilout i'ar ,-j 
addiio,- oI etc1t; de fitt: d, wi-tiha ff .,yI'afyeb e,,ticc, I !c it (Wtqtti 

or exced 11,,.an u l '>:petrd i1 .t1. 

2. 2. 2 Bid (I [I.j-,-

As wi I I he d iscussed subsequentl'y in Ihis report, ever wih Itphaed 

incrunaes 
in toiles, rveilte frnm ,..,etr sa les 
ir the per id 1983 to 1986 
is not exfoc d to':eK _dequael- for 1he eilIl "evetuc- r.c: retrt-I a for 
those years . While this condition exists, 
it w.ill be iec-essary for CCCWS 
to oblain par of Ih: fnuds to noiet atnualurevenue recui rmenIs frol 
nal ional souice es pa ri of the budget or operolring subsidy. 

2.2.3 _Lfifian Curency Fund
 

Along with 
other requiremreris, Egyptian currency funds are used by 
GOC'C'S 'or: 

- Cap i ai tmproverrerts
 

- Futoin1I oper af,ing 
 dof icit . 

lie C-OC', ope--r ai onW 
 have heretofor been fi nanced by a comb i nat ion of 
rcvenues from waletr sa es, olthr i ncorne and rovermnen i-aI uL]hi di a i 01t of 
operaling dc fic it . A, Wi It be discussed in Sec-iof] 6 of Ib is reporI, 

lu1-e 
cpe r;: i ng d-f i ris and f ui ure cap i1t improveter-Is i iII requ ire 

Egypi ir1t curt otcy Ions 
and di reci ;ubs id ies 

Table 2. 1 sets forth 
the eel ima-led cost 
of constructiorn of water
 
facilities thrjugh 
the year 1987. About 
LE 18. IIlion of those major 
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illI[ .c cd fef !n:riocd f r'n::t!; in Cur;,.L, :y .'p 1"lh
 

balIarce t,; bc f in-nc:ed from f)r( !ri crtri ncy gri nt; and Io.t,;. 

2.2..'1 For'ci q Cu Ire,,.-,yj Furidn. 

fore i go orency ,ia eIab for consIrUc on of wltor. f-ci I tlos 

consists of
 

- Proceads from foreign exchango
 

- ConslLJct-ion grant s
 

- Consi rUct ion toans
 

2,2.4.1 Forolq Exchan-. Proceeds from foreign exchanjgu normal ly are
 

used 
 by an operat i ng ut I ty for the purchase of spa ei parls, equ iprnnt
 

and rrateria ,, .ih must be impor-led. Normt 11y Aids source of funds has
 

little impacl on the lunds available from olher foreign sources thiat 
 are 

used for major ir:procmc it projects. No al Io,,,ances or rguirreriton-s 'or
 

foreign exchan.--e are usoJ in this study.
 

2.2.4.2 Conrstiuctionrrai.t.. Conslt ction grants hve beon issued for
 

studies 
and projects of GOpCW'tS. Thnre is no repayrnent required for 

gran-ts. I t is E:,,Lird l ft aI fu )u,,foreign currcricy cap i ta I requ i re­

ments of COMCCS w.ill be provided fron lozjn r. Gral:, ar-re not expected 

to thavO a sigr fi cain rote in fLitUr cons-t ruct ion fund irg. 

2.2.4. 3 Conslruonti Lo-in.;. In additi on to gran-!;, GOCCWS his obtained 

construction 
funds frem lo=n:; from the Untied Siates, Federal Republic 

of Germrry, Japn , France, Czecko lovak ia and the Arahb fund. These funds 

are loaned lo the Ministry of Ec.nomy and Ecorotriic Development. The funds 

are then reloared to GOGC'S. 
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. III !I ifj Ta'b' o" 2. I i I I I (! ui rt ) 1Iho
 

co 
 lrot O i"nu* Jif KnotI LE 18'1.4 f rom Egypti an currency ioans and 

LI. 9r9).o,U iII i r f r-!,, F-or i ir currtncy loan.. , hose armounts are over
 

and oan,'-)V( ur. 
 a ;), Vi OiS / Cona lotd arind n(ierod oer t ea ofooks 

COCCI'. 

ther funds are alocaed to new construct'ion Iho amount is entered 

lthe books of GUGCWS as "Invest me Expenditures" 


expenditure occurs unt I later. 


on nnt even Ihough no actual 

As a res; I, the const,-uction prograni
 

shown in lThle 2.1 cove-. only prnjecls for which f'sid ig his not 
 yet been 

annOUlced. 

Actual expendi-tures for- major improvements will far exceed the
 

LE 284.2 mil lion set forth in Table 2.1. The total 
construction program of 

GOGCVS amounts to LE 510.3 million of which LE 226.1 had already been
 

consructed Eccrrdirq 
 to ih,. ooks of SOGC''S. An undeterr' i na;, arirouni 

had ac-tu I I y een :(nr I clod. However a substantia I :incmrrr reported as 

"corisILruc-ed" ik Merely ercuInbered funds with constIruCt-ion schodUled ii
 

1983 and SAIhSC( 10irrl years.
 

As an e>;avr!plI, the second expansior of Ihre floi EI Farag Wt er lreal nen-

Plant iHlus[rat e nrictrribrncy vs actual e;"!ieni!turt conCepl. This 

project was ariorrced in 1977 arid to be conl ruI:t(.. fomn -1e proceeds of 
a $-50.0 million USAID IUcii. SubsequrlIy an addil nji $17.0 million loan 

and a $14.0 mill ion giart v s rrnnurnc.J for- the project-. F irno I I y an 

addilional $27.9 A II ion loan and a $2.5 i Ilion grant was rririrle availabie 

to compo-l-e 1he project. 



L;.spit~l(!IC. f(-l f ofl I:o-sIInc,IionI I h I,), I I zIlJ i:, 

did [lot beg.qin )1IiI 198;, h ,1dJdnll;,ry, CNU.',T <11 cl! -,.I: t:yI .o, , Io.d64., 1 

m! I I ion of .,:.,n-,;lirouri h June .vIh n'0, 19i'2 addi I ion.ln 

leqir (!1m C)f LE 54 Mi i - o of futuru cecns ticl ion a'; ,howrn In
 

Table 2.1
 

The procise scLeduling of expendilure for Ilhe Rod Fl Farag and 

s iini Iar pojec Is is not' known. Only 1he Fe-fLniremn-. set forlh In 

Table 2.1 are i(tntified by specific accounihng periods. However 

this pecIIi ,( it y in the GOG WSaccoun ing system does noi a f fec 

subsequunt CE)IC:II a ti ons fo tO.riff p)urposes. 

At June 30, 1982 over LE 74 ri I I ion of Feo-eigrn currency loans were 

recorded on the books of C,_CWS. A; set forth in Section 5.0,'this 

amount is being amortli cod and costs associaled wl it H are included in 

revenue req uirc..ents Th e service thedebt--c on b-loi( oe f con<s IllUc-tion 

costs of LE 284.2 milI ion is also ircIlIuded )s a re'.,enu.c tequiromen-t. 

Ho furthor ,frin,l Iowance for toh oncurnrton- d,, bu-I unspertl, funding of 

proj cls is requ ired for the doterminalion of tariffs. 
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3.0 :i O'1TI .9V Wi"r#);. 3L!. 

Tar If fs desi ;ied to roc:vur (,,slof scrvic(: from customern of 

;OGCWS arc basnd upon fulUrU co[d I tern u .which the .ater :ysicl 

il IeUra0.Ir Irec ici I lin; used il hli,.,study reave bcn projected 

[ae]/ui)ui Uon expec-ed grow Ih in the nuiber of connrectlions served and the 

unn of -olrates. e 

3. 1 (O ENlIONS 

The averaqjc number of connections served by 1he Cairo Wal-er System 

has increased irom about 180,000 in 197 to ure ilhal272,000 in 1982. 

Review of this gro..'lh i di cals a uniform rale of growth for Ihe entire 

ten year per-iod. Based upon this review it i proj( lc-dt ji tho number 
of u slomers wi I I continue to increa e to an avera,-: of -,(,00 0 by le 

fiscal year ending Juno 

of connectiorrs i n shown 

30, 1987. The 

in Table 3.1 

hislorical arid projected nurber 

3.2 WATER SAl -; 

otable -'c..',r sales; have increased from rry)re than 457 mi I I ion cubic 

meier-, in 197, to alrant 869 mi I ion cubic m(etrs ill 1982. 1h iS in 

equivalent lo Hr qro..'lh frcor 235 cuic rutnr>; to 3375 c-tdc tn s per 

connection in the satrjft- pr aod. Wdetr Si1us ate expected to increase lo 

about 1,163 milli ai cubic Writorn by 1987, asnrumirit that caac ily in the 

-lrentlmanI pl trIscorlr inuos to eXrnarNd to meet the laloe t dermand on the water 

system., Projected r'aer sales are shown ir TabIe 3.1 

In the 13VI-ATK Managerint Tariff study of October 

of increases in tariffs on water sales was discussed. 

report. 

1979, 1he 

As staied 

Impact 

in that 

-­1 



I th pr,. ij:, i: i I, ,vik, f, < ,y r,do, Ii li 
ii I i( I I v I ,11, Ilt J , i 1 1,iI I'(] 

lli2 t+ lI"! , 'r I t) ',I' I,:,l' , [' I,:(IiI i': , l m ,il 

prioJ ;'<.It)I' ), ~l' IhIi lI . 

-li I ,i Ii(l I. i , ' ! oI0,1 I 
.i , l' I , I ji 

- Icb 1;i , ' j 1'I( ' I 1. d,y C i i:t ii I n o riT h) I : 10 f l l1 1 - , 

Until su~ch ii:mA -!!,,wf f ici(ri I 'w~tlo(i ! : iIabloav, 


for all I i ,ii 1' i' ! (rf I a I ii 
C Of : I I .) IIF I • ? tII lil,
Ct ~ ' l , 11CUx,,(At:i..li I ai!I ll.,: ir)[),-ill)b P (t-! c!I,-o:r)y. )-, ,.h,,, 01|0 

lh i '; .I --,- ,,,.,) . -I I 1 1 

arc cr1; i i, ni ) *i > in u ii I', ;;,ado,
Only 'ribC ibIll . ri. ' 'i' , ia I,!U ,I ulsurod 
ulse w i I I '.'?Ici.r CoC IIcVL clionocc(ul, 

W'e have rio rcL, it ihisc', l o c cc:, our op inion on the possibi­

11i y of ',uler c,ri vil i Jur i n; I,lc!5- pc,ri od. T he histo rical record 

shows a c:onin nu i i i iI . c inrr1 Iint uce p[-. corinecI ion. A'- I arg r arid 

far-ger coailec ionsa ci ':i:de, arid as add ii ional suppI y becormos ava ilAb, 

the ircrease in average use per connection can be expecl-od to increase. 
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GENERAL OkCAh'I2/r 0O FOR (mIIATL (At0 WAIt .JOP! .Y 

IIIS'F00 CAL AND Pf.OlCII AIAIICONl :: CTIMl, 41:314W'FtlYl SALES 

Wal.r' r Wa ler, 
Year Connec: I _!orl',. Sa Ies 

(fote A) (1 o 13) (Noble C) 
Ili IC)iC I_ 

1973 130,129 457,354
 
1974 187,2 479,857
 
1975 195,02- 525,896
 
1976 203,813 543,164
 
1977 214,90 568,589
 

1978 229,31-7 590,676 
1979 23), 3,, 694,360 
1980 2,15,611 366,648 
1981 25,4 103 776,940
 
1982 264,630 850,371
 

F'r o :I-,:d 

1983 275,000 917,600 
1984 286,000) 965,300 
1985 29,000 1,017,900 
1986 309,008 1,071,800 
1987 320,000 1,124,700 

Note A 	 Covers the Cal'endar Years 1973 to 1979; the six rnirilhs poriod
January I to ,,i 30, 1980; And the fiscal year ending Juno 
30, 1901 to 198. 

Note B 	 Avecrae Number of Connect ions. 

. include rionNlote C 	 In 1000 1.-" o;s nol po'lable water. 



There vonuc.n of- the Cerer, r.arjl i for' Greater Ca ir;-v alci 
Supply can be clogifined as opural i nq r(:ven ;, non ope'rat inr Wenes 

and subsidieA,. lHe cA'usi f 1c Iion of revenues used by CCLQC.:; 
 hie; burn
 

nod(ifcd to effIOCT TO f 
 tUne ure of lhe
H Una 1al revn LIe. Thi modf i­

cation var ies fron Itic!procedueus; se I forth in Ilie[yp I--ir ,tanindr
rd ized 

Accoun irig ystern,s. 

4. 1 	OPERAT It ';C,ifUFhJ[ViS
 

Opfra f inri reve.n ues consist of revonues from water sales and other 

operating reovienues.
 

4. 1. I Revenue from Water Iaes
 

Revenue from water sales e,a obtained by applying tariff schedules
 

to measured or es-ina-ed usage. 
 The existing water tariff schedule is
 

shown in ablo 4.1. As, who,.m in Table 4.1, 
the e'i sting tariff consists
 

of different raks for- six different parts of the 
,ater systems. In
 

addition to ct n -es for water use, the tariff contains a charge for
 

depreciation and mriintenance of eers.
 

In recent years this Waler charge has been reclassified 
in the GOGCWS
 

financial statementI as other operating revenue. However, for purposes of 

this 	study it is shown as 
part 	of wat.r sales revenue since 
it is of a
 

scheduled nalutr 
 and 	 not a miscllaneous item. 

4. 	 1.2 Oth'r Otirating Pr vennos 

O-her opra-ing revenue consisis of various fees arid charges that 

are received regularly and are indirectly relaled to tthe sale of water. 
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As clas ified by COCI,-.S, non operal ing ncme incl udo,; inl er,.,
 

recoInvod, fines and va,,ifjUS 
 I s, aI /eous i :i , lion op1ral irl1 Ie rI-Wi; 

should includu items of income not riAlted to Ihe salo of water. 

COGCWS includes as revenue calculated rent- and calculated interest. 

These imputed items are corra to similar expenses. Ior Ais study
 

calculated Rent and 
 Irlerest have been elimina-led from bca-h income and
 

expulnSe.
 

4.3 SUiS IDlES
 

GOGC4S rece!ves subsidies in 
 four ways. The first is the budgejed
 

subsidy or the aornunt 
 of subsidy estimated in advance of the current fiscal 

year. 
 The second is the actual loss in excess of the budgeled subsidy. 

Historically, 
 those anunt s hav been nvide up through funds from both
 

the Ministry of Finance and 
 the InvestVrn- laild. 

The third is the forgiveness of interest on 
local currency loans.
 

This permits the operating slaienant to understate tie net operating losses 

that have occur ad since 1979. Thu fourth form of subsidy is indirectly 

received. 
Cart in CorTnedili vs, Servicer and Supplies ar- received at prices 

belo-- toh aclu: l mrel price or cosl Of prodLc liun. Pe-roleum products
 

fall irto this calegary as the
does cost of electricity. Th is ird rect 

subsidy is not ref lecied on the hooks of accouil of MOCCS. 

4. '1 SU.7.ARY 

A summary of hi storical operating and non operating revenues is shown
 

in Table 4.2. Fable 4.2 also 
shows annual budgeted subsAies, net operating 
losses and Egyptian und foreign currency funds received by GOGCWS during 

the accounling period. 
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CENERAL O8,,AI IZATION fI (;REFA 
t-R CA Ii,:WAI 1 ,-lTIY 

EX ISTI H WAILk RATL SOIt DUI.[ S 

(PC) I 1-.1 C uti c F
Po ta b,I W u.,.e MPil . -i c,
"ub ,.: ,.t 

Gene r,I Pubi
MinLit;lc:, .r0d (;'verrrmerrt 	 12.0I 1c.00 20.00
11 .80 19.0()
 

r:iI fI'ub ic 7.00 15.00
1.,i i,Iri ,s rd Cove rninefnt1 
 7.25 15.00 

[Sit ci I : I;! Giza II_I u lei IM', 
 M lII iots .[ rcL(u b[ic _ rj_ee
 

I f1L15 Iic 
Cener 

Firs 200 cubic relers 14.00 15.00Next 800 cubic meors 12.00 13.00Over 1000 cubic relers 10.00 11.00Minist ries and Co,.'ernment 10.00 11.00 

Raw 	 Waler
 

(oeral Public
 
First 1000 cubic retlers 
 6.50 6.00Over 1000 cubic mters 5.00 5.00Minisfrius an Government 5.00 5.00 

Who Iesa IC, 
FiIt red 


6.70
Ar Ius icr 

5.70
 

FE- FOR MAI HICNANCE 
AND DEPREC IArION OF MEIERS 

Meter D i aeet r Fee 
mill ieurs 
 LE/ iIIing Perior
 

15 and under 
 0.240
 
20 
 0.300

25 
 0.360

30 0.420

40 
 0.600
 

50 - 60 0.72080 0.840
 
100 
 1.800

150 
 3.000
 
200 
 3.600
 
300 
 6.000
 

Note Bills are issued bi-monlhly
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TABLE 4.3
 

GENERAL ORGAN IZATION FOR GREATER CAIRO WATER SUPPLY
 

OPERAT iNG REVENUES 
cent of 
meters
Revenue from water-. sales 


Total 
 ater Sales Revenues 


Other cDeratinc revnuet 

Connection 
fees 


Total Operating Revenues 


NON OPER, .
 EVEN:ES 

Total ,rojected Revenues 

193 3 

LE 

481.000
10,506,000 


10,987,00) 


200,0?0 

1,6E0.C00 


12,867.000 


5, 


13,042,000 


PROJECTED REVENUES 

Fiscal 

1924 


LE 

500.000
11,0=-7,000 


11,553,000 


2009,0' 


13.713,000 


175,000
150 


13,888,000 


Year Ar Ju.e 3 0 . 

9 ___55
 

5 (i'.
11,L,55, 
 Y9
 

12,-
 12,31.
 

2
 
1,e-5,-7
, 

i ­ 0
 

7 C 

14,517,000 
 5 " 

L L 



5. 0 0 'fAl1), N ,AIt 

The cosi of opert lol anId ncirt ItouIC ico te coIss incurred in 
the ac I ua I 011r alic, arld I initnllri, lce of lh v~a a-r coccw', 
cl assifio opration aid maiiftetencre o:.:ponn, under funrt lin]l cala­

gories :
 

- Prodlicttiill tI)(tifi
 
- Producllon Slvice eO:Xforsu
 
- Admi n i s trai on u>;.ols
 

Each calc-ory is Vdod-to.ub1cishow 

ir
- ,I -7 ud unq boreffit­
Co!tri-ail, inpuls 
riori COrl.[.: 1Iy inpuIS 
Transfor oxpri.<se 
Earmarhej transfers 

5. 1 HISTORICAL OoM ATI¢ Al :AEAI EXPE'NSE 

For purpos.3s of lbis study cerliiin rnodifications were made to the 

above cl ass i f i c-i I (CnoraIyo s t h s, inc Iludd trans for of dep rec i at ion 

and i nit-rest fo m thee fpe'; f unc i ora I catgcories to a specific depre­

c iat ionoXiCpoc rmse nd i fi c in terost expo.ise . This act ion was taken 

beCduse dep rec i at ion 1 ci non cans alxperi so and i s riot iceded for determi-­

ning revenue requiiera-urrts. Interest is included as part of debt service 

cosis arid i; discussed in Section 6.0. 

In addilion lo depreciat-ion arid intercsi, transfer expenses also 

includes impued andrents interest. These toa are non cash i-loms and 

are con-tr-a o irputed rut and intures- inconr . Since each offsets the 

other, they have been omil-lcd from revenueboth requirereri-s arid revenue 

in tnis study. 

A summary of hisiorical operaing expenses covering the period 1976 

http:purpos.3s


llron l njh
.lrn :C(,198,., 
 ir hn. i ,hl . 1 

5.2 Oiif:y)1 AND :.!A '
, 1I)ri - Fx11!H'FH
 
jcc :l(d fiIulrt o' r l ,, , r,.J i I qjen 
 ; e Ifcc l aL i c i a l 

i roin - .,I,'c c , o i I:pe 1'. I a roIo. ic! led 

"he I I cr I( 'L!,C',I' VU.i ' d WdW I ,-I ", leCS W pru\, io l-y (Ii ,(I i rd!SCI 


A y! cw,t r in a , o f opl il, i] . Ii n CO ' i ngl u; ( -. Ite Ias I n hie 

Y'(and one h If 1 'i)[ . Thi .; ana Iysik; ,,d-iuscd in'ijroject iIg ifi1ltue Ope ion 

and rl}ir]jorxnance ' 1 .en 

5.2.1 I aq. ,
 

The classification of wages 
includrs costs described by GOGCWS as
 

first chapter disbursements. 
These include direct salaries and various
 

indirect wage related costs. 
 Arrong the indireci 
costs are honuses, training,
 

housing, clothing and social 
insurance.
 

