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Whose water is it?

Privatization of Water and Sewage Services, Sea Water
Desalination and Public Participation

Executive Summary

Zach Tagar and Gidon Bromberg

This report examines two developments,
currently taking place in Israel, that are about
to change the way water will by produced
and supplied in Israel: incorporation and
privatization of the water and sewage services
sector, and sea water desalination.

At first glance it may seem odd that a regional
environmental organization is investigating
both of these issues. What is the relevance of
these institutional changes to both water for
nature issues and the regional water debate?
The results of the studies presented here
clearly highlight that the relevance is great. The
institutional reforms taking place in Israel will
have a direct and perhaps irreversible impact
on the ability of the Israeli public to determine
and be meaningfully involved in better demand
management of water resources. It is the belief
of FoOEME that without meaningful public
participation in the water sector, poor water
management decision making will continue
in Israel with direct impact on both water
for nature issues and regional water politics.
In addition, FOEME 1is concerned that the
proposed privatization of water services may
result in restricted access for many to the basic
environmental right of clean water, through
increased prices and service disconnection.

The new Israeli Water and Sewage
Corporation Act 2001 instructs local authorities
in Israel to establish a corporation which is to
take over the management of water and sewage

services as well as the rights over all assets
currently used and owned by the local authority
to provide such services. This institutional
change is designed to make the water sector a
closed system in the sense that all fees charged
will be invested back into the water sector.
A major critique of current municipal water
supply is that fees charged by municipalities
are used to finance a broad set of municipal
needs at the expense of maintainance and best
service practices such as promotion of water
conservation. As a second phase, the act enables
local authorities to transfer the municipal
corporation to private ownership. From the
experience gained overseas private ownership
of water services has resulted in large profit
making by the private sector amounting in some
cases to a third of the price of the water service.
This significant profit component defeats the
purpose of incorporation of the water sector,
as again a significant portion of the water
fees charged is not spent on maintenance and
investment but paid as dividends to private
sector owners.

A number of sea water desalination projects
are currently in various stages of planning
and implementation in Israel. Their aim is to
increase the supply of freshwater in Israel, by
privately financed companies, which are to sell
the freshwater produced to the public. This way,
a significant component of water production is
to be transferred to the private sector, with

(continued on page 7)
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of homes, hospitals, schools and other
institutions should be prohibited by law or at
least by regulations.

4. In determining the price of water, water
saving should be encouraged while
safeguarding the access of all residents to
a reasonable amount of water. To that end,
it is recommended to establish a per capita
consumption threshold of water which
should be available at low cost. Any water
consumed above that threshold should be
priced high enough so as to provide a real
incentive to save water.

Pertaining sea water desalination, the report
provides a first attempt to evaluate the external
environmental costs of such activity. These
costs include air pollution, land use, especially
along the coast, and dumping of saline effluent
to the sea (the latter is covered in theoretical
terms only). In addition, the report presents
three alternatives to sea water desalination:
upgraded sewage treatment, investment in
water saving and reduction in agricultural use
of freshwater.

The findings suggest that the external costs
represent an addition of 3-5 percent of the
overall costs of desalination, i.e. 8-16 Agorot
($0.018 - 0.036) per cubic meter of desalinated

water. Each of the alternatives examined was
found to be cheaper than desalination: the cost
of a cubic meter saved by upgraded sewage
treatment is NIS 1.45 ($0.32), water saving
costs NIS 1.83 ($0.40) per cubic meter, and
reduced agricultural use costs NIS 1.65 ($0.37)
per cubic meter. This should be compared to
the overall cost of just under NIS 3 ($0.67) for
desalinated seawater.

As regards desalination plants Friends of the
Earth Middle East calls upon decision makers to:
1 Reduce the number of desalination of

sea water plants proposed to be built to a

minimum that is necessary to avoid a future

water crisis from prolonged draught years,
emphasizing demand side, instead of supply
side water management.

2 Allowing for private ownership of
desalination plants places at risk the public
interestinthe resource. Adetailed independent
investigation of the public interest at stake
concerning the privately built desalination
plant almost near completion near Ashkelon
needs to be carried in order to learn from and
avoid the harmful international experience
concerning privatization by recommending
meaningful mechanisms for public oversight
of this new industry.
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(continued from page 5)

profit making being the key interest at stake for
the desalinated water producers.