In the fiscal ye nding June 
30, 1981 and 1982, special salary
 

adjus-linenis resulted , increases in the unit cost of wages of about 30 
percert and 20 perceont respectively. Th. salary adjustrrents were int!ended 

to equalize salaries of lower paid employees of GOOCCWS. 

In the seven and one hal f years prior to fiscal 1981, the Unit costs 

of wages increased an average of slightly more than 9 pe-cent. For projecting 

futlure 'gs , tie av,.ra.o ,i itlcosts of w.,age:; for the fiscal year ending 

June 30, 1982, '.. incroad 10 perce.l each year, subslarit ial ly ref locting 

histori cal patteorrs of increases in wzage re Ilated expose. 



.22 Chemi cat c s h;,. n l.,. od llO t "O rr,; 
CIIor(Ili calI cc)"'T s have nCr d f1o0[ 0. 55. per 1000 cubic: ;l 

of watr-sales in tMe cakwltar year eldrililg Docrber- 31, 19/3 lo [_L 6.4lj 

i 197 Che,,ic .ml. . o-I in Ih., fi!ccal yor oriding Jne ."0, 1981 and 	 1982 

av, rqUd aboul [IH 5.81 per 100) (:ubiC flt r: of .,aJlr saleu.. 

lire 	 sub£t-n-I i increases ini expense in 1978 oCC Lired bocause of a 
shortlamc in Chlorine produced in Egypt. As a resul-f Chlorino produced inr 
Europe had to be import-ed. During the 	 three and One ha lf 	 year period endi ri; 
Jure 	 30, 1982 the urilI 	 cosl of Chemicals, rn,3asurud against walter saleo;, has 
increased about 5 percent per year. This 	 fac-lor has been used in projeclini 

future chermical costs 

5.2.3 	 Fuel and Flec-triciLy
 

The tMlinistr, of Electricity 
has 	 submitted tariffs desieid to increase 

charges for clel r ci-tY by 1987 about 29 percent above 1983 levels. WhiIe
 

these tari f fs are endirng- approva l, they rave 
Ren 	u sed as a basisi, for 

increasing the. unit coil s of fuel 	 arid electricity. I1- should be noted that 

the unit cost of fuel -irid electricity Wisad on mater s,-les, whilt flucluat ing 

sligh-tly from 	year I year, hs remaired relalivol y const an t sine, January 

1, 1976. 1his facl exists because-, li- W ',O_,C,.,,cloc-tric and petlroleurr 

products hve been regul ted theby Centratl Covernfnmenl. Tie 	actnal economic 

costs havo 	 nol been imposed on the customer. 

5,2.4 Other 

OMter costs include miscellaneous materials, supplies and expenses 

c lass if ied as Second Chap ter Cornrnod ities aidct [on CrMMd i ty Expend itures. 

Over the period Januar-y 1, 973 to June 30, 1982, the unit costs of Other 

Expense have 	 risen at a relative constant ra e. 	 This increase hus 



C 

upvo>:i m. I.d ..7 5 ,:rtiunJ ye6r fcr ofhr Pioduc ion Co.all ord 1 ) 

lb erof I p! '/etI, fcr o lhr 'roducl in Sev i cos and Adini n i slIraiv y >ce n­

' .(',. -h f,CIlk, IIvu loC] used iln project1 ng fu l re other xpern 5e1, 

:,3 SU . 'AkY 

Project-ed fulure operatlon and mainlenance expenses are shown in 

Table 5.2 



TABLE 5.1 

G ?E, AL ORA I ZATION FCR GREATER CAI PO WATER SU LY
 

HTSTORICAL ('.~t I .SEF;E
 

CPEP.,TICN & PAI.'TENACCE EXPENSE
 
Pm=tz'lo- Costs
 

A 
ca iS 


r~et. 	Electricity

C er194,6S2 

7 rcdictior Costs 


Prd.ztici Se rvicc Costs
 

Wuet . E!.vrricity 


ot;e Prou-cl Ion Service 


Adnirisrtrtive Costs
 
03242 
0, er 


t 
a A'i istf-at I-e CcsS a 

T
 
e'ai Zsrtc
"31 te rlce
2 Exrenses 


CIAT ID! 


INTEREST 


Total 	Historical
OCeratisg Expenses 


1977
LE 

1,333.3v)3 
2,2r •,37 1 

1 , 

5 4' 5 


2, ID3, 


Z5£ -5 

2 4S 5 


I 7 '2 

6,9:7,105 


1,645,570 


1,557,319 


12,141,314 


Year Endl ' !6'ce 


1978
LE 

1.516.157 

3 792,0!9 

7.
 
37 5Z? 

'5. 2 


'''.2' 

,4 


.?27 

..,,7; 


1.861?,765 


2,265.25 


2,923,C!7 


16.445,898 


ne-31,'.l-


1079
-
L. 


e 

1 945 t
4o 
3,542. 	' 545 

.., 

2 

2.025 	 1:3 

1 42 

"~omm 


f,~ii~ t, 

'2,35',27' 


2,426,466 


3,357,-,83 


18,142,120 


Per" oe
 

.. 


1 2,£1, 
9' 85 
2:' 

.1-', 

-

___... -_ •; 


' ,. 

8'4. 

-m .227 

'27 

5(967.4, 


,337.5 


F3SraI y, 
3
.. 

.. .
 

L LE 

c'9, - • C55,064 
, 	 5.., 


{£3 4
 

79,7-4
 

C_'
 

' h:- '? 918 :,:
x
 

070,'5
 

7751.555
 ______ 5....2 

' 

7 ,4
 

,73,7e ,21
 

35'.30 35,:.308 ' 7 


lo39.81'
19,336,315 23.721.51S
 

http:2,265.25


TABLE 5.2
 

GENERAL ORSAIZATION FOP GREATER CA!P2 .ATER SUPPLY
 

PRODUCTION COSTS
 
Wages 

Chemicals 

Fuel S Electricity 

OTner 


ToTal Production Costs 


PRODCTICOU SERVICES COST
.aps 


Fue: Electricity 
Other 

Tota: Production Services 

AD-,IN1HSTRATIVE rO3T
Wanes 
Other 


Total Administrative Cost 


Tctal OperaTina &
 
taintenance Expenses 


1983 


LE 


4,492,600 

5,689,100 

2,844,600 

801,100 


13,5827,420 


4, 392,900 

293,600 

1,046,,00 


5,732,9D0 


3,136,100 

ll . 20,2 

3,402,!00 

22,960,400 


PROJECTED OPERATcON 


19S4 

LE 


5,199.100 

6,293,500 

3,197,1C0 


905,590 


15,595,500 


5,025,600 


330,1 
..1,196,900, 


6,552,60 


3,5S7,600 
290 XC0 


3,a78,000 


26,026,100 


MWEUUCE
I, ES.S
 

Fiscal Year E:dVN- Jue 30 

1)85 1986 

E 


6,030,000 6,983,OO0 

6,952,400 7,695,500 

3,594,20 4,26,8S,.00,
 
i1,026 001 1 ,161,0 


17,612,000 
 7,i.-.227
 

5,760,000 6,5000 


370,500 1 9 
1,372.0002 ,1,55-'.S?' 

7,502,50
.0.C,73C,
 

4,111,800 4,n69,00 

319,400 3570.0
-'-6,0
 

4,431,200 , 

29,546,300 33,459,300 

19S7
 
LE
 

,0§5iBO
 
.4320,200
 

113..
 

2,2 


7,04,20C
 

._
 

5,342,700
 

5,723,20
 

37,-02,700
 



6.0 D[1l :i.VCK 

In Section 2, lhe nued for Egyltian and Vor-i currency loan;
 

to provide funas. for fi!e F ive Year CIp i1 II 
 I; rover I I NIn v.'i;
 

di S.cu,'; d . IrnSoc Iion 1, l i rI',d fo -Fl;yp I i , n cur II 
 fICy f (u ;d.to
 

finance operal ini def ic s .was di s(ussed. I th i c I on vr iouE
 

financi rg pl ars for Egypt ian cur,n'y requi ro 
 n ore prewupr led
 

a long w ith t he ir rnpc l on the revenue requ i renrrut s of GOGC';S.
 

6.1 	 EXISTINC IODNI 

The CCC','S has received both Egyptian currency funds and foreign 

currocy loans. 

6. 	 1. 1 Existinr Envptiar Currnmcy Funds and Loans 

As of 50 June 1982, -the books; of the General Organization for 

Greater Cairo Water Supply sho.ed I-gyp-lian currcncy loans as follows 

Investmont Fund LE 126,299,055 

Finance fMinisfry 14 ,754,9;6 

Maa , Corn;any 712 1.o__ 

Total 	 LE 141,102,150
 

During the fiscal year ending June .30, 1982, .f 'F,2,9"4 of 

principal payrments ag,,n;nst !lhese Ioans wore enlred on the boks of 

GOGCWS logelher writh LE 31 ,380,676 of addilional burro ;n;;s. The 

books of CNC.:, show ilterut of LU 2,12 for " The Maradi Company 

loars and LE 328,,1, for inlt-r-eJ O or-1i0m Inks ". 'te lat tr 

represrnts bank ch-:r ' trtior h,irn inort(- on borrowo, funds. The 

staff of GOCG0S advis s lhrl no inlt(r,I orn [,,ptiari currency Io ,.rs 

was paid duri gr-he fiE.. al year 181 or 1982. 



6 

In 1982 Ind p rior years, th itifference htoseen rovenues received 
and 	 rovenue roqu reMrrts was f inanced as a subsi dy from 	 the agencies 

shown abov. As i he so subsidiv-s were received ihey were eniored as 

loains on the bookts of GOGC',-WS. 

lHowever, i he LE 3,288,934 of principal paymunis w-e m d; 	from 
the borrowings of LE 31,380,676 of fec tv Iy 	 ie.e theti 	 hol repayme nts 
concept. Since no inlercst was paid, and no offuctivo repayoni made, 

the funds a .dvancedhve the cha racorislics of direct subsidies or
 

Capilal con irbut ins.
 

6.1.2 	Existinc Forei,:n Currency Loans
 

Al 30 June 1982, the books 
of GOGCWS showed LE 78,959,835 out­

standing for foreign currency lo:ns. COGC Swas 	 not able to provide 

precise delai s of 1hose loans. However, from 	other sources it was 

determined that 	 loans had been mcde t-o the Governmnent of Egypt for
 

the Cairo Water 
 Systems )y the governpr-nts of
 

- The United States 
of America
 

- Japan
 

- The Federal Republic of Germany
 

- Czeckos lavak ia
 

- France
 

- Thu Arab fund
 

Principal payments 
 of LE 2,643,553 were made against these loans 

in the fiscal year ending lun 30, 1982. Interest of LE 26,736 was 

recorded for these loans. GOGCWS reports that ie balance .f foreign 

loan interest was capitl ized. The precise arount of foreign lean interest 

paid %.asnot ,telrminod. 



l)&lerdi sg us.,ls ;nc If1r U i n P nIall dopted by and / o('fur 
GO i addit fundinq y -IfI i :enI r I C:,erfddl'n, 


m,.t nl bUi I ro UI red 

for 

- lijt, ol i I.L!]I isi'ir \ ,i, 


- Operal n
ai ss id i-, 

A surssnar y of fuitd reg ii m..s? a for Ihc major Capli'al irniuroveseni 

program wone pruv Amn.Iy d;icussd In Suc ion 2 and showrn in Table 2. 1. 
The Fi vu Yer Cap i a I Imyro.mmr rl 'l an in ca le., I la. L .2 in 1I ion 
wI I reqII ((s l( rULs I.198/1 for1 mjor c,p). mprove nil its. TheI i s 


ai"oun.t 
 oo op vrf isis s'!;s. di ua requ i red i a daio: d I supon Iho I i ing of 
tariff adjustmetrs-u arid -ihe schodu Ie of imp e,.n-ta-lon o f 1(w tari ff s. 

6.3 	 FUTURE FIACCIING PLAN
 

Existing tar iffs do 
 soa develop sufficient revenues to Meet lhe 
f-inanci alI needs of ,, COfCC, should adapt a Financing Plan to
 

define the sources of 
 future funding for capital and operating purposes. 

As a means of developing revenue requirements for this report the
 

fol lowing Financing Plan hacs been used :
 

- Foreign currency, loans 	 forwi I I 	 be obtained 
al)proxinslely LIL 99.8 mil lion
 

- Fgyptiin curr- , ;y 
 ruquiteiersls will be 
provided by subsidis or luins
 

- New -tariffs will 
 be adopted which .il I meet
tolal revenue rcquiremerrts of GOGCWS by the
fiscal year July 1, 1986 to June 30, 1987. 

6.3. 	1 Forei Currenc Loans 

For 	 purposes of this 	report, it is assumed that atl foreign currency 

requirerments for iI Fi ye Year 	 Capital Improvemen Plan wiil be obtained 

from loans. It is assurrad tlhat only inrerestl payments will be mode during 

tre study period. Principal paymns are 	 expacled to be deferred from 



f ive Io -Ion yOaUrs d !pnd Ii o ihe. lundur. 

6.3.2 [ojyJiiL r' r ic-r oc t iju !r,-nI 

t7or pur Fo .,s of i hi,; r-or-i, three a Ile-rnalivo F inanc ing Plans 

have been prairaroJ. Th,*y irovidi. : 

Alilornialivc I, coriv,:':rriI r of all exislino lFqyplijn C[Ju1T I cyIs1a s Ik) (ow:111-i!"r11 ! .,)pilcll ,: i il l fui r-(;rernarrI- a ita l roqui­* 'r h le <uh:idi bi(d dif'y ti i iO 

- A ler itr l i v- , CQi ll-i Oh Of itI I n J 1,1 fL1!t-JC( ', t ili] 
I " i Cl [y Iirn CLtIrA-(u y', b<IMi,: 'o c > ir t lI oail) Z l. 

Frovid , .i I p . r ,,III iri - telif ;rlti".C r" C!o ftrldur r c j i-i o frI c: i I !: il,,; .,,l,, I p ;-;I-ml. , tl(iin 
­

p< I pcy­
r n I i Io [,,_ : ,J I t I ',e I an du r in ti , u (I i io d 

- A litc . i vv ,o pr-ovi (_B!,f3 ihvtf rfo of I I Cx.i 1 inqEgypI i an currency I u n Irld ) InI f Mu-ao C rYlin1 "ub', idiesat 6 percui I i ri I o *er i,c'-nI I a a p,-IyrLOn1 of6 pe-corn- if 1 .- 5 Iv J I a' I h fudy prC0d of fUl Ure
Egyptian curruncy cons I ft IC On o ans. 

Under AIorinaive I , lho Eypt in C:,vurnm.: nl cor inues is exist ing 

policy for directly -,ubs idizing Ih financin i of fui vro onsiruc-lion, 

current losses and past d,-ficii-s. Al tornal ive 1, of for s tire advantage of 

minimizing the future cost of w.,afer sorvice to customers of tihe system. 

To do so, the Egyptian governmen- would aSsume the responsibit ity for 
providing the LE 184.4 mi lion needed for the Five Year Caital Improvement 

Plan.
 

Alternative 2, is structured to require payweirl for ia Five Year 
Capital Improvemnnt Plan by ithe custorers of GOCCWS. Tle plan assumes that 
al I existing loans on the books and records of COCS r.,i I I be converted 

to contributed capital and that futurO operating losses will be funded by 

the direct subs idies. 

Alternative 3, passes on -to the cusiomers of GOOCS al the costs of 
future construct ion, all operatirig losses, boih past" and future, and costs 



I1 f 	 f crAir IIruc fUi 0. ,l W,dI-1;uL J ;/I ri i.r I f i,ur:.
 
Il) ffc.(lureI Allr ,l (-, firtI50psro I;'ra fV C,,lorr::Ir,, for fI I' 
p."iC dc ,-)eu j atl e lIaif f.t' J IHrI .; : . 

6.4 [)Ei~i V L Pl wDVf Iw ''; 

The d-b1 serI ice requi rumertIs for the A Iernat I ve F inanc i a I Plans 
de f i nod in Sc i ion (,.3 wi 1 be the sum of interest and pr i nci pal payments 

req I i r-d of OCC'S. 

6.4. 	1 DehI Service oi For(i Curenc_ Loars
 

Dobt serv ice pyr:nsI s 
on fore i gn currency loarts used in this 	report 
are 	 shown i r Tab Ie (.1. I rI lhu preparat ion of t1hi s table i -%as assumed lhat 

no pr inc i a pa r I ., or foreign currency loans would be requ i red un iI 

after the sfudy period. This deferral of principal fol lows pol icies 

previously anrounjced b,y I be probab lcend ing aZjgnCi es. 

6.1.2 	Debt ; i im Curr,;, o, Lo:m s
 

[1he anItfn of dt 
 sen vice ruqa i roment-s for Egyp- ian currency loans 
ls dependent upon 	 which of the three alterriafive Financing Plan, or 
variat ions lereof, are acceptable Ito COCCS and the various Iennding ag;encias. 
To permi- a conpar ison, -thnr-,'pt ion currency debt service r-qu 	i rernts 

for each of the Alt ernl i v(, is a ,o shon,.,
in 	 b Ie 6. 1. As prcvionslIy 
staled, the Egyp! i nlncur -OrICy 	dc-b f rerv Ic I qu i rinenl s for- AtIrna five 2 

are used sub_,equn- IIlyin th i :; 	 roporI 

6.5 DERT SqRVC ., , ,1
 

Typical I y/ toar agreenon is prov ide 
that 	ne- earnings of a Ifit ii y shalI 
be sorravha I -l,r I hon arm a lnt cinte-rest- and pr inci i pt I payt,,n-ts . The excess 
is referred to as d-OL service coveraqe. Debi- service coverage is di,0 igrt-. to 
produce funds 	 in excess of inlercs-l and principal to in sure tthat the t mender 



, be pa id. -he t,;:cc wi II : u'erI for olhr r -oE (cu. 

No dob-1. rvi CC cov(rarqjo ir elui.-e Sk ha e b)eenii Ilho ed for m CC';.'s. 
-ence nIo speci f ic ,mnit for Ihis pIrpo, hls howl ilim bdJ. in Io~iirhr 

roq ii rcmn s ','h(.ri r(,%voijes of CU:A.v.S ore adequltel i. Ilih, r-vWontno 

req uircm-,nL inciudin 1 l Ipi,'iO- I nari d I:ini,1ric ( e:.Il i -,, b1 s(- t;ervice 

and ouL if nia lJJ I odd il Ior , wi- hoU I I-0qu r l suhS Idy , aLI f unds i1 
oxcoss of operat ion and m:intenance expenses Land deblr srvic wi I I provido 

a mnrirgin of dcbl ser'vice coverage. 



GENERAL ORGANIZATION 

Projected 

1933 
LE 

FOPEIGN C RRENCY LOAWS 

C-tined Fo-elrn Currency Loa-is 

Eyist'nc Lcans
inerest 4.342,0o 
Pri-cipal 3,5B9,101) 

To'al 7,Q31,97 

Future Lc2-s 
Interes, 262,8C0 

Totai Foreign Currency Loans 8,194,700 

EGYPT;AN CUPPzNCY LONS
 

Alle-n':Tine I Fi nlcinqPlan none 

Alte- n-t;v 2 r --- na Plan 

future Construction LoansInterest 
 630,000 


( a )

Allerr.eI,' 3 Financino Plan

Exist~nS Loans
 
Interest 
 8,466,10P-incial 3,741600 

Total 
 12.207,773 


Future Operatlnc Deficit Loans
 

Principa l 


Total 


TABLE 6.1 

FOR GREATER CAIRO WATERSUPPLY 

Debt Sv ;ce Eypcnse 

Fiscal Year Endi jure 30,3 


1tR4 1 33 IF5 
LE LE 

4,145,400 3,943,-,O 
 3,750,'7.Z 

3e) 10C 3 

7,734,5-0 
 7.,7,'C3 7.37., 


1,222. 6 2.K70,377 4, ,C77 

8,0-7, 17 42,40. 2,; :: 

2,635.000 
 5,508,200 8,318,300 

,241.607 8,003,700 7.771,409
3,9066 ,4 4,,.2. 00 

12,207,72o 12,237,777 12.27,7D 


1.917,c07 ,7.,,o3 7,T 7f 7
"_9 92 fl ... 