The entrance of the private sector to the Israeli
water economy is a new phenomenon. By law
in Israel, water is public property, subject to the
control of the state and is destined for the needs
of the inhabitants and the development of the
country. This report warns that placing control
of water production, supply and management
into private hands is contrary to public interest
as it turns this basic human resource into a
commodity like any other consumption good.
The nature of water being the essense of all
life, supporting both people and nature and in
the case of Israel being a cross border shared
resource, defines the resource to be much more
than just another marketable commodity but
a public good. As a public good broad public
interests must be at the heart of all decision
making that relates to water and these will be
distorted by the profit motive which goes to the
heart of privitization.

FoEME is supportive in principle of the
incorporation of municipal water and sewage
services, so that these services be provided
in a closed system. Notwithstanding, the
privatization of municipal water and sewage
corporation is likely to defeat this purpose by
transferring the profits of the corporation to
shareholders instead of reinvesting them in
infrastructure and maintenance. In addition,
the provisions for public participation and
involvement in decision making, as outlined in
the law, fail to facilitate for the protection of the
broad public interest.

Similarly, while FoEME recognizes the
need to build desalination plants in order to
help avoid a water crises at a time of extended
droughts, FOEME’s study questions why so
many desalination plants are being built at a
time when better management of water demand
could allocate the water resources to more
important sectors then those currently utilizing
the water. In particular FOEME would support
reduction of fresh water supply to agriculture
for the benefit of water for nature and regional
water needs.

Privatization of water and sewage services
has taken place in several other countries over

the past two decades. Israel must learn from
these experiences and the Israeli public be
informed of the potential negative implications
associated with water services privatization.
In many cases such privatization led to public
criticism, focusing on water price hikes, service
deterioration, non-compliance with health and
environmental regulations, inflated profits of
the water companies, inadequate investment
in infrastructure and disconnection of residents
from water supply. These are the result of
the profit component in the private sector
involvement in water and sewage services,
combined with the weakness of the regulatory
agency vis-a-vis the water companies. It should
be mentioned that many developed countries,
for example the US and Sweden, have left the
vast majority of their water and sewage services
in public hands due to the public good and social
and health significance of this resource.

Our recommendations with regard to the
Water and Sewage Corporations Act are as
follows:

1. Incorporation of water and sewage services
could answer some of the problems of
municipal water and sewage systems and
facilitate investment in costly infrastructure
by creating a closed economy, in which
water rates are reinvested in infrastructure,
as long as the corporation remains in public
ownership. A municipal corporation may
transfer to the private sector in a variety of
ways parts of the construction, management,
and maintenance of water and sewage
systems, as long as ownership and long
term control over assets remain in public
hands. The complete privatization of a water
corporations should be avoided.

2. Public participation in the regulation of
water and sewage corporations should be
implemented, widened and institutionalized
so as to strengthen the regulatory agency.
Principles of democratic regulation, as are
practiced in the regulation of a variety of
public utilities in the US, may provide an
adequate structure for the regulation of
private as well as public monopolies.

3. The disconnection from water services
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nnn Yan mvIan 17aNN 32 NYapIw Napno vl
AT NI0NY TN ARPINY TPNYWHR MY YW Mpo
L2121 DN TPNRD MYIN
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MINN NIVARAD NPR PNV NN PNVN ,NNY
SWORN PR 21N TNN MIIPN OVAIND PIWN NIION1
21911 NN RYR ,INR IR AT PADA 17N DAWINY N
NYHYVA OR P2 PRIPRN MY NVHYVA DR 1A PV
N5 MPWY Ta Nt (Kessides, 223) mvia n1an
2802 . DNY WPAD P MNAY DR N 11 ,NaY0
29 NPANN YN2VNN G132 D2AVIND DNMIN NN HV T
NPNVYNA NYPYN D970 07N POD YW MPYAN 1N
ST DOV NN MR ,APITNM