._ '__ 

2,754,370 
 ' 2- 07 

1957 
LE 

3,5532 
3,553,2M 

7,14 

S ,727, 9: 

17 .", 

10,347,5'3 

7,54,0)3 
4._723.7X 

12.227,73r: 

IC,72,32
5 777 T:­

(a) In AdditIon to Fulure Construction of Alternative 2 Fin,cinC Pit, 

http:4._723.7X
http:Allerr.eI


1.0 S~Q±Q~~~hiyusn 

A !,tlm ary of r, venll.10 IeCpjLIi 1r(!l.: i ShoW )n 11"r1)1es 7.I 7*2 lrd 

7.3. Those ,urr.ar-i. are hoi e; npon the lhrree f innicinir plan!,;, respec.­

ively, -that i.oer (i,_c:,..d in LeCl ion 6.0. NclO of Ihe tllc. show 

projectnd rnc:r,,l ifu <ind rlit illilerr: r(,. [xpewn:o, dlebll :.rvice ,lld IOulrtlWr 
a[InllllII ZJJdi IionI,. lo ldl1 rovoll1l(: rL (jlilOlVtI' -,_ LUIl(J( U ,!CAI i.110l le i lv 

are cor,)are~d aiilh ro', ,. :. t rn:, ir lcatto develop the a.untU l of
 

fund, nr:.d-d from- I<r-i f f:, or by ;uha,,idy.
 

7. 1 REVi NUI , ALTEF.NAI', [I 1
 

Total reven ue 
 requ i reren-tI s under Al-teriative1I , shown in Tab Io 7.1,
 

are expected to increa.e 
 from L.E 32.2 mi I ion in the fiscal year- ending
 

June 30, 1983 lo LE 52. 1 mill i in Ith, f iscal year ending June 30, 1937,
 

an increase of about 62 percent. In thesuar. period 
 rev, nus at e.:ist ng 

rales are e>:,ctod Q0 increase from LE 13.0 ri I ion to LF 15.,R mi Iion. 

An increase of only 21.5 percent. 

The no1 cast shortfall in this period wi I rane from LL 19.1 in 

fiscal 1933 to 
LE 36.3 million in fiscal 1987. 
 Under Alt.rnative 1, by 

1987 revenues from ar iff sources must incre<ise 270 percent over revenues at 

existing rules. 

If Al trnafive 1 revenue requirerents are solected, it is assumnecd that 

operating doficits i5 the 1983 to 1986 fiscal years will be funded fron a 

direcl subsidy from the Central o Iui(ver;ncnt. add:it ion i I is assurd thtI 

Egyptian currency requirrr p-los for the Five Year Capiual Improw:enl Planr 

wiI I be funded by d ir.c1 subs idie:und no requ irenents in;Pi:od on water 

custor rs. 

http:ALTEF.NA


!, 1r :9!':H
7.: ]2 . T, _i .,!'.I'.
 

"lctol r 'w'ntt ,. I'Qwpu .mm o tt ,r rl r.rlivo 2, 's.ho liin lu /.2,
 

are p roj. I- d uI,,i foir IF.32.8 (iIl 
iot it) 1h fi st l year IdiII 
Juno 30, I9d to I 1- 62.4 Id! ionil I hI I)(! a ye.r nd iIIq Jurnt3 , 19" 1. 

Thi, i ,tt, inn(:e .;r,Of 9)0 erc:, , "I.'l CIih .to.tftol I undIhr At fcr lrI y, 
2 is prtjectu d to r glutfrom 1.1 19.7 1ii!on in fi s tl 19h3 t,:),16.0mi l io 

'
in fisca 1907. to -IIt is !t111t I I by I ff f0PI IaI i 

SoUrCC S MtnU'tb(! Int c tsed 3j7 p n I. 


as ts'n,- Ihata Irtn 


-c A!, ',iI Alt errnal ivo 1, il i 

d opIo l iC. I! inlhe 1-983 Io 19 fiscat yeatL;s , II be
 

funded from di rc: I.;utbsidi es, 
 azid I h l tar-i f I iit i sc I 19! wi I I be
 

adequate lo 
 !conp IeIeI y, r c-uvt - a II r evtoLh r uror.,nt!;. .nd,T this
 

Al ernat i ve fund ing of :gyp f ian 
currency cnnst ruc lion '.;il be obalLj n,.d 

through I oxns with in-erfst on Iy iti I udd in revenue requ i rements I througth 

fiscal 1987.
 

7.3 REV tlUE P[ C-II . AIk.1 -ATI VE 3
 

Revenue requ i remen-t, AI rnr,:l
- i vc 3 d if fers fron Al terna-t ie 1 and 2
 

as 
 a result of including debt service M:ha'-es, interes and principal
 

paytct- S iOn l.ctlarten- Ccrlas,fied 
as " loans " in Ae fina cial n,tlor ,rnIs of 

308CWS as of June 30, 19 ?. In addlion dobt se'rvice on Egyp-lian currency
 

loans, as prrtned for Allernalive 
2, and intrresl otn frulrei funds used 

1o offset opera- ing deficits is included. Total projected Altertnative 3 

revenue requiremrn-s are sow. in Table 7.3. 

As shown in -tabte 7,3, revenue shorl-falls are projected to approximate 

LE 74.8 million by fiscal year 1987. 
 To fully recover this deficit in 1987 

will require an adjust nl-I in revenues at exisling tariff rates of 557 percen. 

"9
 



7.l -]JL"2'- .;JLY:!L 1.L :.'jj L.AJl r-(PJ.,!lVIL~~l _ 

Thru l2..v,>Iiui + lP, iiiir'r r I,All I rin; 1, pr c5 i t min i II Ic r .. j rum rICoCyp I'll 

level up,t dov,,lot) w, ra-li' fs. A I lorn II .o 2, o ,­li Ch Io(Jo v; oler lar1 

(in k, a miidd It e.'I anr AIcrnlI i vo 3 is based on iraxi mumri' roquii l ;,nI!-.
 

'
Val ic,' ot hter A I Iri, I ivo. are ava I I Jh Ic biT have riot been ireparl, d for Ihi.; 

st uidy. 

In the ovent another level of revenue reqUi QireCenl byi 5 d.ve Ilolrcd 

GOCCWS or an agoncy review.,ing Il proposed financing plan of GO,,CS , rates 

can be dove lopod h i I II rucove r The ew revenue re qI rtm,.?ns1. *lhe 

basis for nod ifying rate, presented herein is discus sod in SecTion 10,. 

r7.5 PECO:.:.tLgq A rFPmAT I ,' 

Revenue R,-quir,#.r! .. nt Alternatiive 2 has been selected as the irost equit­

able bads upn whi h to develop cost of service and rates for the fiscal 

year ending Ju.c 30, 19%/. 

In selecting Allwrnali,-e 2, consider-alion was given to lhe fact that 

operatinq and construction siubsidius were recorded as loans boecause of 

requirerenls 17 'C -+ System nridof Itie ,I , asdarr!iztJd Accountins le Contral 

Govc,rnni,+.i of L,yptI. . incea hos freds ',.'or oblair-ld throueh [lie budgeting 

process, they s pnytrr.r .),r pempIowr of frfct, s l e of Eyl to OCM-,CW 

via the Central rLjr id t.ini,,try of F i nice . If -cpayrrlI of the Ioa,, 

that are recorded on the el's at JLrie 30, 1,82 is reguired of GO1+C',S 

cusTomers a f t lie wa et sys Iorm wilI be pe5aI i;'ed and A I I be paying, These 

deficits twice.
 

The situation ill not exist in the future if tariiffs are adopted 

which wi I recover the cost of opurat ion and naintenance expens, routine 

additions and debl service ern cons truction loains. As propo.sed in Alto rnativ . 



2, L u lI r lin h p00 o (- £](I:rfeJd f ifnds Io Il, , 

of 	 .so ne i ot1na 	 Audsi d 1erv icc,of u p i1an Curr.ilcy lon,-, used foir 
tha I- v'u e r C-pi , Iirwp .'OIII-- t P on. Ifipll iI e: nlrlironof iHieo. -ate, is 
expec- d ', plovido, a oh 	clIc for cot.nu0d )IroilhI ard OXJprnsioln. 

7.6 	 0TI IAMRC.;
 

Other " tanl-s 
 %.-Ilinf luence ltur' revenue roquirern t-if arif ffsand 
The opeoa-It-n de.fic tthal wilI occur from 1983 lh rotgh 1986 .haould be
 
funded ,_,diI , LII)!i d i fr CCtCI I t
r;I h!.,; - I ve II- i s rice - theCor) I-.zI 
Gov'rnnent- chi s Ih ca rof I i n' t;o~ly ... t tI ly over vhol hIer raflo, al e 

,i 


adequale to meet cos. Fallure to ta&. Ibi ,clion m,,illresult in 1he need 

for- hi hor tariffs thlan are recnded heroin. 

In ordor roetto costs afi,,r 1987, addi-tlional rate 	adjusimentn 	 will be 
required to meet the presently deferred principal payment on conslructIon 

loans. A basis for rate 	adjusimon-P is sho.n in Sec-lion 11.2 and 11.3 of 
volume I - Waler Utlity lariffs, of the t.,magomen-P and 	Tariff Studies 

prepared by BVI - ATK 	 Asocia Pos iiih Sabbour Associates. A basis is also 

Included in Section 10.6 of this 	report.
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The d2sign of zin Cu it11 b ;rlhetu,,il IC Of I'll er r Ilts 1er ui irI. I hI de:­

terITli nat i O oi l 0II ra lorsv oifI i ye c i I ili e:, of aIa ofvbri ,A ,;,:,, cuIo,.:!o 

for l he cos;ts to he recovered. Cost responrhibili t* Fef upon al­aim d 

IOca-iaom; Of V iOunoel.rf,'"ni s of coss of 5nrvi. acCadilg Io 11iW rohlOVtW) 

SOrViV (:r iCquir'c:on-is of the renpc0tCive Ccus tom(er cl.:,ens.. Iaclors; Con­

siderod in devclopinga soe\'vicC s ure
aeqrie-om.nt 

- Volume of wo-ler puL'rch;u!so 

- Rale of va-ler use
 

1
- Number of conn.cCion. 

8.1 COST OF SERV IF 10 PE AILOCATFD 

The Tolal cost of scrvice -1o be allocated is equal to the revenue to
 

be derived from 
 water rates. The cost of service Dllocalions are based 

upon a test ycar in which costs ar e considered to be typ ial of lhe period 

that resuli n rats are expocted to be in effect. For purposesF of lis 

report, a tlc t year ending june 30, 1937 has been selected. 

The cost of service to be allocaled consists of the cash basis lolal 

revenurequirets for the 1987year as developed in Table 7.2, less 

mi scelI aneous operat i ng and ion operatin 9 i ncome or LE 60,067,000. 

The costs to be allocated coansi st of 

- Operations and maintenance expenso 

- Cap ilal Ilaled costs. 

http:aeqrie-om.nt


A d 	 lii t, .',, r pi (l ih ml hats: rood to al IIca Io cost i f
 

ser\ice is , Ci 
 r d in bc lai 6.0 of th,- reporl 'Alt n i ilitly 1,1 i f ,!, 

Vo llii. I, I ijiij r. nall dt tt i I Sludie! fwhl, ivo .1 w /: .. ,.- .i ys lms 

Preroil ed by [I,1 ; ivIo- Ai tK 'iti! h brour Ad:d i a d i, d Octoelr" 

1979. . I, Illis sItdy 1l1e1 a , - ax'. I ., ole i y ii'-. 	 tod of ot a l ocalion 

hls bo(on t _wed. C c; I )I"c - I Ioc l,I! Io 

- Fuict i l;] cofst coirpciriori I
 

- CLusFtor,.rr C c Soos
 

8.2.1 	 Base - Extra Casilcity Co;tl
 

In l1he base - extra capacitIy cost al location, all costs 
are separated 

into four or mor'e funclional cormponenlns. These components are 

- Base cost 

- Extra capacify cost 

Oaxiirur 	 day 

* Mlaximumtour 

- Cuslomer costs
 

Base cost is 
 def ind as the costs wh ich vary with the total water used 
and the costs associated with serving customers under average load cond itions. 

Extra capac ily cost is divided beteon ma'.:imum day extra capacity cost and
 

maximum hour xtca capacity cusl . I
Those costs are associated with eling 

wialer use retu iremei; in excess of atvorslo use. In -this study, customer 

cost is divided be-t,,n billing costs and costs associaled with operation and 

frsiin tonanco of me er-s and sorvice I ines. 

8.2.2 	basis foi- Al Ilr:at ion 

In a local ing costs i n th is st ud' 	 using tIhe base - extra capac iy me hod, 

the allocation is based upon the coincidental demands for use of water placed 

on the system. For purposes of this report, coinciderlal demands have been 

IC 

http:CLusFtor,.rr


oWt s dol.t lpdmtin.. vari o0uLs dc,.,i- ];r (tor:;arrI 


are; C uIft,,',illi ' d,)l(- 8. 1. Il-ey i 


by of u,. :(oro 

ir-(,cr, irilro: t if, 


US0 to ,lar, _ tJ,92nd 


1 ;F; i fllilt i Iy or- ho t lIy 

aue CXpr (; ceJ a;; l r tJl;(-..Uf ;uVOr>;],uv tlre II
 

should oe
riiod JIf - 1 I dcrr: . d foA,-Ir-'; ou,!d -err arIc (Ii ffAr-ci Iila; 

Hluc.e u .ti iill tl pr vio .; 9epr If. [hi: ;i 5 dSUe I10 lh ldd io al hiS t-icil 

dal i hal Ih, bcrn r-)dfi v Iab Ie for lhiii study. 

AIt houJh I h; fclors ueed here inwere esi mt-ed , i-1i s reco~w!nrdod hIh
 

GDGCWS iiale ac on1to accurately measure IreaIment 
 plan and well field
 

production. Adequd-o nrcieing and 
 reporting 'iI permit identif ications of
 

true coinc iden a dem.rJnd on the .system.
 

8.2.3 At location o f Oration Dnd MeA ntoncE/n se
 

The 1987 1est year ex>-punees have boon res- ated 
 to permi-t ci assi f icalion
 

by system function. Expense.;iclasified under 
On .ojyptan Standardized
 

System of Accoun! s, .".hilo repor ted by cosl 
 cunter, are not de ai led by
 

funcl ion usab le for lIIocal 
on to cost corrnponnts. To perri it a propcr 

allocal-ion, estimcles hove been mde of the proportlion of costs altibutable 

to source of supply, pumping, treatmon-t and distribulion. The resuIt of this 

alloc-lion is shown in Table 8.2 

8.2.4 Allocation -f Car ilal Related Costs 

The i nves Irw,n- used fur a I I ocali ng CapitaI Related COSTS i s based upon 

esI i tted vauI es of water properties as of December 31 , 1978, un it ized 

improvemen-t-s from January 1, 1979 to Jun,; 30, 19R2, enl inates of the functional 

characteristics of the balances in construction w-ork in progress, and all 

al lowanco for capi-ta l additions subscquenl to June 30, 1932. 

The investinrlir in the .:ater system is al located to appropriate cost 

components -to determine W-re investment for which the various custono 

(I 
9:t
 



clis:;r, are responsibl,. The al locat ion of esli aled p alm1 inv'sliruii
 

for the 1987 year is shown iii Table 8.3
 

1io data fIrc.,n i fable 8.31 urreel I he a I_cal iolI of Ihe lotla I 

inve, iri in the tesi year.eril The raiilo,l r I he al locjl ed investmen-­

fif ouch cosl cor p nerni i o I I 
 t iv,1mI 

the distribution of capitaI 

a- f01 servOs as Iho bais for 

re l AWd conts, 

The capial re latod coots of the cash basis revenue requi rements 

shown in Table ,2 have been allocated a.s;hown in Table 8.i. 

8.2.5 Surymm'ar of Attocatfions 

The allocation of cost of service to functional corrponents for the 

1987 Test Year is shown in Table 8.5. 



GFI'ItRAI. 0 GA(,I I ;AI I ( t0 (- : AHR CA I C,) WAIFR JPIf'I I.Y 

CO INC I IYII1A L I)[ ;V!A[II) FACI ORS 

Dofiand Fciors 

Max i ritI rl Exi ra 
Day ,, i.i
ly
-


Co inci dent a I ax i mum
 
Day DomiJni Faclkrs 
 120 100 20 

Raii o 100 83 17 

Maxi ilium Ext ra 
Hour Base Capac ity 

Coincidental Maximum 

Flour Demand Factors 
 150 100 
 50
 

Ratio 
 100 67 
 33
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IAUL1.18.41 

GENERAL (]RGAI FO MANA I04 'FAlI C CA IK WATER SUPPLY 

ALLOCAl II O 'API IAL C02 V 
TO Ft!!l( II():' A ([MT ,;).S; I 

1987 Test Year 

Cost Co-n -I Raf1io ,.iCapl Re laed Costsal 

%LE 
 000 

Common To Al I
 
Base Cost 
 11.9 
 2,649

Lxlra CaaciHy Cost 

aX i rimumD y I.5 
 334
Maum lbur 2.3 
 623.otors uJ Services 
 2.8 
 512
 

Comrrn To A] I Lxccpt Wholesale 
Base COO 21.3 4,742

Extra C.c 
ly Casl
 

t UIcjrumrn'!,Dr-
 10.5 
 2,338
 

Cormrmr To All EIcq Raw Water 
Baso Cr'. 1 40.4 
 8,995

E/rd Cq i-y C) -I
 

Maxirum 0Dy 
 7.5 
 1,670

' siMour 
 1.8 401 

Tolal Al lcaf Cap i lal Cost 100.0 22,264
 

(a) Cap ial 
CoIss include only debt onservice foreiqn loans, debt serviceon Egypt i,i currency loans used to construct tho 1983 - 1987 Five Year CapitalI riprovem(mrlV P Ian and routi n annLa I add i lions. 



8-

TABLE{ H.')
 

GENERAL ORkA!Ill ZA'l I01 FOP (R-AFLR AIPC)WARR 
 SUII 'I.Y 

SJ\.',ApY Of AL )CPAI ICO OF (N Ol )i IfVICE
TO I-IJIX"I IC.4:Al. Co.-;[ O :O I I< 

1987 Tosl )ear 

OpO(ral lon Cap il'aI
 
Cos I-Com:,onent Mi i irlonanco 'a I at-ed 

.P_O-_1LE 1000 C osts To t a I-_ LE 1000 LE 1000 

Com -rai To AI I Base Cosl 

Exl ra. CIpac it ' Cost 
MaX i..LumDay 
.':axiMNI Ilour 

Cuslomor Cost 
tllors & S .rvices 

[iIIs 

6,820 

I,095 
780 

57', 
461 

2,649 

334 
6 
623 

512 

9,469 

1,429 

1,403 

1,091 
467 

Cornmon 'i o AI I Lxcep-t ',,j1oICsa IBase Cosl 

Extra Capc ity Cos 
-hxiMLuim flour 

A,44( 

2,185 

4,742 

2,338 

9,182 

4,523 

CoiTori To Al I Excp l-Rv
Base Cosl 

x tra C pa:: i, Cos 
' .xinuu D,:,,' 
Max imUrlr)ou r 

Wafer 
19,122 

2,097 
218 

8,995 

1,670 
401 

28,117 

3,767 
619 

Tol a I A IIocal ed CosI­of Service 
37,803 22,264 60,067 



9.0 A!f W:A I _o!) r (V ,.I . ( A"' F" 

To devo Ic Ior i Ifs Ih:l 	 ,.' I I rco ver co,. I, f providi wi%., o 

service in an c(Ii u i oi0 r'fIIrcr1 , CccI . ' i.,'of ' isj zilI Ioca led to c [sacr:..r 

cl,-Jsn , ; rh: r(I-.i- .ji i I \, of r.r:I, cur im r c ,'ir ; for i Is !sh!-r11 of crojI 

of survice rlly Iu clir:,ilcd, by d:v',lopinc uni I cowl of sorvice for ,ocich 

f uPc ionCAI co'I cni.;r-)n,:l. Th rpp I I cc Ii on of Ilhws, unit cools of so rv co 

Io -1h( U[ i Is of CstV ice co l I t- i lcd by it I I p frmi Is IhIro doeurmi no ion 

of a total cost to ,c recover ed from cach ci ass of cus Iomor. To devc: Iop 

the class responrsibilily for cosl of service it is necessary lo 

- Identi fy cwsotorrer claoscn,. 

- Develop uriiils of service 

- Compute un il costl; of scrvice 

- Compu-te ccc, of servicc allocations 

9. 	 1 CUST.EO P CLA-_f.
 

CusIorr,-r cia,;,, o,.d i 
 tnhis report are based upon the classificalion 

used by the Ceer-orcil Or,,..izzilion of Grealer Cairo Wa er Supply.
 