-0 ,0MaANN IR YRwn Nabv Ind NYnwnY Mina
N MINN NINWYN IR ANNANN RY D1 NPADR YV nhn
NR It MMNYN PIan YV NYT) NINRD DNVYI
N2 NP2 VNN INNIDVN MINPAI TN TN VIV
P niann mawnn Y (Kessides, 226) (mn maay
"R OTMON J9IRA TN NPADR YW 1M PMRMIIM
mownn 11 PR 1YY MHOYIM NYR NPNVNY NPRIN
90-3 17,013 .(Robbins, 1081) nympn mmwi R
“0NOT HY N IMIPY NYIAPN DNYN NPDIVIIRN DNNN
TNYA PV AT ANND MNP PIAN NP ,NDRD NP
.(Hall et al, 2003, 2) yY NN

21 MY%YAN 19IRA MPYNI 12PN DNYN MM
IRENI YNNIV TP .JAINN2 2PN DN MDY
nn»p 2"1IR1,(NDAP NIRT) NPV DT NHR MDY
9K DMTPVY1 0790 NVPDN KV 7221 NV MANYN
.(Palast et. al, p. 27, 83) (N9%0 WX T ,YnVNN »T120Y)
SVDA DMN DHTIN DNRPP NOTPRI MINKR M TN
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SNN 17IP DIN, DY TN DINN M1 10T, 0000 MMPN
5% T NTPAIN TNY NPINRD, DN PINY ORNNAY 12
172NN .(NPMRY NPNWNY TIwNn NNN 0YI) DN mMA
0N 79°00,000 NPan YY NNNR, MMNpn” ,nnownnn
S0 RNDN WIPNRA D TR ,NPMIPR IMWYIY onYm
IR NDNIX RNW NNN PN MW NARIY INIPHRD MY
=15 0NN YV onYIn 2%vN .0INR T’pavn 0N NYapn
DIMVN) T229W NN NMIR TNDTYY TP NINIPHRT MY
JMIPNN MWYIN YT NRYNI DNY NPINRD L2119 HY
DINR 91 ’HDY ,MITOIN,0'NAY DNN NR NPaN 1T
"W NYALVNT, 1IN TN NPIVN NX NPINNN,NNINNA
Y DRI (NINR IR NTNI) TNV INRY TWUR DI
mMYIn 12N ,NYR MPYH 171NN IRYHIN WYY IR
N NYR MBR .PAVINN 21721 TN MR 7MpHN
71N 90 PIMILARN NNRI,MVIN RPN TMPYNVN 123N
198 D790 VINYWA NR YIINY 1R X7 2P D0 ITIRN

2120 NN NPIIVN YV MNP IPNNN JPRY MIvNY

NINAN :AI'al 0O'D 'NIN'Y NVIBAN
nrndiy

NPNYNY ANV NYTINY 10 0N NPADR NPNVN

APADR VR .HNVN IR NAYV MO MINR NPNNR
DTR Y2 HV Y002 DYPY NPNIIN RN ANV N YW NPNR
R JVRI T ATIPIHY AMDVN DR MOWY Y .RIN TWRI
JIIRT DY T2 .05230 RYY 0P 0t nrnw nh ohnin
9 NNYWI NWPINN 1209722 12298 ) ,ITY IR
9 MIAPYI DONY DNIRA DIVIPT 73D MHYNNI
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SYN MDD . NN NYYYNI JPYN DR NINY Moan mad
MYPYNN MV DN NIVNL OWVIPN 10 NORND NP
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(Hall et al, p. 2) n nvlan Hv

D'NpPY :nv15N HY NddwN
) @l h eV hila Wbl Vals)

D1IpNN 1203 R0 202 DN MY YW onvian

VIR NYVNN NN 1989-1 DT JOIRI WIN P07
TN ;097 YNNI NPIIRD NN DMV WY DR
59 NITO NN AT YN 0PN TY NYNNna MY 1Y
mMPTNI PP ,0NYN 7aNT2 212 D MMV MVIaN
mmT 2121 N OMPY NvIanY MoN .Mmnnann
2V N9TYN NN DY NN IR MY 10 .0MpNRn 272
19V MY L,2PN 0939 POY N1 VI NVPON
oYy .NPNYNa 4p’n Mani mypwnh mnvam mmpss
SN MY M7 DNYA PN NVIANN 19PN MRNIN  NRT