1he cusorN- o,5s clablished for this stucly are
cioss n 


- .Gccror,I
 

- Corr,,rJ Cc icr1I 

Covetrrnr,t-n lo I
 

- Factor ies
 

Slandpipos
 

WhoI Iesa Ie 

- Row Waler 

Goeral cus-orners consi nP of residential or aparlrerl bui ldinprs which 

are someliris ref-rruc' to acr houses. Cor-oc ial customers consist of 

enterprics such as stores, holi s cnd resAurarrts, rtY)sque..s, chrurches and 

:'-'ho, I I.1vrnnI o i pub I i C I..n I,, 	c Me 1oro c: I ud us in (I ind coverrrInIrT t I 



C caounitr;. FdCtorFiUS IM plWIm jIr ufec u rrin 11d l-rz) v ic uor-Ir i20 l . 

'rhe Slandpi pa cWic-rrr;r ciI arceI lieocr cofIII OiciU:h free-hou i1h 


wo Ier i!; IIade ava i a Ie to pcr'S.Uc wi-I o%'l i'n ..e corInGC: lions. Sa 1dp les
 

is the t, rm used 
 ),y fo r b i: fI it.Jl Ji ., . h1 Ii crliI , 1r , u sI Ae',­

ci a;s cover-S cIi r Ifi d and ir r ril (il !,ervic u non po l Iccbw ltor srpp I iei,;
 

The Occ',S p rovides waler for rosalI, or at wholesale, to tehe Il iopol is 

Water )istribut ion Corpany. The service Is classified as -the Wholesale
 

cusomo, class.
 

9.2 UNITS OF SEPVIC[ 

The units of service used in allocating cost to custorrer classes include : 

- Number of conrctcions 

- EslIincIted wert Lpirchases 

- Estijaled rate of flow. 

9.2.1 Number of Ccrrcctions 

An ecii raled nrrfher of connecti ens has been projected for the 1987 Test 

Year. 1TIe num!-jr f connec ions sI-owr are based upon aral ys is of custore-rs 

taker r frorni or d. o f CGC-L:; . Tie nu be r o f conn ctIons i s di vi dod i rrto iwo 

grOLps, tos c,;Ioc i onr, m;jrsured orr aIr qti i va faIi ! Icat"r-i)is is an d connecli on5 

measured on a b i I I s i -;usd bas i s. 

9.2.1. 1 [qu i,.,: I-, r-,cI Vrs. The usC of c-qu iv,--lent r tors permi Is the al locrl­

ion of cer-a in costsIo I r(usarcr- ;.Irjr I Iho: r I ailive capac i -y of connecti ois 

arid -[he in yestI,-ni I o soc i IIed w i l corrrrec 1lois of various sizes is used as a
 

aSrIlrer Upo
r w i !I IfIcc I( at I oc: Itins carr 1-c rirdc. For purposes, of ltis 

stuWdy, tIre 10lo1-; ing (rrq i V, IIc-rl Iirs fac or- have becn used 

http:pcr'S.Uc


_[QUIJVALF T o-1'Tl PAT I0-

Mol e r Equ i va Ient r- [r 1quva I( nISize Meier Pia ciCo 5 Moir ,__. i 

20 and under 1 80 10 

25 1.5 100 14 

30 2 	 150 28 

40 3.3 200 45 

501 4.7 300 85 

9.2.1.2 Bills. The unil of service ciassified as " Dills " represents an 

estimate of -the number of bil Is tIo isseICd a,nnal ly for each customer
 

class. GOGCWS iSSeSO b is 
 bi ront h y or six tscs [ier- year. 

9.2.2 	Water Sales
 

Water sales were projected based upon historical patterns of water 
 use
 

as reported by GOOCWS. 
 rthe projections provide for Incrrased growth in "the 

water sysler. 

9.2.3 	Paifte of Floe 

PRle of flow or class denmands are based upon estimates by Black & Veatch 
InI rat i one I . ololal system coincidenat lfunrind,, were presented in Table 8.1. 

Class darenid ,a r the noncoincideisal deminds created by tIhe vorialion in 
waler use by different customerr rroups. Class demeinds are expressed in terms 

of 

Extra Capacily
 

. Maxiimum day
 

* Maximum hour 



ba [)l' 	 'I ,: , ; f. II.J) ol!. 	 111i I. oo I I I IVfJ OI) C(I J CU:-;ol ! I 
cI a_-,S he u;,! tGapa-i ily =(" uI- po a.ilo.Ijo ,rofreS~nlIs ho esifilirld tint,,:; 

uad 1 dli-rljI I o r.;spocl iv(- perio dc; of o:al,, tl..;e, 

Ia-,,, 	 dom; ndu u;sed if III I-, rso o lI a ro bulseu IIpofI sI fil) Ii ci I I?a iII,-, I f 
Bl.acl,.& V a-ch I ru rnatI .,na I . l hose o., lj I, I cicludod eiV a l ioil of II 
var 	 ous s, v icu cond i1 on, i Kq ra I , I Isnj and IV uxtlorls ive op>{ r iilick i i i 
area 	 of o ' .r"i<,.', Ir t.e (: I I mICltu-, w crrc0npar-ed w i ilh 	 sys-I :ncoi Ci denIal 

demand; Ito iIn,u c. thI I r Ieaot Lab loI , -,S, 

9.2.4 SuItXOW. 

A LImarynEiof-y 	 CStloMo- class uri 'Is of service show ing The 	 nuuinbar of 
customiers, baso or average water anduse, extra capacity factors is shown
 

in Tables 9.1
 

9.3 	 t_cO,,J r-?_r;-Ci r
 

Un it cost of service i<q obtained 
 by dividing Iolal functional unils of 
service into total funiional component cosl of service;. The 	 un iI cost of 
service based uponthe calh basis revonuC requil omeils shownis in Tabl 9.2. 

9.4 	 SIJ.AkyovA!_(-)F I(NS
 

By mulI i plyingvj cut-om"r 
 ci <, uni is of solv ice by the unit cost of 
sorvice, cuftowr clau, roslOns, i I i .lycon 	 be estimated. Table 9.3 shows 

customer cla!s; rouprnnsibi I i ty for Ibe cath hauis coutI of see'vice. 
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TNU9 0.? 

GE-N RALAI. .'ANI /A I I F-OR (;i!LAT .RCA INO ,ItFER SUIPIPL Y 

UI4T COST OF SF VICI 

1987 Tesi Year 

Cosi (r.o t Cost of 
Servicce Un is of Servlce 

Un I 
Cos ioa 
SOe-vi CO-( 

LE 1000 I 

CO:0;:.:NDclrCe 10 ALLCo,l ' 9,469 1I16?, 80C lO000,3 8 7 
Lxtr, C ci ly1 Cos 9 8. 

Pit[-ly 
Cus lom:r C-:I 

1,429 
1,403 

1,506 
4,971 

1O00tm,3/ 
1O0013t/d 

948.871 
259. 59,1 

[3 i 
1il 

c or,,ice1s 1,091 
467 

914,300 
1,934,500 Bills 

,1.314 
0.241 

C0-.:0 10 ALL FC
"Co 

[xt r d C.ruci)yL 

T ',0 lIESALE 

'; Htour Cost 
9,182 
4,523 

1,029, 700 
4,521 

1 00) 
lO00rri 3/d 

8.917 
1,000. ,142 

CO-.".O;i '10 ALL EXOR Ht] 'l
Base Cosi 

Extrur C-pc it, CoRi 
NPOx i tmjriDay 
Maximum Hour 

;,'A [R 
28,117 

3,767 
619 

1, 152,000 

1,506 
4,977 

1000 3 

1OC00r 3/d 
l000rr3/d 

2'1.407 

2,501 .328 

124. 372 

(u) Based upon Alternative 2 Revenue Roquiremerints. See Table 7.2 
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GLNERAL OfOANI Ai I :1)IR (;,iA-l IR CAIRO WAII[RPoJPi.l
 

COST OF 
 S LIT I('I AL I_ JA I 10N -10 CtI 10) CI-AS f-s 

1917 1[ESI YFAR 

AII ocated
 
Cost of
Customel Class 
 Servico
 

General 40,212,000
 

Comme rc ial 
 3,545,000 

Govcrnmonl aI 
 7,376,000
 

Fact-or ies 
 3,276,000
 

Standpipes 
 587,000
 

Wholesale 
 4,823,000
 

Raw Water 88_)000 

Total 
 60,067,000
 



10.0 P ,'C-;Fh TA.: , I1!! iF 

Tar if f schedu Im Wc r,owl scr, ice are. presenied in lhis sect ion. 
Three schedules have been prepared us iing ihe cash hasis revenue requirean-oIs 

Shown iI 7.2. These tre :
 

- Pror~c;i sc,)-io-t.ceor; ic 
 cr " Abil ity to Pay " rales. 

-- Proposod Po;' det l , Conrr;ercia I/l dn r i . ltles. 

- Propos.ed irvice Chr qjo - Vol ur,- Cha r16 raes 

Al rates are base,-d on he fol 1 .I.n as.ur'pt ions
 

- $ubs idies 'iII he 
 cont nud i hrua,;h 1926 

All Iater ;ervice ,i1 be n -irloed arind Ihet2 sha I be nofree service. In Ithe Ce.,ei- r itnprov
n 'ide Ito userswithout c .ior . qc',, bar ri , ain I a., etc.
the rn rnrd , u .'ilI td to htr,Coverfor-ates. 

A Schedue o rnlerf .'en. ,e ; 'ifMtfjf VniLmo toynincg 

All recon i P na .irnb_a III ,!pi i. sd oin ac:_ip,)lotallht -t
revnue requiro (nils .. be,iI I recavere.t by taIri fts or speci fic 
subs i dios. 

10.1 SOClO-ECOi.C O.R " A111LITY TO PAY " RATES
 

The rales recomeconded for adopiion by 
the COGCS, are based upon 

Abi I i-y to Pay " or scial consideral ions using cash basis revenue 

rquirmcnI s. 

10. 1. 1 Soci -econonic Cc-sid ions of Tariffs
 

In tho 1,ianagsnie ni and lari ff 
SIudies conducted by BVI-ATK Associates 

with Sabbor Ansc-,cia-fes in 1978 - 1979, discussions and interview,'s w.ero held 

w i h a wi do range of 0overnnonlta I and Water u1 i i i y ianagers. One theme 

predominated when iari ffs were discussed 

'V
 

http:Propos.ed


10 ­

- Tarui f f,; r , l;e de,.s i qn'ed I ha I rocoii iZe the, ob i I i ly
of lhe, ,c:oin caiI ly deprivecl customer -to pay for
.SOrlV iCO'. 

Irn discuss ions during this study wi-i th eioChoira rand staff of
 

GOGCWS lhis er s
lh pornisled, We conclude, therefore, hral 1% imrpacl
 

Of ruc'or.;rrc-t rcl., 
 should na-i seriously inpc l U[,errruesidunial users
 

who w'ould be aJ ',:r,;Iy i f C ,(t.-dby 
 sbcisl anliLl tl ,.; ilC(t 5,'.Z- An
 

objeclim Io li , o.,iing uni fori: -h;enca jorr:-cubic i. 
 r rates is thaT 

flitipocir ( Ia -:lu:lly Iibt i in q ie r:11jre ifffluen.t Thi s subsid i-li o
 

is measured by cae'rmining ihe share 
of ic-me expended for n'ater service
 

by persons of 
 varying ecorncic baclkrcundn. 

The principal problem of socio-economic rates i3 the difficulty in
 

identifying custoeors who dre really cnil 
 led to relief. Under the .roposed 
" Ab i ity to Pay " concept it is assuered th"at watl or use is an adwquavo
 

mvasure of ability 
 to pay. The asuption is it- famili es with very
 

imited incoes roeside 
 in sr,,:ller htor'n wi i inadequalte or substandard
 

plumbing and hence 
 use less water- than the -ore aff luent customer. For
 

purposes of this 
 eport it s asLit-d lhat low income customers use loss
 

than 10 Cubic rIto, of
J taler- each en -l , t.:,oreover, it is also assumed
 

tha-i this quantily i; adequrtl to :net basic 
sanitary needs. Studies by 

"the Wt1O confirm lhJl tfri- , quantity falls .,ithin Vhe upper portion of the 

range of ri niimuM .alon reqa ients 

An additional considera[ion in dovelopirg tho charge was to Iimit 

the combined water and seraqe charge -to low inconre faini Ies so from three 
to four percent of I ir annual earnin . Bty 1987 if is estimoed thaI the 

average annual inconr for this group ni II -proxi ro1le LE 600 per year. 

This establ ishes the combined chare io water and sowerage services from 



LE 20 Q LE N . rr, ni125 lot y AM_'; fr-hhi!; I itsf,r a.,lor s;evice, 

al al,rage ch r;a of . -11)(1);21 80O mil Ii l r cub ic metIr of o."ilor
 
I)1 1,d wo l (:XC . i
not 	be v,\vO "1114,Jr'!C) Nt'lt(d r'l !;achieV, tlhi,. obje(;,; iv( . 

10. 	 1.2 l ,cocrrc..derj ,at
 

The re cuw;ii Ab i i I y 1o Pay
Tid (I " a 	c,tIo ari f,, cre slowni in Tab e 

10.1 . II is raceCo - de tc be 


wi11 lh,(1983-8, fi a I ytucrr, ladg 


1I 	 Iiol ra-tIes i mp Iomen-1od ri s-1o1)s be.I ni in 

1o f L II recovery of cost by I ho 1987
 

fiscaI ycurr-. Ir a;diju: rrn-tf in tariffs should lake place as of July I, of
 

eachr 	year.
 

]he 	initial block In each of the raoes is based upon the economic
 

condiI-iors discussed 
in Section 10.1.1. Subsequent- blocks were selected to
 

permit increasing charges with 
 increasing use. 

The rale con sists of a standard service charge per Iliving tn I for
 

resident ial users, u variable -c'rvice charge for non 
 residenlial users, and
 

an inver'red volumrC chur-ca based on 
 wter The
rs variable service charge
 

for non residential 
users increases as tle sie of the met-er or service 

connection increases. 1he inverfd volui,, charge contains five blocks and
 

is applicable to 
all but 'pechil customers. Special rates have been Clsiged 

for wholesale, standpi[u and rn twaler customei-s 

Tho volutio in the proposed " ALilily to Pay " volui,;r iic rate blocks may 

be rodified if appropriate adjustrijenr is made in the unit charge, ei ther 

for -lhe block or in subsequent blocks. 

Studie indicate that about 50 percent of all General or rc'Adential bills 

for 100 cubic meters orare 	 m;.;o Thisless, each rron-ths. percentage increases 

to 69 percent for uag;e of 200 cutic mtors ind 	 tic: 76 pareunt for usage of 



t0 -,
 

300 cubic rorte-ers. These v()lumes rap re:cnt limatederrcts uscijeo ft l 

or ivi9ng uni, of about 10, 20 and 30 cubic meter; per flat per won tr. 

Corex.rcd in ,_asthr mainer, bill()ed us o;of 100 Cub ,i;&tr. OoF I 
every two ,nlh:' rcpr'.seHIs aboul 10IIr1 1 n 1 of lo l residenl ial usage .i h 
28 and 35 percimt of esie rial usae for 200 and 300 cubic melers or 

,
ls .ever ',o mionths respicl v l y.
 

10.2 .vP' IAL/I t[USToIAl RR:LSI[-lRt:IFS
 

A propoted l oi Hon iat- oro;t~rcl/Irdustia Rate is shown in Table 

10.2. Separ-, rolus arp reca,rdutd for resident:al or generaltuslmers, 

for non residential cusotoitj rs, and for the special cuslo ers. The special
 

cuslor,or rates are -the sario as previously shown wi h -the " Ability to Pay 

rates. 

The residential portion of the 
rate containod in Table 10.2 contains
 

a variable service charge which increases with the size of the meter or 

service connection. 
 It also contains a two block volume charge. 

The 
first block is for water usage of 
I to 500 cubic melers per two 

mronths period. Approxirately 85 percent of residential bills cre for this 
amnounl of usage or les. The cusior.ers use about 45 percent of water sold 

to general custorars. The second block covers the bills issued for mre tiran 

500 cubic motors of water use every 1wo tint hs. 

The rates shon n Table 10.2 include a schedule for phased impl"erlrta­

tion begining July 
1, 1983. The schedule assumes that by the begining of 
the 1986 - 87 fiscal year, the water rate wiould b(!adequate to recover elotal 

cost of gervice dtvpiopd in Seclion 7 



0 

10. 5 SuiRV C 0IA ';-VOI I M/V,A ;i PA! F
 

Ai ill cc li,iv 
.I 	 II i e l fii- in Secl o 10.er 1 (Ind 10.2 i 

tire poposed er-v CL, Gh ,- Volraw Chiarqc ta Ic circ:rle il Tabiio 10.3 

]ii: 	 ra ; i.:sitliir ill fol) - I he xi cihu rp l ete:; if O ,:;a i t, 

included here in fo- cisotJ of cxis.iirg p opsr-;od rf:sfiiisi alern­

al-ive. 

The 	 scr-ricc charr, ik dcsiqred to recover- subsiunli ally )II thre
 

al locIaled cusAovti reI aied cowIs;. 
 As a resLI I,1tire charge is not always 

the sara for gcicrtr I or rsidetial rd ron resid iii ial cisoures. The
 

Volume Charcge is appI led -to ct or
i Ia 	 ifsur-d (_t-!Aimcild wate- Lj,. 

The 	rate is designed -iorecover cash basis cost of service. However, 

it does not recogni:,o social or economic factors. 

10.4 	 SPECIAL PATI-


Each rale schedule contairs ione 
or r-ore Service Charge - Volume Charge 

rate appi icable locustomers wi-th special service conditions. These
 

i c Iudel:
 

- Service t st-andpip, s
 

- Wholesal, wiiOr slr-vice
 

- li,; wat er er vi,-e
 

The service chrrcje 'lemnii-s of the rates are 
based on estimated b iiIs 

and the a lIocatld cu-, ower coat. The vol ulne ch.,rgca are 
base d on a lIoca-led 

costs, dir ec- cass and eal imatId vol ue use,. Each rate 
is designed 1o
 

recover the 
cost 	of 
service al Ilocaled to the special us-l ,
 

10.5 	 OTiER TARI C I I 

In Waler UWilily Tariff,, Volwro 1, of the 1979 	 tanagement and Tariff 

Studies realctive t,'alr Fc-i-cr 
 Syslems preparcd by 
WVI-ATK Assoca ies
 



preTqe nla.h lhc v JL(r '.iir, a:lh i d i- iof . ,eqW1 l,,if if A i:r'! iorI;hnt 

(.,, IY .J ,wa tel,, rv pr~o;el ly " 11 d t,11 iflf- , 1,UL d i rl, l (:tu r I)hLf,!' i ai ion ,; 

a ', 	 0le, uaa OaWOr 'ri ff i ,, rada,, lul Ir 110i ol elcily I ilut d to, 1110 

fol lowil: 

Designile of ff iciol ruosloan . i lt for the supervision and 
conirol of uN lily.
 

- slbih Ii I tacopld rules are the basis 
 for providing 
wa ler. !,(,i v i L,( 

- f o ib iI fro , ui,, of w Il-er 

Dc futic, rcqi rtmri I -, for wzjtr serv ice arid mothod to 
apply for- icI ei-vi(5 r', 

DOi ;r 
, 
al, ibili-y for installation arid repair of

Se-rIViC:L ' - dllld F:Uf! r'," 

- Lslclih c billia; period
 

- Provide for- _.uri y dposits
 

- list 	a Ila s i:s for sy l-tern oxlernsion
 

- Provide 
 for di.rcon umce of service at either customer's 
or the utilitv't , reqw,. I 

- Provide ponalfiI. fo;r non coripliance wilh rules 

- Adopt watier r t ', coanrr.,etIon fees, deposit fees and othercha r .jan. 

A form of a w-ralr mae regulalion was included as Exhibil- 9.1 in Waltr 

Utility Tariff Volurn 1. 

10. 	6 TA f ti I-JA[ 1.: 'i '!T , 

Ira If vv,t i Ir1hd l ti Mer AtH rrnt vo 1, Tab u 7. I , or At termat ie 3, 

Table 7.3, zru sa (ctd -the rate ,sc,dutespropa rod t nuier Alterna-i e 2, 

Table 7.2 maiy be adaju.lad by siply I proposed 

up or down. For Alrnarit ve 1, th, chargaqs 

facl orn,) the charges olthor 

cR.outl t faclorod by .82/ to 

rcsullt in the dci's ired lvaeI of rovenue. i r Atlrnral \'[ t5tao clihar es 



10 -­

shou ld be faclor 'd by I .. /0 lc uLIu I in I m do ireJ leve Of IUCo.luf 

Shroe Id(so~crr.e o tbh adju:-Imenl" be dos i red as a conpromfi ise, -1re 
appropria-tk) fa ctor m-y be fount Iby dividing rthedesirod total cost of 
service ill / I :C, otlhro OridI iling Revenue and Non-Opcralling Reven uc 

by LE. 60, 06,0 0. 

A
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IA I . I 

Cl:!)Lt.,\ h. A, I/AIl C;".I I'; tu}: ili All IC (,AIk' WAIl-, IIIlY 

-ult : d Ahi ilyII Iy I " I 

_ aI fci f isc; I YearI :IIId i1g .1iltie 3,) 

1984 19C 198,6 1987 
LI LII LI- LL 

OT'rA/IL WAlIlR RLIAlL SERV IC 

V I 	 ChL i 

Ch, iii I~u '(tti I I.,. ltr f(-r
 
a p r?

i 1 1 ,i l d
 

wct si l" b I inrtp*:riod 

irs 100C tulbc tlr-	 0.016 0.017 0.018 0.020L. 20 cu ic .lur-C 0.022 0.02'1 0.027 0.030 
te. 	 7/f r- i,, lurs 0.027 0.034 0.042 0.050

'1, 9,0c i ,rIor 0.029 0.038 0.048 0.058OvL r 10 OC)u ' iers 0.0.10 0.060 0.080 0.100 

Cht(r; i iviri n u*i l­

f)(1t bi l([lieI od 0.095 0.105 0.115 0.130 

caCh rge,- e IIr C ipail/ [!(!r
b il Iingi~ p,:f t J, oi,l 

20 anid 	 undor 0 .335 0 .370 0 .405 0 .440 
2: 	 0.405 0 .450 0 .495 0 .54030 0.475 0 .530 0.590 0 .6504o 0 .650 0 .760 0.8.10 0.920
50 	 0.850 0.980 I151.I 1.25)
80 1.215 1 . 590 1.970 2.350100 2.150 2.500 2 .850 3.200

150 3. PO() 4.600 5. 100 6. 200200 5.200 6.800 P.4 00 10.000
300 9.000 12,000 15.O9O 18.000 
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TABI F 10.1 

(6,!:II.\L (OR(ANIZAlIO l>,. I 8 CA l WA01 j,':1!'fL'1.Y 

Propo<L A,)IiFIy , Waor f Ics 

lI l,I !;',,d i- l l 

kato for Fircal Yeoir 1Vndin<L Jno "-'.0 

1931 11 98, 1 .7 
LE L..L LE 

VC; i' ICh vlLP 

Char, cui it cr for 
al I . , ,r I'imiied
wuil ,, 'r billing period 0.014 0.020 0.030 0.037 
+ ''If ,_­2" i'2'C : 


C ri cr,cr I ion per
billin p,riocJ 1.250 2.500 3.750 5.000 

_FCh-.-,:.
 

Ch<l 


-!,_vr 


r,. r;c-rculic mrot-or for
 
C11I W,,:IiI LN
I or o<, i d' :l cih 
w watlrt ,iI inhlnpcriod 0.023 0.030.,t,L 

0.037 0.045 

ret Vicv f~j r:.-

C )~Ir per fl-,nl 11ii l)Ci~

biII i j pcirio' 
 0.700 0..850 1.000 1 .150 

NOVlol %,l(
V),c :
Iu_f;.-'Ch l~:7' 

ICh,.ir<,, Iiil. i c)! t'f 'lurlfor 
rr,::a ,)rt-,+
+ill ,uF lim,-ilod
 

wih--r u,, pr hi Ill ing poriod 0.012 0.014 0.015 

FD +;
vC_: 1.1> ' 

Chlr.;, lj,r coiI(llec I Fcii porbi I Iin; P eriod 0.250 0.250 0.250 0.250 

0.017 
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IAHI1[- lo .2 

GEIFRAL 0V7.Ar1 7A1 I c.;I CO-iIFO CAMI0O ITIATL o stw..Y 

PropoeI i kM!.;I(iftl i - Co rci l /Ir diu Iri l Noer sa 1/i:te r 

Bills Issuod L31-mortllily 

RArl'e Fii clY,I .nr E ir.- till C 0 

198 1 1985 1986 193;' 
LE LE .L 1. 

POTARLF SEVIC 
[80; I [)lid1 IAL. 

l A oSrVC'V-ce -Cia c-.-I uLr':-u 'r 


Ch (1,. ¢.b ,: :7 W:,.I. for
C":'b 
el I I .r;usuieI, cr -. t ~iled 
wt(-e LuSC per h I Iniri period 

first 500 ciibic: v,- for 0.018 0.021 0.024 0.027 
O,, t 500 cubic IJ [':r 0.024 0.034 0.044 0.054 

Service "-"­

Chzif-iO per corlcclion *ror
 
b I I per; ircd ')wad on
 

rr:foi r S i zn
 
thI
 

20 and under 0.320 0.375 0.430 0.480
25 0.420 0.480 0.540 0.60030 0.500 n. 580 0.660 0.740
40 0.725 0.850 0.915 1. 10050 0.890 1.060 1. 230 1.,100
80 1.330 1.820 3102. 2.800100 2. 300 2.800 3. 300 3.800 



TPIN I0101 

TA! IUF i).? 

G-IEIL PAI. OGAH IZAT IOl FOR IR CA I12 'A ll I., 

Proposed Res idu i a I - Cmr,_',Ic.i.ll / I du:, I i,jI or Rl,,es 

311- ,I.s'ued R'i - oenlh1ly 

Wra forLI~r Yoirw d 1 jj tLno -; 

1984 1985 1986 19 7 
l.U EL_ LE L 

;:O4,-J-RCIAL / INDUSTRIAL 

Vol u . chnl, ,-

Charc;,,er alcuic r'; tar for
 
all Jucarod jr o,p I :I !d
 
water u,u por bi I1I nq period 0.026 0.044 0.062 
 0.0"30 

Servi Ch '.' 

Chorcj,., pccr conn.'c i (n per

U ii nq peri'; j: 'Ldon
 
aat-er 1Tol- , 

netcr I ;' 

20 and under 0.430 0.580 0.730 0.880 
25 
 0.525 0.750 0.975 1.200 
30 0.700 0.980 1.260 1.550 
40 1.050 1.500 1.950 2.400 
50 
 1.350 2.000 
 2.650 3.300
 
80 2. 300 3.800 5.300 6.800 
l0 3.600 5.500 7.300 6. 800 
150 7.000 11.000 15.000 19.000
 
200 
 9.000 16. 000 23.000 30.000
 
300 18.000 30.000 43. 000 56.000 

fF; 



1AI;LF I0.2 

GEIfERA_O O;AII ,ATIC!1 FO O;rTL 
 CA IOP WAf Li! UPP.Y 

Proposeod (kR 1du,ial - Conr,:ria / I uslra l o, 

1311 I Issued Bi-r,,wlhly 

Rkfle lor Fiscal Yearr .firjj!JurleAO 

1984
L.E 1985 1986 1987...... -
LI? LU 
 LF
 

I I___I u I r 

W ,.l , al,', r Or vice 

i/O IL-)M--ClI 

Cl'ha 0 

w'afr 

t I,:l r a r for 

Pier ai iI ing period 0.014 0.020 0.030 0.037 

Sorvi ce :I r(,o, 

Chart;c' , Cc-r(: m Ir ion
)illr)i p1riod 

r'LJL' r .jC,j!j n 

VourII' .I-t i, 

per 
1.250 2.500 3.750 5.000 

Char-, u!.,rCUbic r:tor for 
d lI , I ii ( I ior I ii ] cJld.­ lJ t- ,,pr ,illinq pur-iod 

Scr\'ic. C'~r: : 

0.023 0.030 0.037 0.045 

Cfh r:; p,.i foJm iilk i,r iod 

NON lW',,l A1,P 

in per 

NV ICE 

0.700 0.850 1.000 1.150 

Vol 'ir 

Char e p,r 't ic;C-orall V i;'. r i r u i r, 
wler ieo pr bill inI 

Surv (ic,_ :r,.' 

for 
-aod 
period 0.012 0.014 0.015 0.017 

Charc, pur cormeclion perbill ing piriod 0.250 0.250 0.250 0.250 



GIE WAL. OIGA. IZAT ID€!FOI _ (dKAl Fl C"IR0 WA fVN, .8l'iOL Y 

Proposed Service Clrju - \'oluwce C,'-q, 8':1en Rile 

B lsI'sued Ili- 1111h 

19841 1935 19(',1098) 7 
IF LII LI: I 

POTNUOLE WA1LR RETAI L ;[-RV ICE 

Vo I r,,F oChi 

t9.
Chd gC P ru)Cli) 11C,!Ur for 
al I :e.red or e(limle0d
wYter uee f'Sr billiri period 
 0.024 0.033 0.043 0.053 

Charge per cun,uc Iionbill nqci.rij : cied 
per

enI
 

watl r ­r t 

20 and ,niJr 0.335 0.370 0.405 0 .,4025 0.405 0.450 0.495 0.5403 0.475 () -040 0.590 0.6500.680 0.760 0.840 0.92050 0.850 0.980 I.115 1.25,80 1.215 1.590 1 .970 2.350100 2.150 2.500 2.850 3.200150 3.800 1.60 5.,00200 6 . 2 0)5.200 6.800 8.100 10 . 000300 9.000 12.000 15.0C 18.000 
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'IAM 1 10,3 

G E ,,AL OR;ANI ZAT ION IOP if-Ajlf f CA I 1,A [ SJ 'PI.Y 

Proposed Sc'rv ice Clrirqc - Va Io Cherge Wl r Ra les 

Bills issued hi -rw'rIhlr y 

Ral for Fiscl Year Fndinq .Itifn: 30 
19841 1985 19C6 1987 
LE LE LE L.
 

peci zI Cus-orrirs 

WholealetWr', Service 

Vol ur:,,- ICh' 

Ch r'ro p-Jr cu ic r'lr for
 
all ,LrrC our c L imatcd
 
waIer usc, pur 
bil i n(- period 0.014 0.020 0.030 0.037 

Servic-. C.- :-


Charc:: par -c r.-iion per
bi ling p I iC' 1.250 2.500 3.750 5.000 

'u.bc_F Lr II 

Charg,: per cubic riIer for
 
al r,.-osurcd or astifmated
 
water use per I5illing pcriod 
 0.023 0.030 0.037 0.045 

Service Charrc,
 

Char-ye j Uf foult-ain per
 
bil Iiiq per-iod 
 0.700 0.850 1.000 1 .150 

NOH IOIA3 LL ! ,[:-,ICEWAH.-


Vol urni: Charcj 

Chjrg,:a per (:uL ir reter for 
all m-asurued or osliflated
 
wal Cr p,r g eriod
use billini 0.012 0.014 0.015 0.017 

Sarvic(, Clrjra,:c 

Charge pc-r connec lion per
biI I fg period 0.250 0.250 0.250 0.250 



11. LVAHuAr, 1PM 0v ~ 

The adequacy of proposed teir Irl ifif s is deironist ruled by corpar ng 

revenue requiremor-is .it- proforili revls al IhO proposed rt les. The 

comparison is ludo by customur :lass lo show [Ih O(qiL11,1bili ly of rmle. 'Ind 

to demunslruie0 i rngninh lu,!. of cros, sulsidi:ation I vei i cr -,s for edch 

of lhe three pvoposcd r te form,. The compcir is "l;wi ii lalu 1. I 

Table 11.1. delO rnstrcj .cu-that under either the " Ability to IM " or
 

lhe Service Chargo 
 - Vol Me Chalrge rate, r-en-ues produced by the Cneral
 

or Residential class 
are i-hin rcsonjble limi-Its of th a ellocled cost of 

service. Llnder each of tlhe Iwo rates, cross subsidat ion of the residential
 

class by the non resideoial users 
 is relatively nominal. 

Table 11.1 also demonstrates that the social considerations in the 

Residential - Comrrcial / Industrial rate, expected, result in aas 

substantial subsiili:rt by the lIrger user's. 

While the comp-i son in Table 11.1 are related to customer class 

responsibil ities, it should be roied hai in the "Ab ility to Pay " rate, 

within each customer class, the inver-led rate form rosi Itt, in larger 

users beirg ruepori sible for a greater prporort r of costs, hotlh as a result" 

of extra us and a ai result of higher rales for that use. As previously 

s- ad in Sect ion 10, the Abi 1 1y to Pay rote is considered -t he better of 

-lie A t rnatli ve rates proposod here ii. 



TABLE 11.I 

GENERAL ORGAN.ZA-

CO ."ARISON OF 
RAT-S TA COST 

04 FOR 

F 
C 

GREATER CA IRO 

.. .,' 
- - '-, 

'ATER SUPPLY 

ATVE>UJZAT FRC-CSD 
CLASS 

1987 "EST YEAR 

Customer Class 
Cost Of 
Service 

LE 103 

Abilit" To 
Reverue At 
.... .nue 

Dates 

L --

Pay Ra.s 
ercent 

v 
cf Cost 

Resident ial -

Coecia! , Indust. 
,,e At Fercent 
eRe e.. .e. 

a_2tS Cf Ccst 

--'92 

Service Charge 

Vou...... . 

's 

LE 

s 

General 40,272 35,655 83.5 3 9 77.2 39, 4: 7 

CommercIa! 

Governrrental 

Factories 

Stancpipes 

3,545 

7,376 

3,276 

587 

4,2S6 

9,339 

5,144 

593 

120.9 

126.6 

157.0 

101.0 

5,731 

12,071 

5,30 

593 

163. I 

153.6 

171.0 " 

i01.0 

3,675 

7,942 

3,565 

593 

:03.7 

107.7 

103.8 

101.0 

Rav.. Water 

-4,b23 

188 

4,925 

183 

102.1 

100.0 

4,oisale4,925 

188 

102.1 

100.0 

4,925 

183 

102.1 

100.6 

Total 60,067 60,130 100.1 60,073 100.0 20,335 100.4 



1ho 	 t if f .hov,'n in l ublo!. 10. 1, 10.2 'Ind 10. ' al)rde0 iqn, d io Ilwool 

proj..cled r:vcnrrr> IUuqn rIfrr.r l, h, 11') T 'cjeaI r" I i ':i uru ri 'cdoh t '.oI 


in Lib,l- 7.2. l. e Is-i f f 
 i I ,( - r Jt-nj ,. for ailI iI,[ l 1 ion . ud ru r, r,'. ref!d l,'rI r 


The cudIl9Jcy of" Ior,ol (, i . r. y 
 Ck ,. ;K i 1)1ojC t..CII-(I t'Vo 

z ihe' i ,llu1o rrI dC I.1r. ih pro jc Iol,ui l . I t Iii'C v,,i l(1- '(:V'r lut !.-r[, 


roport' -the fo I to i rrj pro forri-i 
 1.-r tI ha,. 


fiscal 


:.:Ii r In lelrp,ired cov,.;r i liehu 

'c.a:s ending ,luric- 30, 1983 ihwoulhi 1NBA
 

- S'tdu~lomcr of uiCOCL.
 

- Siatemenits Ai so Cor aim application of funds.
 

12.1 	 Proforma Sialermclrr of Income
 

The Proforra Stal ount of Incomy 
 shown iln Table 12.1 demonstrates the
 

effeci on 
 revenurs of ihrc recow'-nded rles in each year of the tesI period. 

Because ihe proposed rtle is iwplercried in stages, there is an operaling 

deficit in cch of the fiscal years 1933, 1984 and 1985.
 

The 	Proforma Siatemont of Income is based upon Operating Revenues 

previously di cussed in Seclion 4. From these rovenues arc deducted Opernti on 

and l.a i nIeri.u Lxponse and Dprec iai ion [xpense. Dota i I s reognd i ng Ope rul i or 

and t.loirnlenancc ExpEn sE is sh,-,,n in Section 5. 

I" Water UtiI ity accounino,dpr(: ialion is related to money previously 

spent. i is nol a cish requirer,!il from i(-rricn1 revenues. Annual lepr,.cin­

tion is ihe loss in irv -mtvaix! in th,. dopreci abl, uiliIity sysin
 

each ear. Anc)al investmerrt 
in Ihe sys itrr should exceed the estimated loss
 

in inves I -nvo I tio frein deprec ia ior.
 



An objeci ve of u f inanc ial p li, i ; lo n:;uro lh. dSUt shr-v .
 

pirynron s imrid addilinduo water p l lin .evic-: ,r +­((iu, I to or .inr(de
 

lh, d opr.zrli nn one A'no resid of Ih, ijor (:,piiiil i :H
.- n" . topr,(,ve 


pro)9rom Ili objecl-iv( 15 ns ily b,.i.g mhih-eeJ. ty ( ,,. In 
 fh]i Me 

!-mllr aof d(ldi , ic I ,rn li 

Ilmiroo-\'( ~r, .:(eid '51 rind depreckl ion, 

pr i.. i for I ny'nrvr iil e , s;n d! lotllrew onrln 

12.2 Proloi_ ,nI r i.__ _f_;o- c 

Al though I lhs iN oI'm m, olI micnI of i ncume shr not opera- i ng incomo 

in tIc11936 crd NO,7 fi cal ywor-s, only in fiscIl 1987 is sufficienl csh 

availibl -to osel prujocled rev,nuc roquir :,n-N. ThiWs is deinn_;nstrsr ld in 

tat ie 12.2, tlh, r-ofor , 3 of Sourrce of Appl lic..! ion of Furds. Table 

12.2 expandS Lne r, e-,,nt incWiWn of : by show:,ing lho "se, of rr nroy roce ved 

as annual ryvrnue. Table 2.2 icshe's lc .,srrti nunq need for sub.;i die's in 

"[ho fiscal year endin Junn 30, 1903 through June 30, 1986. 



TABLE 12.1 

GENERAL ORGA! IZAT ION FOR SREATER CAIRO WATER SUPPLY 

Proforma Statement of Income 

1983 

LE 1000 
1984 

LE 1000 
1935 

LE 1000 
1986 

LE 1000 
37 

OPERATING I,*COOE.eveneFrom ;','ater Sales 

0- h er Opcratinc Income 

10,937 

1,30 

26,356 

2,160 

36,109 

2,165 

47,37 

2 73 

0 

ToT:!; Lra-inc Incc.e 12,367 28,516 33,274 7,-

Or:rj . *>nI.intena-ce 
ex:z.. 

Dc~ro:~- r 02 E- e7,261 
22,90 26,026 

9,032 
29,546 

2.. 4,9 
-- 9 37 -

ToTa: OPerating Expense 70,n?1 ".072_ 

Net Oaera. ing Inccr,,3 
N .-
(17,354) 

3 
(6,592) 

,7962,5 
(2,341-) 

4 
3,5-c 

12, .7 
0,"3 



lABLE 12.2 
GENERAL ORA'NiZATIOCN FOR GREATER CA!RO W"E UL-A I.'T-% SUPPLY
 

Prforma Satermenr 
Of Source And Application Of Operating Funds
 

1983 
LE 1000 

1984 
LE 1000 

1985 
LE 1000 

1986 
LE :CO 

1987 
LE 1000 

SOURCE OF FUDS 

Iet Ope-atinc Income (loss)
Depre-ciation Expense 
7on ':p-raTinc income 

Sub Tctcl 

(i7,345) 

7,26i 
175 

(9,91 ) 

(6,592) 

9,082 
57 

2,665 

(2,526) 

11.244 
5,5 

,903 

3,ZC9 

i0,nA3 

6,623 

10,435 

14,_72 

24,632 
O:ertin' 

T otal 

S idy(a) 

Available 7unds 

2 0,0 

i0,1-2 

jg ,zO 

13,165 

8,5005 

17,403 

, 

21,523 2-,65 

APPLICATP!7: OF FUNDS 

Rjut e Annual Additions 1,000 1,100 1,200 1,300 1,400 

De'bt Servlc- Charces 
e h-1 s5,236 

,rincl--2 

Toal Debt Service 
9 39 

8,25i7.134 

8,003 12,345 

3,569 
16,656 9,630 

, 

Total Application of Funds 

Balance 

9,825 12,692 17,134 

2 

2!,545 

2,':6 

24, i1 

257 47B 269 78 63 

E~:Es i zite d R 7 -1rc,,e nt 



T - IT Ji~--
I- IT 

" --w-. 