TIRN YT NIR¥NI 2P DN MNPV NPINRD DNONP
nVOYVN DR MPHRN MYIN DPRYD PYI2a ONdY
49.9%-1 IRV TWRI , 0NN TIRNN 50.1%-3 Y T2
Hall, 2004, 9; Lobina) nvv1a on mian 71 oyRyN)
.(and Hall, 2001 16-17; Klawitter

“019Y MYPTINA NNTI MINMYNN NP PNINRD NV
7PTINA 2N23 2000 7RN2.0DNIPI TN PNV HV IPOYN HRIN)
770 VIV NN 21-N IRNA NN DPVIN " :Fortune
JTIMR YW 10 DR YAIPY 70 TINAN :20-0 NIRNA
2002-21 ,MYTN 12-1 DVINN TN "MV P 1990-21
NN MY PIY.MPTN 56-1 DVIAN MW PN 11D
19 5 PINM LMV TIRYND 500$-400 172 OV JIVIN
Barlow) m%pn 0930 "MNIN DNNR 40-9 MW, ]PTanN
.(and Clarke, 104; Carty

NN PV MONY NPMRY-17 DN MIAN 190N
Bouygues-SAUR 7211 ,pR10 n7an 1011 ;i
Bechtel ,(m1n7)) RWE-Thames Water ,(n1naix)
JIRT TY T (7M012-2"7R) - United Utilities
mPTNI Y2 ,90-1 NIV NR NIAR DINNA NN

n'10'"111 0'DN NN

N7 DR 720 DWINN DINNNN 0120 8D pYn
;07903070 70V N1In 'HYad wTITYT ,MmIann n
212 INDX DMNN WA TINIMNIPWI 1ITNIY
DNNIN YN ,NVIANN INRIY D2IWN 8-1.717307)
DN PYIRI 2PN NN MIAN KV TIHRIN
n%Y DIV 7 YW NAIPNI LD NI .142%-H YXINNI
Lobina) 200%-% 50% 172 MI2Nn "Y1 YW 07w
.(and Hall, 14-15

“WNY NN IPXNY TN MIAN 1I 17NN
,JIINNNN MNA 1290 WPVN NPNVNI Myp
NR IR 720 (Ofwat) 10NNV INRY NRT R
mypYNN PN NR 195990 ,2raM 0NN 2971YN
219700 PN 350 YV N2, 0NN .MAININNN
HPIY DTITYTI 1IN, MIIND DNR HV NP
NN 7Y RPNTY 000N 79PN NTNNY R NN
.(Lobina and Hall, 12) 7707 Y10 1NR

VN PNV NI OPWN 190N WNY ,Dapna
NNYIN ,0M2Y DYV NY1Y ITYN YV TN N
NN NP IRIND DNVPN MM 1PN NNHY
ANRY DIV TWPI D TY,ATY 12 NN PNDRD IR
NAY NN DR PNIY IDIRD PIN AN NVIANN
T D29IN N2 ,790 N2, DN

nwYNY NYNN VAN NN PYNI N9
POIR TY INRY NVIANN ToNN 9 MY 16-D
1,000-0 MY YV T 2VAM DN MDY
72PN 1973-2 .MMV PR IR NPMIPR MW
NYNIR TN NNV 10-2 YR DMPVWY NPINRD
10 1mNnY ,(Regional Water Authorities)
7NN . DMN MMPR YV DY MNPPN 23R 219 HY
70 NPADRY TIRINRA MWINY RIN AT THNN 717
29WN NPVY IRINRD NRT RN DNON NN
S50 DMVPPTIN 51% MNAY .1 POR DN
.NYVNNN T HY NN IR NNV

,NVYNY NPINRD DR NIV TVINN 1989-1
AMIp XY DYHY DI NN NIV NHVNIN
N9 PN NYVNNN YV 1A R THINN 7Y 1PN
INR RHYNY Y721 2121 DN NPIVNA DINY NN PPV
ARIRINY PNV M NN YW MYTNN MWITH
NIVAR NN MMV NVIAN TPAPRD NP
“DY R MYPWN YY NPINRD DR 12PN NHwNnY
mypwnn vnn.(Jeffery; Brubaker) »079n 110p
S50 7% MNTA NDXN T HY L1200 ,09W 1990
INRYY DIV VAN 7902 2121 TN Y9IPNA 50%
.NvI9NN
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DIIYAN NININ DININ - 21 DD AN NV