Ij 

T Ti 

It '%A1 

3 I 

TIT M 

A %.r 

I iYT 
-1.~AT L: A'-j 

A ~ aeTri 

Ti DA% 

irYA 

TI A%@ TY A% 

TlM 

yT D TAO 

o 



I UY I I IAa IlAt l 

i~ir-

I ~ 
ly YrY 

1I 

ri i-i 

Ile 

Ti 

I 

rai 

.1AA-

1. lAY*L..J1 .L,.. 

tL.L.-

±. 

.J 

riT 1Ii i.Y rA TYI TA all IT AIY J-1 L_ 

TY A-T 

It *Y1 

0) A~o 

I. ire 

rr tol 

ir *rt 

11A 

r cAt 

T1 oil 

il Tit 

1. Y1. 

T M~ 

TI -TI 

A -AT 

T. iA 

I OlT 

TT %I-

Y TlI 

r- T11J...J 

iV rtoEJ 

~J.i3~h, 
J.L _ 

.i,..,L. 

~ I,.J.I.L 



I ~ t L- i LJLs . ~ a .r . uj 

Li1 .&JIL-Si _,J I I
 

L- P ~L~ J,JI J~ J_,iy J ~ Ik~a J .I
 

aJ I~y
c: Jy-aWII I.iI L-roL L J I 0 - L - r 

~~a~~~& A Iy l ~i jJ I j.oIL.oJai L JI - C) .,. -T Tj 

VI~l.,~, 'I9 r L 



L-JI J,.6-- .J I - I 

r - I* T. - I* ., * JI. Ii LJ I LTi 6 yoI i a 

-eL~ ~~~~-- ~ C~~ T - Y iJ I.L J 

0 JI J L.:J IiI L I &-JUzII 

IJI A Y -I IL A 

4I uII J-;- IT 

!- - ,- :-: - -- ;,13 1LLJ.J -5 -' 

6-j J-:sLI-i 1~ Ll IL5 L7" Jz.JI,'C:I 

IL _ I~ I ,- Li.fW ,Jj L.: 

u - js y2uJI daA JIA L,6 L JLZ J-I T 

-9 L J0LJ 

L-*- I , J I/ ui ILd 



Vc-- 1 

I~~~~ ~~r I lit YL I YY 
a L.JLLA~ t Y 

IJ -Y Y II Il LYiL~ I IT *YI I rY y 

- A A r *. I ILiJ o r I y 

*~~ . ~ji~ .~ I Ji~JI -* ~ ~ J r .i ~ I .I I rj GA 

.~J~I 
AAS. I . LI s IAA~ 

*I. *I.I - - 1 



1I j .3a L5 L I IS I-- L ~Jo 

I~L- ~ ~ ,L-i J3 LJSU!UI -J~ 

I<.- Iz_! -j, I L .. I a- J 

I~WLi ILoS u* I~ I JI I fsLiojW I I djai I 


I 4~ I.. .11 L ­



tsr--JI a,bWiI -.L 3j_,J L.WI aL~ 1 

AY/Al AI/Ao AO/M MA 

jJtr J~T f 6j-or I, . 

6j.Z.Si J i &6j~ JSeJ J 

krIUL. LJILA- L, 

t. Jy-Jrro *j J-i lT. 
.JOE. -A 10 .- ,t . J..O To 

-jIT.jE. -jl YjA- Eo. 

I Aj.. 10o).. i Tj... .. r­



Ir - I . j 

SJ I LIJ I L- oj-J 

_j I I I 

JS 

AV/Al Al/Ao Ao/Ai AE/Ar 

L iJ I &-S_, I L-1 

6L. __j 1 

61 

1 '31 JSJ..) I 

.,rv 6,;-,Li-Jl 

OJ... rjyo. TJO-- ljTo- - -i J-11.j 6-6j JSJ a. a: -j I 

61 

L---J I c:, L-------J- ,j I 

oL­

61 

.j. f 0 J.'ry J.r. J.Tr 6-,-:j j"Lj 6.. I 

L - 6 -3 Jej &-6j jSJ a- a j I 

61 

16'... Icy. J4-j_-j 1 

L-

A 

-)TO -jTo- -jTo- JTO. JSJ &Joj J5JA-a--Jl_x-

O N
 



WI 6 . 6ijJ% &.W 

LI- I/ - W LI IiJ 


r~ A I 

AL~ Le 6 ~J 6 ~ ~S~ 

ry T. A L iW 

.­)O. .o -T *ft. 

WJ 1-I 

U z 

66A1 

6. S-~i 

SLJ-,jJ I 



IT-~~ L T I .~ J - W% 

II L -Li L- &&iiLJ A I 

AY/Al AI/Ao Ao/Mt MA 

'I 

6LD.- Z- LJ J &J4 

I1 

JSJ 

4 ­

.I 

L- r Lj 

*JA*1 

IUT" *..Ayo 

)J,9o.TI 

T'jr*' Tilo. 

IA oJr --

Ili 

r --. ,...Trj*.II-

*Jyo. 

UO..-

Tj... 

J. 

1I.) 

... 

.. 

*joTO 

jy. 

Klo. 

Tir** 

y ... 

4.. . 

1jAJ-L,rj 

TO 

r 

c. 

A 

jo. 

-



i. T - I - Jj, :? 

LS----,SJ I 6-,A L-ij 1 6 L.- ;,i-,-j a- LNJ I 

A 

Lis 

AY/Al AI/Ao Ao/M M/Ar 

JL 
_,j 

TY .- ).Tj J.TJ -- ,-)A 0.. 

6,-Lz- 6-,_3 JSJ&J j J5J6-.a Jl-,,m-

A. .- )ryo -jrT. T-

TO 

JOA. r . 

1j) -ilyo .- Ao. .- )YTO 

IJE-- 3JTr. IJ-1. -jAl- 0. 

Tjrl- I-AT 1-)rr A-

T-)A - rjr.. T-.,A T-jr - ­



&S,S IA WALI 6L_. &i A& L.J I 

L r I L. WI 

AYIK1 Al/Ao Ao/M MA 

I~ A~ 16 

6 _:- J _ I 

IA I2Y I i o . j 
. j . -J . Y L J 1 - - ' - L J I 

0~~~~~- . J.T WI.', 

i...A~ J..TI J...S JiJr 

((r-) 

T$~~,:- U~ Uj9Y Le9 

jj-j~o.j~0 1"-Jy 

)_,To-rj 0-I--jA.. 10. 

Tjrn- jol ily- Ij~o A­

*j--T;o TOj* -t. Tjlo- I 



LjlLrt 

J-5 

AY/Al AI/Ao AO/Al Af/Ar 

I Uj 

A 61 

A-1 JSJ_,--Jl 

T y 
JL 

r-)Y T-)o - - J-45J &-l j i-si A- a-i 

6 L j 

A 

.- )ry Tr 1. :.-i JSJ 

jy 

61 

Iy -j-IT 

A 

jTo- -jTo- JTO. j5J&_6 j a j 



9 

A - I 

(-AY -Ji . aa IJ J 

J.-zz~v I JL- - . I IJ~L 5i 1-13S &-e . ~ 

.I-: LI6 LI~ L.byL r J- iL 31 2. 



v- i . i j .4--

t~~~~~~JJ~3 iLL. ,S-I-S 1 JIL.SU W Iuj.~I ~ 

* IciJL,1 oy~~31 ~%AJI- ccL ,JJLJ1 

LJ--' 

Y 

r 

* 

., yJiLW_)WJja(-J 

JALJ 1t,-iJ 

tJI L-5 

jLi 0J 

Li-, 

i 

11L--ljJ 

CS1I 

~ L,.LJ 

LJL A.--­

. I y rj_ 

- -

I 

1 7 J. 



_.:- IS~ L-i I a-;-e I . U 

I iJt I ~ j. I ISLUU LS,.J I 

i 

LJJaJ 

- Z. L-.J IWLL-5 I I.J -ij I- IXJ I 

IJ LsWI IZLW _jOJ I L, - L­

Lr~J * I LW I L~S ~ ~J I~iU I .J LSJI 

~~,Lr~~~i 0 .J IL LZJ 1 61 6IS. jys.*Is .J 

I~~~ ~~I J I...i I j$. c,.A1 ,b i C-i0 
a-, ..- I.I 6 

-1 61 W1 LLUaz U I - J 4- I---,~Lt-JI ~ 

LJ. I J L ALS *r / J ±JL :s Z Li " Lu.JL I, 



oT -

A u....J ts_...... 

IjLL-L 

!AI 

1 

_ I 

' -­ ti 

aL..J I c,, 

& 

I . 

I 

.0 

L,--JI. 

!A-IIc. ~ 

I_--?JLi "L-yJI 

L5J1 

, 

~ L*vi L&JIj 

JI 

j.J 

&j-

L~oJ6,W 

-:7 II JI 

LL61 ~ 

j 

I I lJI J L A. J 

... . 

6 L> - a I0 i-,U 

~~_I~ J_,! e J 

L~J-i I WIk 

J A LJ ~ 

I ~ 

W~ 

A rR0L 

~ o%. sI 

z, .W 

I Lj~ 

j-zLvJZ 36J 

J 

j-

. o.IJ& 

1.L I 

~ 

L L JT 

i%-, JII a-b 

6 : 

-j.~JW 

I a­

~ LW 

LW 

L-

6yLIa.iJI 

1*jiJ I I i AI I T -IL ij I i 



~ ~ .JWJ~LW ~ yJ L.1 91~Z .3 j j JL. 21 

L~I,- S-5I_.a JI LA .IL 6J_)L:,JI .LL I Iia. ~ J~t J J 

I U.I Li . L4J ~ ( Lc I .e L J-5 

- I uLJuL~L ~W . IL 

Ls LWi IJ~ILL 0 -i I I ~ ~ I L. 

LSJ U L.0 J F.L.o. I 6-S~ 1 

1 61J~J1,J r* L~ %z..0-S-. 5 . LS I ~_-LJ A ,j 

'LJLIl .,i 6 -­ -'--J 



~,LLIS 0 Ir 1_)',j1 U-, Ij 3,;.'JI j I L:Ij. LXWI 

61 ~ Cj L i LJ LU tJ 6-.7.j J ~ 

S iI 

6L.......o 

ISA 

I aJ5 .I mbj LJi 

jA 

Lizj 

I F- u 

_.,S 21 J;L.JI c-o,1 c;1-* 

I~-L,.- I IJ 

I r L S 

C,- AJ I 6~L.i 

I 

-

j 

6LWI 

LO, I 

o 

AT- - l 

L 
4

Jl 66±Li-i 
1 L5~ .31 as~JI -U N JaI e. 

- - L'.- 6J -. %JI C., LJ I -- ' Lw I ~u c, I 



T - I 

& --- 1 I- -: IyaLos! k, ~L~--I I 

6iJ I JIaI 'LA~iW\ l9y9,,qyA (,-L- J-%6~Li -

J, ~ ~ a~ ~~f~ I WJ I_ L- 6 LW I I I&L3JU LJI I 

a~o LL--L5 C / JL 

-~ L ~ 0 JI ~ L I 	 -j ~~ 

UL~ 	 -­cLL4,*JI j L ZLW 1 e 

tLAi- L~ 0J-9 I 6~L I 1 a6 I I 
4

I 

a * J 1 9 	 6 J I =3L<,I j I j b t"4- iL"I4 I,abLbaioua J 

-- L+-.J Uj._JI-6LW1i 6j IWJ al" L IIZr JL- jt---*1UL 

< ~~ IW--~J CJ.>o-~ 	 ~ I ~ L . 6L-J Lr IL.L LJSJ L 	 6LL. 

-I - *',LJI, S WI -& o~ 

aUj! I IIc: I A.JLJ a I,- I *&._.: l c, L.6 L I-!JI IA i J I 

I L-&3dU ud6W a ~LL.Lyle OJ 1 0- , .. wL-KIA I\LO.. 



jj 

.L-ij 
jj 

L,-.:,- J-5 F.:, 

c:,L4_rx.:-Jl aaA T-Y Fj-) Ji-': j I U-i L.,-, I 

E-i-IJ I UJ-r aj a-iJ I LLc A 

I 
I 

LLr. &L f JS 

AI A0 Lr 1 1 1 

J5 

-J I &J L, 
J L--m 0-s-L 

I Jt- J-L-" 

&J I 

J- Jj J 

. M/Ar FL- &- IjL -l 

J- , l LrL-r LJLC JS 

L::,LL Lc I 

uj 

a-,-.t.LlJI 6L- Lo-,-j -L-J, 

;l I L,. 6-,L jl LL-f LJ- Ls---elj 



A- 9 

4.iSJ a ...W J I 

jz Ll-i L ~ SZ 

TY0T ... A.~ WJ I 1! 

r AY 

r ATYI 

OAV 

... 

.. 

... 

y~~ ry .. 

. 

AL-U 

A~ 

__________ 

I.* 

&'.. 

I L 

-. 

1\1] 



Y - I 

T - 9 Jj,----' 

6..J Ia_,% a JSZ 

I4AY ~~ 

A ­ -;j I a - a k.cI LJ- iiI ~ J z z 

A_ r-. I VIT A-- f 14 J I L I~J. 

LICL'A i KZ 

IOj 9Eo~~jl.A I 1 9VY0- 1 -.­

-_)Tf6 9r . I l I 

A-)9 IV rf)* '- *T9 Y.- I l.AT Z,L I .L le 

.. JEElT r F/rI f OT i OT*V 1 3 ~.. I <i~ 

T~E-YTFI.. I 'loT .. TA i ly "ji -L: i4 

T o.'ljrTA F-- r . I 0.1 r yl r. 



* --...----------. 

~~~J-J I I J. J . WAJ I 

I 

0 " 

T- I"--

" . 

I.A 

YrY" ." 

Ar Y'" 

T. I--

1 

T I--

1. 

r'it 

TY. 

or. 

TTI 

IA 

1-1 

)YO 

lo" 

IT. 

ITo 

hTo 

I lAi 

Yr 

ITT 

TY 

q) 

1. 

I" 

r 

to 

h*"h 

To 

1 ,AT 

E[A 

lAT 

r,-

io 

YTT" I.. 

"I y."I I Y±JZ 

IIA % 

. ------

h . 

ITT I--.. 

.-. .LJ .l- . lI.J. 

S-j i 

..-- I ,..J... ±J1 . 

L, ..- I . h 

'L._ ,L. 

I ,1 o.- ,L - o- T hY h y .. 

- --------­

irt~ o-. I IIT A-­



i 

o-9u 

J~LJ L- LU LSzJ I L, ", I a -%AJ Ij 

uJJl.JI ~ 

I LULyLZJL I~~o*~ ~ ~ ytJ 



rj.-~~ I- Li~ IL .6_-" 

I ~ W I~5L L W II L iJ J . W~SA.JI 

* *-~. I ~ ~ I ~ L 

,~4j.o.I cULj &06i LSJ a- aJ I cf~JL-"o j9~j yA-i i 

a-a-;J- L - J 

J- - lLiJt 5"~ Ai. I &JL-? f LU L ,J I 

Ls .L-YlLJLfF L~ "aJIJ 1,i 'a ri 

_9' 



r I 

U P* UoTo 

TA 10. T r. 

I -i T T 

ry-,A r "M i . I L:: -!ic. &' J.SJ 6_. L.W I 

6 ~ . - 6. 1 oJVI ,-

L J C4__oWZ Jaiz - - T ­6 

L~~~JLJ~~~ L1cI Lji L . joaz WIJJc,~~JL~L 6LIJ jaI 

*i L-s J a ~ cZ..Il JLL 

9 



L.WI &!-J i4LZ IIi I A J~ tL Lij 

I~J a- i r-

-:-

da=WJI aL-JI w-- a 

ts,-a&iJi ) LWI :OaL- Ja­

1 -3- - T - I 

JWj j I J L JI ~~-. ILw LrIWI LA~ 

LJ L3 .1 - -L. I 

J.V 



I~~~~ Au, L-1. L WLj I~. ~ ~ ~L 

J.31~J JLL L.*-:SU z Iie 

t.L 1 UI W...i ,z I I J LS J I J j J4IW Lj I 

L.:-. LJIi 6.i j' J-. 4l 1 7 IJ ~ JIt 

J )~~~-..,*. )a " 

.- ( 

I* *I~..)- I- Lj 

1-9~ ~ aj 0 c.!- --­ -



-----------

• -WI .L . .. i ! 

L .J 

I TI IT , . J..- . 

t- : YA. .. 

oY1 

I'tTV 

_.__-,. . .j+,,I , ,y* 

l AT lY T 
L....--.... 

,.L .I L.. J-- . 

A~~ 3AIoI 

I OTT TrrA 
T IA 

TAI V A 11T T----S 11 ITT , 

S. 1 Y TT 

TrYA.r 

. t -I 
. . .......
 

,_-CI~~ L j I I ,,Jl _ 



-AJj­

al TKA 

I~UL II Iij ", L j 

I ly. V,* 

1.1A 

TT *.., J rJ~J s.I~ JL.I 



Y - - A Jj 

_LU *L,. JiL-J t WI r~ 

L..~S...,.± 

.LU~~~~~_ I.JI..~ ~t 

It 

_j I 

V D(I r'. AT- It ry[tL,,~ L 

It Vil Tr U. To m ---- . 

To all ITT oco L__ 

r Aro y YAY 1 1 ITT . 

VIAo I-A Ai. %I- [.V L*.....I .1 

IT Iy I-V itr I I rIA 'sI 

tl T --T I­ rT T Y T IY YI~VA I-1 r r riot T I -'IT 

I oil I-11%C Tii 1-'I al ISY III ITY it %I- IT ro VIfiy Ir YTA cr1 Aooao ________ 



~~~~~ ULi.L* LAY YOJL 

Uh T TlY I Y-Y ( -r, . . 

ArI L.1. 

IIA Ti rn 
VIA ir-T1~ T TY 

Aia i rIA i ----------- -U 
A Lk~ A TI -, 

IAl M~Y 'IA- 1, 

ITT TfY 

IA Ito YYI II 
rii 

It.-- TIill 

I A 1IT T rii tAT iAtIT TA tr- IT- c~a 
.. .LJJ. 

TA IkT -Y t ITT TIt. XIly oYl YA. I i.o I AT- rY A-T J I..L,..,JL..i 



A Jj 

L-Oji I hLIjW- 6 I** .,i, e- W~jI &-V 

IIf, 

lY Ar ~ * 

Ll--j 



aI-:i 1 J L:-- I te Li I Li~c,I j 14I/I 

II JI/r-.JJ I c:, Li ..Lg.; S I &.i U I I
 

A < 

19AY i~K~IjL~~ I- LA- J A r~-j J J I t-bj~.JL e 



~ ~ - 'T T -A 

~~I 

.2~Ii 

L- I ~ JJy.L-%LZ.. 

J~ujii rl 

&-j.Jl I J 

&l-JIJJ Ia 

,o j JI~ 'I-A 

J&.J 

Aj I~as 

i- Jj~Jf 

JI 

.,L 

-

j c'&IyJ 

JL....f 

Lr LvL--? 

j LS,)dab 

3Z I 

1-&i9 

L- -1 

l 

fS,-~ L-~ 

CJ 

I-1A.J.3 1 as 

L i 

JaI 

LkW 

IW 

a 

CWI,.,J cL 

I- L-.J-

C, & JSLo -

L 

aI 

*iJ 

L7,-

&L, 

I JaJ 

-j -6 Aj 



,L9 LA -- 7 

.~4S.WI ~ w.iL-J I f. L 'i 

a-I L~r: i- LL 

I~ - j L~I R I" ,-I A 

*~ -5- S -

.~ 

Lj-U3L&-&6-_JJI 

L S 

k 

1I 4 LSW-I 

I-. I )j 

6 

I~ 

' 

L._ 

-

L-' iJ 

J~ - I-,c L 

K 

W 

-, ~ ~j 

* i 

S 

~ 

~ -I 

~ .5I I 

~ I 

I 

"h 

'dL~ 

L ' -

&&11J .i 

c-

SWI 

IJ-ij 

i 



*1 J L-LiJ 6~k &J. &. L­1iJL I-

&I.i LSj ~z I 

c, L---Jlx-W UWi. idW ~ :J L I LSW I 

&~LJzo.J c.L * IA -I L., &a-- lesJSJ 23-I~JJ 

As SJ -i S -- IJ 

41 Z~ A J 7~.- L.. -, I i-J S J 

I ~ ~ --,L-JLS-tJI f- - I 

~~~ ~.31 ji 1~ LAJ L 1. . 1 _I I ~J W 

lI L, t- -J Ll T ,-L J J -i 'I L IIY LWLi 

Ljw I., Y j-L 1 S I Lj il ~ . JI AJ~ &~.J I LjI L J- i 

,T j151~ -L - A 

LW;,L- I a (,.) I aL~ WI LL L*&LJI 

QJ I LS !i -V-L~j~ 



A- Y r - y jVJ-

AY / A' Al / Ao Ao / At At / AT AT / AT 

TT rir 
yYr-

T-" 

T.-

11 AlY I'-

o- . 
IY 

V 

lIT 
-

I--
--*. 

10 ogo o.-
ooT 1--I coyIa 

IT ATY f.. 
T T .. 

T YT- -- oT bA I- I I "%T.- I AVA ... " T I. .. 

'Y A-T Y-- rt I A A-- vi' oi'l r . T1 -- TY 11.. J1 

IT -' V.- IT T y Y-. I T Y- . IY 'Y-- V . I-Y Y.- I i 

1- TIY I-. A TIA r-- o 0-A T- " T "ITo-­ "IT"... J L.-...... r , 1 
'1 "-T 1- oAT A- I T'- . I YII T'... -JI -

TA ooA T-. TI I-1 A-- IT iTT A-- IV "I-Y ... IT ATY Y.. I..iI pJ..---IJI L 

Y III 

SY 9 

T--

I--* 

V 

I oc l I-.* I 

orY 

AAA 

--

r.." 

V YTI o"yI.. 

I II ' 
V II 

I'II - I-

IT AYI I-- II T -- I. ITo I-- A IoY I-. A III y-­

0) IT'I Y-" ir - I 1-- TI "ib I-- TI o1l 1-- TI -T I-- _ _ .J J.i 

I- ITT I-- VY YI I.- Ib 1o .. aT I%- I.- II 'I'T A-- -
1 

1 L-L J,-

IT I A -.- IT AiT ..- IT IYY .-. II o T .-. I- AY --. -------

TiA - --- I o - -.- I o ..- I Vo ­. -1 0 ---

I- VIT --..oA lo -. .lY -- IT AAA -.- T I --- JL 

Y 1 A i I.YI T9 I T .-IT i -i ..11"I 9 . - YA TI
r%T A-T 

I
I-- rl q ­

-
A-- IVAjl , jT-



D~~ I. -v AA Li - . . . 

% yr.- T." t - I .- -

TY A*T Y. Ti o .A T ol0a , -T' - ,' ,* j . 
" l 
Ai *- .1 .. 

It* 

IflV A kitA r" 
• 

-A I- IT .--. J ,-ljZ .. ,J 

I , 
s 

I T. , i oTv - Y V'l V I, TI-- ... __U_-.Ji ... lt 

SYTI - I Al I- I AAA r-- ITT -- l T A +-- ,- -

Vt T11 ... T. T11 1- 10 ITT "1 11 oVTAV - ATI Y- . _ .,J_.l 

I. I T .. .. . .... ..... . I 

Si ITAIT kIUT -.. If ivY ". ii ooT I- Ay 

1A * I IV. ** 11 I I* . A,­ ** 

" -

IV. .. I """ iV* .. l"- I'vo'I ..... .. .I 

I. VIT ... IV 1.4 ... II ly ... IT AA A I -IT ... . .L .,I 

I k.,f,I..-.,. IITll+,I-. it-II . l 



I- V J.,-.--------.I-YJ,
"I - Y 


AY / Al Al / Ao Ao / At Al / At At / AT 

T T rt T .- 11 AIY I-" IV TIt l 
. 
- 10 .1o 0" lt ATY I*~ Ci,.,.,. -,,.--.,AI 

l 

-I Vr r-- A ..- t.. V 0.1 o*- I 00T -o V-YT .­

o V i T.- 0 1i I -" ItIl T*" r AY, I I- I- . 

tY A-T Y-- Tr oA A-- I ofI T" • TI -'1 1 - • T I t " , L..-J. I J.. .L j..L,, 

• -_. *_JL*..To I 

Y III T'- v TTl V.. v orY I** Y YTI ©'* V It" I-. - *I..31I 

o V7I 1" oAT -- I AAA T." I ITT I.- TIT A- J- -J -I J ,L j.,-

I1 IAI I-. Ii I --- I- IT A I.V I- A lit y -- *Lfl*jItI 

1I -- I r .. 1.I I- .. ...... .. - - - ~ . 

01I -VI 1 " I A. I-- it IYI V.. t1 *At I- rtI.10 - -

Ir -­" I Alt . I"I IY ... II o '-. I- iAY ... 

ly. ly I..o .. l0. -I V .- .S .._ u. 3I, .. , 

1 I --... I-IA II oly ... It AAA .. IT -IT ... i . ,. 
3 

L.I 



0-I v­

* ~~ ~ ~~ ~L- j~Le 



&WLL 

I-

& 

a 

JI 

&. [ 

w i 

c-LS 

C,. a-L~ 

-"_ 

I I Li 

I. FI: -L -I,- t.L I I 

I L:,J I IiLt 

Wi 

IJ L WL-iI 

-~ z iI -JI 

-,,_j 

-)I 

L 

5 

I j L 

LSJJ 

j I j 

L, 

T 

b 

o 

. 

AI 

I 

*Li 

us~ 

- I 

I I J 

~ 

RL-

, ~ 

I 

. 

"j 

JI 

-i I I i 

L-i~ ~ j 

I 

~ 

7 .LI 

I 

-

S y- '­

hjWILj 

& *-j 1 

c~-Lj -O-

I ~JIy~JI 

L. i 

L-J j j .iL 

AY/Al * 

I j-

Ls I.o i 

AVI~~/ AsJ 0 L-- r 

L -grj. 

. 

/ A T L­

ii I J -

LJ I3ja, LJL AY/Al 

Ili 1, 4i Loo L, 

IA 



r- v 

L~j.i~i .~J~JIc.AI-3 1y 3 -- -L 

L ~ ~ ~L&-1 -Jk-J I II~~I ,z I A-IJL ~IJy~J1

A - V/A1 

&J.,-P ',3/i ::131 



T-Y 

I- ftI i LJt L ~~ II~ 

oj - rT-A ~o. 11LL r-.&J c JI - Y - ,JlJ L~j C-6_9 

*/-0L J W L !S Ay/A-, FL- ITJ A1/AT 0 Lx A. 

~~~~~~~~~- I~J-)y u 'L- 7
9 

I.L0 

Ic,1 &Jx-3 j L-9 Vz " -J AiY2WI FL-I j.. Elil. JI Ar/AT 

SL-J I I b & JI 

FL J j~o~~s ~~~f rx Al/Ao &-'j Ar/AT C 0 eW 

AY/A1 l L . 0 J 

J I J I _,___uJ LLJIII~ r - v 

t~~ S -I 6_,LW% 6 L-. '*_-a- I &L-J aj Ih 



--

SJ, .]-I i z L,.~ JS - I J-AJI i L L c 

I J j J I A. -_ I Li & I I j I a .. L.- I I 

JL-LgJF,-~W JLYJ 

J~~~iL J 0 I ~ Lc~ IL & jy 

- J-9 -J L I 1Ij .31 11 y~IwIj.3L ~L-Jib 

J. LOf1 AV/Al jL y OoT-A IaJI At/AT FL L.j- 1 
rT-T-

6---J I L, 9 9j 1 .i I~ L-9 W -S */%j T 1.3,jL­

)ojA r & Lj i i ;-

- - 1 I ­

&.- %~-- L 

A/ A )9-') ~ ~i~I~ -jl j Jy- J P-rl/A .6,W &--


1 3 i3L 91
&jf & jS~.31o. JI - JAY/ FL- 4J..jL .L.Lf 



y - I J 
, 

d J* 
5 
- ' .. UJ I L .. A ,L_ I ... 

IUAY iVAl )IAo ilAt IAr 

Aj.,lJI 

T or .-- T Yo l-- r IA Itho I- I TIT A" 

r oAi I-- T Al I-- T Al I--- I-- r oA-,i I 

v iiT r-- v rri Y-. -v OTv I.. V VIIy .- v Irl -­

o V I "I-- I oAl I-- I AAA -- I TIT - II A-- - - JI 

Jk-j . J6 , .J,.9 , 

, a-l. ,- .J . . . 

I- rIV I-- A rIA r.- a a-A I-- I ITO ... IT . 

Y IAI " YVO I.- A -­ r Y-- A-I II-- A II I 

I vir Y. I ioi r- I T-1 ... "IVII I"- T YVI I--

IT I-Y Y. IT V-V V-- II I-y Y.- hI I-Y Y-- h TY Y -

Vie I"' Y IYI A-' I h 1 T'' I ..."' 

TYY V - r III ... ato I - AIY ---

I -- I *-- h- oAT A-- / I-' - V VII r-­

j._ , , , , I . . L 1 J..6.I -­ ,J , -.-­ , , - -



'-,j----- L J,-cJI1 16 Lr~c AJW I UO%,J I L,- Cj~- I L-.r 

&L-oJ I 'J 1 6_cbLi~ L ~J I a Is j 

1LJ4-~~~ JL~ Ia I9U L,-i-1 

~ ~~~~JI6~WI 6~WI&,-JI -- I LP~ &, j .6--W 

L5,-J 6L~ I a ,-gJ & L- I. A' I L .- , Jj I% 

1 31-i - 11 L- & L-j I L~a LJ I (i - -9- WI. IcLgIL k.-I 

L, ,--- -33 6,3L-_, LLJ I -9 - L "l0LjI L L 1 I L-Jl 

-JI -7 



AJj I LU. L.- I , &)_.J J- 91,J'J3, IjJ
 

&-, L II U i .. ,JI c I -- t. L I I
 

-%;JI.. YJ L-5 J---i aLe i _, ~oI
L 3,J d-: J Wio.J i 

~~~ . &. d jJjWA & I LJ..' 

I ~ ~ ~ ~ L A1 5,3. ~ , o '9.~ 1-_,-i y L-~ ~ 

c, Lc I I L.. I . I1 Lj I -I ~LJ6 I 

c:,~~UI L-S 'JiL L--99- J 1 J L -9I 

a.jL 5 "1J*- LY L -. L k . I LqL 

L 4- L-' I -~~'- ~~I~.-f L I LS 3IJ 

I LJ _, J-i-U.JI IWI 

u~- L L J I-L L-.. F 

L9~ ~ ~ ~ W ~ I ~ I~a~ ~a I~oJ IJ~L 

-- JJI ~ ~ ~ JI 6 . I xILI ~ W 

U.U& ~ A~ i ~~.JW~J~JI , ,,W 4 -p~J I 

http:J-i-U.JI


J. - -a" I*, JI .I I a.,r . 

oj---SCj J L--&Ji 91 ~31 a-.3 L I L I L I - - I ' 

LP~~~ ~~&-.J ~L9MI A~JI~J 

*-L-J- ' ---LqLSb JJ91 ~­

-,2jLP- L- US J--

LbJ,aii ?-,L 

LJJ LSJ )~icI 

1,-r93 jj 

./.I 

: 

J 

JL.jI 

4 sL 1 

_ I 

~~&L'. I 

a-%Li~jI 

iWl-,-JI 

L~_,i-JI LIL ./. 

J 

"~ja3 iaLL -* 

6* LS.lA LLJI 



*- &,- L - II T ' 

~ IL~4- WL-J I Ili~iL AcoI ab 

~ u,-WTAE 

I-**. L -UI L . L- LA-LJ V I 

1 -3LJ OIjj~j )J~II J 

I iLLiL~ A . z I . ~ 

II~AY/Al -,JL-JI 



T - I 

AT/Al Al/A- a r-JLjl flj-.21 J%6 &,- l J, 

L, L, Lr I U-Lr. &J L j I rlj-ilj AT/Al FL, JY-- - &I I ... I k-ij 

J l J-L-. 

I Lj r L j I 

-L Lo c, L-:, L, 

T' TAA IN .6 f a-:, 

I L 

r i Ls J 6 

J j.- I :A-L. OL-i &JL-i L-i r 
\.L I Jj tj 

A L- t Li Ll I j r L- L- L, Ls 

L j I T I 

LrjL-- .j cjr a2-.-*-jl 
TAT/i/r. 

L--J I L-Lx a-,_,.-Jl A YA lol ATo 

Lr-- JS a Ji'-i L.J I 

4,L. -l 

L j 

L-JJ-J-S 

j 

J-J jj 

AT/A) 4 -)L&L16,%,j -6Ljf ji L- L::.J-,-Jl 

ib TI yri T I r oor 

ot, 

A 



L- I LL L U J Wa~- I L _,IoiJ Ii L- 0ILUath~ I 0 J 

* ajJ.W & IL-i ' l&.JL 0 J J J J.l LLL 

rLJ LJ I. -, I~ Io J-J O I- L:d- J 

r 6J 1 A I. I -J . I LIWL-.,II ij I,J LJ I JL 

L-J I I , 1y2J -31 . .1 

6.2IL~~~~~~J I- A /'* *,'~ 1 J I w~'---JI I~.~ 

&-' I A ~J L&,_rJ L I I 

ITI Til loo JI . 11 

It yo y ..&~LJI 

F61AT Y- -f A ' I J i 5 LW 

-AT/A) 8L i.J L.4-e W L-J ri I6~ rAA l 



" - o J.--- --

AY/Al 


A -"I A 


A - T"" 


° 

I tAT A"
 

1~ Wk A-" 

1 


VI TiT T-* 


y IAI I " 

Ir I. 

I VAT Y--

I VT" -"*" 

a TIT Y--

TAI 


TY A-T Y,-


AI/Ao Ao/At AI/AT AT/AT 

tAT " " "T. o I -- I ITT I-­

y "to a--

I -T'I A'" 

'1 T'IT " 

T oT *,'' 

1 ITT A"" 

T ITVY V" 

o IA% ** 

'IAll "T." 

.j 

,L_. ..,,J, 

T I -IT A 

-'I A -- r -'s"' 
%% I.-
'-oo-

I~aAl 
A 

- -
t" 

-
-

, -
-

I AIY " Y "iT I.- o IoIT ATYV "I-- c iL. 

' l1 011 "-- o YI-. .. I-" I TVITi --

I -%.- T1"Ty- T - " IT T- ,L_.,-j . 

1o A-- I TYT -- I1 l - I 1T-

A oo* T-* V a-I a-- It ao l *"- o YTI I--* l. ,. ,:.- .. o.J ii.. 

*IT A r Ay I_. T ITI)---

T. I rTT I- TTT ... S, 

°YT[ ITT T- l' AYA " r I.. I'" . . . .J S L 

Tr IOA A-- Ti oll T-- TT -TI I -- Ty iI- I*- .. , J - L, 



e..0 

,, j., J,,
-',,-. , . L .
 Ji ,Jt. ,
 

|~-I , L-,--
 JLr_1 


AT/Al Al/A- *liA. lIYI IYA 1,YY 

r YAO .11 I 1 ". tIA I -IT III I I1o Al. I oil I.Y I rrr r r IKr 

I All vrl 

I tlT YIO 

11r i-rn 

I 

I 

nIT Y.n 

rtr Il 

nT' V~II 

I 

TA Aol 

IA. IAI 

I 11 

r o1" o 

T -T. Air 

yl Il 

T- r 

T 

YIT 

lAY 

li,.. 

"1l 

oll 

I Toj 

I YIT 

IIIt 

TYl 

I-l 

IAI 

*-..t .. ,j 

II Yll -IY I- TVI TrT I TAn IYY Y All IAl Y AIA ATY 0 I i'lo CL..I1I . 

r Aol 

T'T 

IIA 

-.n" 

*Ii.A 

l 

i III 

T-A 

I -AT 

T' 

TIT 

I" 

1 iAT 

I"9 

I-l 

TIT 

o-bIn. 

ITTI 

T -Al 

liT 

ibA 

oY. 

I. 

I onI AA. 

TTI TAI 

lAY r-y 

1 TTT Ai-

T-i AA-

OYA ry. 

~L~.V .. L.-.J I .. 
J I 

L.._J, .,l 

i 

.-Tn lTn I IT% ITA I '11 IA. I iTo lIT T iT T IT I -.- - - VI.. 

T Ynl 

oIA 

nn.I 

Til 

I AiT 

ToT 

Io 

IiY 

IY 

T-Y 

f_% 

Ill 

I TIT. In. 

Tl o! 

1 Tl Tri 

T.- TTI 

1 .1 

To-

IAn 

-o 

r 

T-

Tii AnT 

tIl AT[ 

T -1l flI AAT rT-

Vill AT 

I nil-I._ 

IT1 A 

"I 

TYi 

I 1II 

11 All 

(IA(I,.A.J 

Y-l-Y 

I T-I nA-

I.n_L.._._l, 

.. L..l . 

lj -

. 

r TTI olI T -YA Y-A I rry Are IT II I T . I lie Ill Al-
ToA Ir. To Iy Al lit r oy TAT T T- IV -AYI nAY TIW 

I YTI nIA I rlr rIo A rAl All IA ItT IT. II I AiA IT Ill TIE ,. - IL... 



I L,_ j I j 0 

y LJ 

Ljl Ls-k&91 & L"Il 

r 

IIAY FLc L,- J-L-"JI 0 FJ-) jj..Jl 



r -- o 

u-----~ ... J-S ~oo- o c,~.j.SI WS ~. ij 

~~i K-/A AI/A*A IV - I-~RY aI~ I.~,ZJ 

I I>Yb& L-L L~ 1. 5 

C.- --­*I'--~ 

',iISLL . I J 

J-- J A 

SjI j1 

-) IT- -9 

J 

AT/AlAC-A L-

LIj Lj-- --

LjJ 

I 

A-

LL j I a.1 

I, 

- .:r 

-J 

j 

0j-

Li 7 J I & i- "J L 0 L7 &JI. I -- J 

http:c,~.j.SI


- j -5 -L LWIL-I- LiJ--j I -- -i 

C?- ~~ ~IL*-6L ~ ~ ~.. J L.JIJIc &,-j ,~~y.IJ I L 9 Sy&-i J I L L..1 

L--I I 

I jj L- .I ~ j LJ r1.IL 

L, ~ o I ,6 I~LWIcJy±- c11a~L ~~ h L. 

aI LUI i- I ~ A L - iJ. 

iJL-,) L~JI A T/A 'A I/ A ~L-C - -1- LJI -s ~z~J 31JS~ 

L~~JJ~ J' ~ ~ .L ~ LJ1W*.9 I ~ .ij 21liu 

-j I L A) jk 6LJ L - -J l -iI , I .l LJ I~ 

ail. *.1 L j- . .IjJ a 



L. WI, '~j1 Ljjo t -SJ Ij 0 UioI - doW IL. !--

JSz 

I JLj L o i J 

A 
o 

~JJ .J-\ I 6 6 -.if J r i dU_ L J.-L:zJ I 

J J, ~ 2~~ .,j ,J &L.J ~Lri IJ_ L~J~ ~~ 

az -JI Jj--UI! . Ls .LjJ _ )J I rILW . 

6- I A I % WIJ III L LA&L.6 

LL9 ~ ~ ~W ~i ~ ~ a I~~-iL ~ ~ i I6LL. 

L ~~~~ - ILJ ~1IW JII-Ij-II~ ij-I 6 &-. -X 

1L,4j.3 -, Il C. J L - s I a LoJS. ji 

L 



T - I J.#-

AY / Al AlI AO Ao / At At / AT AT / AT 

I T A YA I T TYV I1 * 0 * " 'I . O1 * " .I - 0r. -I - - ' .- i ' . I 

. .T.. ".o .. ... IAI ... 

I ITA ... I T I "T '" TI ooT *A 

T .. . 
. . I... 

. sI_, - IsJ - ..-. , *. . 

I ....T I I-A-

I AA- I 

10o IIA "'" Il AJT *'" I1 ITI . IT VIIyT IT AIY ,I ....J. t.l11.. 

"* IVo "o . 
'VIo ... 

0 10 bAI ... o 1 T AAAAAA II *IT Ir-'. 



AT/A) At/A. A ITyI I YA IiiY livi 

- 1%T ItT 
tYTtTIt 

A ro-i ! 

AT 
tAt 
TIT 

IT[ 
oil 

V ofo JoA 
ItT toT 

V too 

fyj 

tIA 

21. 
IoAA-

rii -- A 
Ib 
tY-

A 
Aol 

'~~~ogg 

J* *o, A III Irl tI o . V AAA IIY V iT1 AAA I i- rtA I oTA it i. 

V Aly 
ot ofi 
IT .- A 
IY . A 

T-A 
I 

TV AMY 

it tttr 
r~ It Y 

A oTA 

YlVY 
I. TAT 
TiA 

TT Ao- ot 

v ir 
Io oy% 
it*t 

Y TIT 

A oAl 
o 

At1.1toi i 

I*- tIri. 
i--.L 

At~ 

AtA ~ 
~i.i, 

p-o 

T oto IIT I 11 'AY 1t. too III Toy ITo Atl *Vr-tttT ~.J 
TTA I -t1 To1 1 A o AIT 'LA I-. tTT oTI tt r-, tJt iTY 

I TT YIt I VT) t., -­ r ttT IT .,y iit I Iii OVA Yit tT s,-....V 

it fit AuT I- Ito TI- 0IYT *Vl A ii, Tit A Ytt *At A toi iiI V TIt it J iL.. 

irA Ivo 
Y.V riYtI-ito 

lYT *t-l 1.. 1 TYo ItTr 
A oir 

- T -
I Aoi 

OT T-V 
A 

iyo 
i-A 

Vi -'".. 

ItT itA IA3 -TI 1-1 OA TYA lv I l-At ooA *1o TTT tAt 

It I-. TI- I-, o ml TAo Ito A ATY AA- A A-i VtV A VTV Ttt V Ott1 ITV 

I~ torl i ~Tv0 1o -ivt ritT- tiAi- -T Tot r t.t toYll . ~ 
I- Mt ioA .A t- --I r iti itt T iTt it r~T t A VIi IVI ItAti IIY ~J. 
ti tA-

TT 

iyT tt T-

Tot 
IT- riitoT 

IT .... 

)A ... 

..... 

.-- 1-

A 

AT --. 

e--

IT Yb. 

teA---

If-it 1 111y -. J .. 

ot aA- IYI oY 83 . To raT a.. 'TV all .. i IT Tr ... Tic *.~ ~ i .. L­



I I - E .. 

LWI J I a LJ L. I~ L-, 

T J - 1j. J 

~~_,LJI W 

IT- -

_ _ _ _ I__ I J Ac I 

Y". .~ 

4 
jy.I ~ 4 

r 

J .. 

..).. 

J~L. . 

0~ 

j- -% J Tv - I 



&-i L- I I TUJ ~-iIf~. ~ ~ L L~~ 

J Jl 



tocAI,.j a- L­

~WiI -ILIWI* 

_r- I _9 c, 

~ 

_9_,--J~~ ~~ ~ l 

-~ LJI~ 

~ &2LL-sI3,JIA4yiJIi~J 

_L-ipJ9 

I L 
4 

I 

JL-L W 

ijC-

L5 --15 

M-, 

0 

L 1 JI I, -­p I ,LL- , JI LL I _I I j­

1 . 1 C . I i I 

I LaJLU.4JjI~ 

"J .-,-i I LYJ LjJI 

*wT 

LLU. -, I 

LwJ 

_raJI :, a_,LI 

L-J L-LsI a-\:' L S J l~j Ll 9 - 1l 1< 



L- ~c~ _1,413-

u-- I o I tLLra J I L I I-- I U-J
 

1 J-- - cL I. 

&iL.J a.::, I L -J i &,JW~I L-.LJ I W 

~ ~~J&L~ -q- J 6J- JI L~ J-2,1 , 8LWI ~ ~c~~. o~L~~ r 

.~i ~ &-~ ~ ~ I ~~ .1i I III
 

L-JL - I L- j--- - -



L- r !* 

tS~- ~ 6LW- I I.J-i I J 

6 L..U.J I A 

cY ro IA- U9~ Ilyr 

M AoY IAY Tf T 14YE 

oTo All iqo *TA IWYO 

O~r M- T*r Ar I 

olA oAl M1 RA- M9Y 

R9.ly MT flY IlYA 

4 Fl. Trl rNI Ilyl 

IlIATo III M9A 

YY .Tof I*r Al/A. 

Ao. rvl Tli IV AT/Al 

RlY I--* TY0 ... Ar/AT 

ii~o r.. TAI ... Af/A' 

I *iy q.. TIA ... Ao/AM 

I -Y) A-- .*~ AI/Ao 

I ITE Y-- * * AY/Al 

_,.-l .~ I ~Lr J s....c 



r--r-

LLJ I S3 

5 , A..~6y~I 6LoJ~.. I _jbI -~ 

hL.'.JL- L.: 0 S L.. -~.:% 

I 6LoJI6y7yo I 

& ~ L.JI6L,~.JI -L-i IJ~~yJY 21 

~ ~ I L~oJ I c ~ I J, 61o i JI 

6~~~~~" I...JI 

I ~ L. ~ " 6.J36L,-JI Te . 4-:,Ls 

A'­



-rr 

J-9 -jJ 19 AT L4JT YL~ .S IT .. 

j,-~~ - riL' 

.isi I u- Ii I:: I j . 1. .5u w I**w 1rLP 

Il IJ- ri T LW1W 0 1 AY4 r.~J Li6J ,J -~--~' 

L,-1 Li ~ 5 o LeI YJL I 6J~I aJ luj 



Y-T 

I-s J.- --­

. - I LJjI } - AY/Ai - Ar/Ai ) *-*--,.J, .Jo._J 

o*_ 

_ I_____I AYIIAl I IiAI I A AIA I I I AtI tAtr liAr/IAT 

II1 o*-

T-..,I 
__r*I.-

r"Y **-

V ... 

TA --
T 

T o* 

'1 o*-

A 

o o,-* 

A -

t ' *. 

-A.. 

-
II 
T 

T 

A 

-o-

-.* 

a 
0 0.-

_o 

Y -. *~~... 

r- . .. 

.. 

j-.. JL.. ,L_... 

-- ..* 

L.. 
C-..-l ,, LI..i... 

L - I ,_ .. -

.6LL...JI _L. a..... 

*I** <' " o - , J I..,,+ 

0 o*-
*" * T .* T-* oL.. .... .... -

r".... 

S . 

Io-

. 

I 

Y ... 

To o. 

oI--

I . ... 

0-

A- '1o 

1 -*- 

10-

I T-. 

I To-

0 11. 

I TT 

1 ,.-

1. 

I ia 

. 

I 

-.-

T--

to-

T*-

T 

It ".* 

A--

T o-. 

o-

T 

IT ..-

I T. 

to. 

T. 

.To 

A---

A-

T a--

o-

I[A-* 

T ... 

T-

'T " 

I --

It 

T o.* 

o . 

T -

- l 

.. 

It. 

TA-

"1. 

'To-

t 

,,ji L_ 

t. -

, ,. l 

- i..JI ..L .,. 

'oL-... I....J, 

OY A-- irA Io Y to. It Ya IT Ao- tT I.- I. to- tA 1o. I- To. to T-- I -- Y T-YT" " ,.lj JL 

V I I- I try I ri. I rT. I - r- I 1 I y.- I ai-Ot I .. 1 

it j
I'I 

.. 
"T'it 

I- T..t i.o 
-'"-

a t... . I.. 
Ylo To. YY o . 

I... 

or. oy lY. t 3 J ...': " 

IT --- to o- I oT. Ilo I-IT- 11 TAo I-*o. l TAo IT T-- I- oto I *I-- t J --
It A-- IAI Ito ir AA- TI' I t- T Iy It Yro ri I.- t 10 TT oo- Io Ao A it- .. ... .I .o.. t, 

-- I .. - "I r1" _T I.- I . .­ - J I J.,--
IIA-1-11. IT AA- To Ti- It ly. to -to riI - o I* ito IT aa0 1t ito A 0. IT ... 



--- -~I T LI uj WIJ~JL A 

.JS I t-jy. I u jL. J, J J 

I LPJ LJJA"U- Lii I I , L I u- O-Jjy 1 .1' 

ly -u, Jw ,i r .~s 

T L jL6-JI jL1_ I Ja. 



0- T' 

JizLJ I j L, L6_y ." I_,3 

S I ,.4j,-9 LJ- LS_ J I dA 6L- ,-i,4 W-LJI ~L I cJ 

L--,- L---' Jrj - j &- -A - a ---

Ij I. di.L- L-

C.L L.- I -~. ,6~j .jI - t**5 

LO L,6 u I&S~ T~j 

cjL-JI 9L.>A 

-& J L- J 

. isJ J 

I 

b 

Lt -

L-

I 

l 

J 

3j 

L Ic;, L"JJ 

6_ 

A j 4 

3-. 

I Ay fAj E 



. d* L-I.L 1iJ. 3-)l j - T - T 

6~ I &L .Js JI I JLI - JS 

Sr -

LWUJ I J 

L-

,~ 

_)J 

> 

* .. ,Lo'I ti 

I & . 

a l .J1 JIy-,Lru L7 

L _ L_-I I-I. 

I AI ­ -

&4 

J 

'r 

L J I 

I 

i: 

LI I 

~L0 

,. " 

PA 

F 

L-. ,I 

0. 

i 

T Ew 

1 

T 

Ij 

a 

T 

I i. L,-, Ii. I c . ,, I Lio ~ ~ 



ty.... I J.Ji~. 1 

& A-j. Li y Ja- 9 iU.3_ L L'J 6:jJ - 1.1 L I-J I 

~Ij j L - Uj,- 1 Lr I - w 

*~ ujrJI I _)ji L j[ 1 j.~ 

* A..)oJ ULi- -. j cI 1 3, WL-j I ~ 1 

_,.-x . a- L-9, I Iarz Lq 1,. LL-qL y J 4 , 

- ~ l ~ -- f J 6zIJI L j ~_L jII~~9T .iJIc 

- L - L-L5~ I jIy~ ~ ~ 1j A j&WWI 1 Ls~~J 

I A6- Ls-_J A Iii WI 1L.J11~ 

LS--S J- o I &-LWI L-J WI 

J__ -jL­

1
LcoIJ~I L.J I & L.61- L Ls ; --I I I aLA I c J-, -- .3 1 1 

I ~~A_,'L I,-~~ J ~ ~ ~ i ~ .2 i f 



L.r_,j~UJL 

JL~J 

~ ,L~oc IjI~I c ~ . -L Ii,z ~I W~ .zL a' 

L- L, _ L- _,ij oj- -- t-. ~ - J 

-31J JI - 11 

J-1
 

-9 



~~ L~U~ L > s T I JIJWJ I&iJ I J 1-SJ W I~L~ 

I ~ ~ L c W I J L J IL .- ,5 I
 

r.;a - L- _, I I 6-L j, I a-Lz L, a-oc j, _,AW.Jo ~ S
 

I LJ J-LJ _ILW
a~jI c;L.L , Lj-L- y iL L.JI & l~ 0 

s.~ ~~ L I U, LLJy *9 &L lL . I LJ I d- L. I-J 

c: LI ,! A'. ~ l ~ ~ ~j LiL i L ~ II*~4~ 

- * L- ji.-T- ,iJ s ~ ~ r 6 
y~ 1 J. 



- ~ j a ~..I ,,- LJ LJL.JI J--zJ I L5, 

MY -i J 19-AT 

c .;. I&I, L. I I~ JW 

*JL -- .. JI I~!A Li LSAI: ~I L, _,L; 1 ,Jx. 

L 



&A L 6-J 1~ 1J.W1 

y~ J-, -LI iJ j 

&L I,7 0 J al j LL 

I 

I 

- L-

LS 

-

.LL 

I~ L~lL 

L 

J 

-11 L 

-Ji I 

I -IJ 

.-- L r 

- &~J 

a .).Lii 

LJ I 

LI,,,k i J ciJIA 

~~ * L I o JiK I i S I &JLo IL -

j ~ Lo~ LJ~J I L5. -t.LJ 

6 J5 



C ".&J aji 

I8.J 

& 

)I AY 

Jl-i 

A 

ll 

r8L, 

j I L8...JIIaA- 2 1 

1 sij9a 6 I 'LE I 

*J IiL-JI 

~jLS. Iy JI 

J~ I A ~ 

8 

I -

~~2~Lo I 8jo-JI 

J 

L7-Lr c 

LS5 

L 

IUI aj 

jc~~~ 

L -iS I 8 I 

A& ~ 
3~o 

o I 

WI 

L,,WJI 

LL1 1 6_-,a j 8 L S ZJI I 

A ~ J J,~ 

4- _,.3.J I a. A J W jd-J. 

U I 8_, JWI a L- Oj-

T-

L J I 

J-JJLyJI LL~c -.-

LsJLr.JI aL~ 

IJ 

J JW, I &! 

I 

-

LrJL IA; 

* 8j 

1.3 

ts 

L 

1 

4 

LiJ I Jj~J 

I1-,J 

8j~ojJ 

I .,t J 

ts 0 

I~Wak I ~ 

I 4--. 

I, IJ J-J 

68 .L,W1 d31 

I ~LJLW -

c3y 

. 

T 



LIJ1-

&..JJ.A-l A 

-JI 4-,-U 

WIA 

&-

L r 

L-j 

-

j L -

IIA 

i 

_WIs-..5 

TI~ J - li I 

dL. IJ- S L.js I L, I"i:: I Ii, JjJ. ~~1~ 

I- L5 l L- - IL 3- I~JW UJ~IW I i I ,,&.L 1I . 

6 .J I zL 



y 
I - - J- , 

I LIJI L, j-i - Lj I &!-,iI 

J5 -,.ij I 

AY/Al AI/Ao AO/M M/Ar 

L&J I 

C's 1!j 

61 

ry r. %). T. jsj 

A aij I 

r 0. Tjo- I T o - j-"-J &J _q J-5J &. a. ,J 

41 & A-;, I 

L-,j I 

-J 

61 

0 Jry J.r- J.Tr, A .: J J-IJ . 61 i i-J I 

IJ10. Ij... --)Ao jy.. L:,- 6_,-J J- J &-6_9 J.SJ a- %- J I 

6-,---S-J 1 61 

61 

61 -

I Y U- J-Si 6J-Li-ilil 

a&j I J-­

.jTo- -jTo- .-jTo- .- )TO. j5j&-6j -L5J6-a: Jl-,A­



Ls, &'' I CbLWJI a6_. ,__o ao L.J I 42±,*jJ I 

r t.Li 6j 4 IJ_aw I 

(LsJ-~JIa-5 

AY/Al Al/Ao Ao/Af /A 

6LW 

A!~ LoJ 

J.TYj. f T I LT JT J I 

T.~j2 rET .. il, 

(J-LLi J--IIi L ~- I.J ~ 1!, 

j-q 4 u. I 

--) f _, .0l *JrA* .jro o. 
.­ )OEUc.- o.) 0 -to0T 

.- ,"1. jr.%)j. - yo V
 



III-J&-FJWI 

6 L~~~L.L J S I L I 

YL uJ 

~~-~ 

~9A,~qA 

9AT ~ 

~LJI5I LJI 

*9Ar y-j-

*~ IL.i 

Wj~i JL 0 jI 

4-jJL 0 JI i 

r* - o ~I e-JL-JI 

~ a~.**labiJ I 

L 4 I i *jL I 

4 j.iJIW I I 

-~~ ~~~~ LLL.& WA 

L9AY I Lj-4s* 

j 

W- c 

C i. 

-9 

. 

I 

I 

u jI L, J I c: 

WIJ-L ^J 

W JL I& 

- Lj, 

LJJI &WL-4-

I1 c 

WI 

L 

A 

i 

~L. 



6 ~ 1W31 1 L Wl LL JIc) L jLS IM 

*/.ol. u-JI 

I ~~ ~ ~ UJ _ ,o.~ ~ L 

c---J jjy 41 in~ WI6L d -A 

L--r_)iiI - lL.J 3a i.i I IJL JI o LAj 

f- -9 c:,L,-I 

A L~WI A L I .. I. Jjz0 LL. 

i A40 I J L~ WJI ~Lo&-i I aL' L IJ 

j~~~~~,iLj 9- ~ *---, IA-~~I~~ j~~j 

~LiSJL~~ ~IjAY/l/* AI/Y/l 

~sj-.SJI 6y" Wij AL- .i-4 

II~AY &=-L-Ji doU~~oJ W Ij L-Jj4 

* F LAi x L I I ib LA 6j4.J 



rT -

L ~ ~ ~J2 I_ 

js I 

~ ~1"b o_5W IS-- W9i 

Ij 

a" x a-. Lj J I 

-i--- I W ~. 

aJU.~IJ.Liil 

L-3-

IJ3IL, I 

L_--- - I Lz-J 

6I,. L-

WI-,-xla6 p, 

~ L.W~.p-J 

~I~ 

~~---
6L. J_ W 

W2 

Lj.o.o... 

-I I5 J 

I -

L~JI 

. 1 

-y I jL...W I 

1 t,3 )li~ 

&~o>~I.bdJ-r 

L 

J > 

61L 

JI~ L ~ 

IAYJ-

II ~ ~ 
II i 

~ ~ 
& 0 

~ 
L 

r 

. 

1.3L,'). L~, l 

L~J 

C Wi I 



L~~~J 4 JI~~1 . LWI 

I , j -j J 1 

J~~~~ L o-Si IA T y, I J ~ ~ I ~ ~ 

A-2 I&L ~ LSd -s 

L,9Ct r FSLI~ LJL...9 &J-9 . S L- ' I 

6I LJI1 6 J %t -W .A FL I GJoJi* J~~oZ j IJ IJ" I L- Jyj~jI 

3 6WJL.a Li5 c I1j LSyAJI 6 WI 1 LAWI JL. 6-~o Lr,jI ~ 

19AY FL-

C*L-J 'Y-- I L*,- jJlJ Ij 6 L I A~z el I zL I 

LL, . J S~ W L LL. -L I I I..e I jzi -,oi Ij 

I- - 1 IIo Wd WI Gijoi 

aija3~ I I Lrzq di , 1 zL Ij)S-. y.LqF 

IcWW,I j II 'i ,.J ~ I I j L .1,i, 

6 I LA-i I * W Lo. 



~~b Lii II &_j LoWI ~ 

~, ~ ~ LL.J ~ Ls,sj L-iI 6L­

? ~ ~ ~ ~Lii ~ o VLz~LS.I c... I 

I ~~L~JU. I cJ LW.y IJ . 

~~r- IW ILLiWLo I . ~ i_I _j,S i~ I 

0'~~~ ~ -- -L-IATj 

L51~~ ~ J,---­



9 	 1. . 0 ,I ~
 

A - 9 S.±J.LJ 
 T I-WJ 

104-a-IJI' 	 &d,- L I ,-c 

r -IT 	 J~ C) I - T 



A I i~ L J 

- ~L WJ ~I W 

o -I 

0-0A 

-

y ~ ~~ 

J.j I LJ 

.L 

~ 

6-~zJI 

U J I 

~ ~, 

, 1 .31 

JIj 

A L_­

~ ~ ,'Ji..JJ~~z 

L.). I AJ~J~i K"~ 

I 



I I-

L
4 

j J L I - 1 

-~~~ 6 W -W 

IT I J.-j L-L-j -II~J - T 

To I a_ JI L.- I%i L T -I T 



I _I I I 

- y v 

T,. -

r~~ -

-.-

- AI 

A-_, 1AiKA,: 

A 

r -A 

r -AA~LI~ 

-~~ 

a .0 

L._ JIS JIU 

~J~~L 

JS~ 

J. 

JL J 

L 

~r 

1 

~T -T 

y 

.- y 

A 

- A 

T -A 

-A 

T A 

A 

-~.IJ T - 9 

9 9 



;Ji c~ 

r -

r- o 

r 

.LJIT&L4P~ 

- o 

A 

c L-j.~J I I Jr 0 

r -aL- ,SJ,.-JI T T 

r -T 

r 

r 

I 

- 1 

I --

A-

&& b 0 

J,.L. 

&J 

.Wj I 

- &L, 

IJL 

--a 

~gJs L~JiI_1 

-JL-..i I~ J6-)y. I 

Lj I .L L~ 

~.zIa~ 

I 

T I 

riI~ 

1-) 

-~ ~ ~ 1 -. I A 1L.J,>. &njLJ1 c.L~l~~ 



- "~ Is'- IIJ ~ I.i II - .iI 

I * TLW-

T - I 

- .-

f - II 

T - I 

'Lzj I 

- J 3J 

'LjI J----. 

c-I -.­ %; I u-

T~~s-I 

T -

T­

r -

I 

I 

r - T J, Ir-- 1, . ,. - T -

T.- L _J..L.J ,J I o - T - T 

-
r- r 

I 
L---J . 

I 
l 

,_ J ... I ,.-
...- ' 

I T -
T 

r 
T 

-T.'l 

- T 

S-
'... Jli 

... .:. 

f' U.L,. 

£I aI. 

-L 

L. 

.Ji jI I I 

JL.JI..jIy. 

L J ' ) I 

Jl 

-T 
T -

I -

- T 
T- r 

' - T 

-

o -
o -

T 
T ,, .. 

. " 
'.-

. 
, 

.. .iJI 
i .__ .L-

r 

-

-

-

-

-T 

T-
r'-- " 



Uri :j 

c~.A~i~~
 

SABBOUR UI 
ENIMI~EERS PIAMRfsEARCHITIIrS 

15 1 Mr 