NN MR IPMNN NYIN 19N ,7o0 IRRIND .17ann
ATYN MmN DN 9y MI7 MNSN oY Y1 mrwm
0 NNNIN NN HY MINRI,MNIR MYVY) 17122 0N
MNYM NN 28N OHRMVPA DINT NRNN NVN 1Y
RN NVIYOR NPV ,NNN N 2RNY W7D D2AVINN
MMTN MR DR IRTNY DNPA NPOYNA INT 119N
,0Mpan nmay oina .United Water onn n1an HYv
V9N NN Y1 ,NPPYY NIANN PA DYTTN NRODNY
MR 22 o0 'mw (Public Citizen, 3) pvony
P78 MYPAL PIIND DAL IRV IDIAN

MNIVIA 44%-16 2 NN OIPYN TMNAF NHINA
102 NYRY IRNWAA DVIOM TNN TPY 12 NPMIPN
199 DN NN (41 1Y ,RHYR-11) INDX MY 0N
NN MY 101930 12V ,NPVIIR ,DIPR DRI D)
oY MNVIaN MINY ,20%-1 PPN DMPVN .1993-1
MYPY TNPNIT D2AVINT DN 1P TV 0) .27%-2 1T
NYa VY NN NN Yy ,Dre»an ,nvna Lyn
DNO 4.96 YY NN PNN TAY 1997-1 .10190 NYNNN
VR 0N 15.46-Y NN 1YY MNAD DIV N .p"NY
.Y20100 WY N7 HY MIYVWRN DR NHDY 127N DAVIN
INYWMITY INRY ANNN DR NN MIaN 1HYYa 2002-1
“DIT NYYY .ANNT PVRY DI 27-5 NN IR MHYYNY
19271 ,7172°913,1202’¥1P3 T 1NV 000 71NN NPV
WIR 175-7 19891 102 MNAN, MY ,mMmnnY 1999-1
MN DR 2N NYVNN DYV NDAY 3N GR TR
PINTIRA O NVIDNN INRY 1YY DN PN .N0INN
.(Public Citizen, 3-8) np»ar 01172

nrarm neytw mobwn NIy mn rnn nrvy
1% WD DR MYPNY IR Y1INY 1% RN, TNN . TNRD
PN JNDIIN PO IR ,MWHIN PPDIVIR MW NIY
N2%Y NMYNYN 0TI NN RY IR ,DPNNP DIpRa
DYVY YNDN DIRY DAVIN NN NN PN N
790NY PINNI WNRY DAY DD PN, TTRN .OMAY
NRNN IR TNIPNRI WPIANND 727 ,°17370 N2 N1
NN NN PHY HAPY RIPR TN .NTANN TN NN
2VIN 93 YRIT,IPVWRT .DRIN NWIZY NIPNNRY IRINA
J2YNY 0NN q0Y TY ,MI NN NP0 N Mnd Haph
9V DN PINY IVARN? RY MW .M23N DIYWNN 1A Y
NN, TWHY 101 YIN MNA 180 MNa,DavIn MNA
NN M2IYN NPNVYNA NYPpWRY 1Y 0NND NN
.0»079 DRI OMNIY R0 YOI pwna 2vam

M12'XN 10RO YIN 'UI5N 11VPON A
mwan ,Ofwat > HYY 1999-1 DOMD 19nHY 1N
DR PXD RIN.0YPN AR DNN MIIN HY NNpann
.2004-9 1991 12 yXINNN *N220 NN PIAVN YV Ypon
YPRNRD PINN,NPNVN HY MRIN RN PNNND PINN
.D79aN NN RIN POYR PONM D1van Ny RN
1LYV 2PN NN NN HY DNNIN, N2 IRV 29D
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YN DN NYYY 2pY TN IRNNY 19210 191N
510729 11 IRNA 197210 DNRNI0N DIPN .MV MR
5MY1 MM NXIRI INIPRN MWYIN TVRI ,NVIDNN TN
2% DT MMAD DY IR 1YY MDY NNeYa
Y% HY NYYOWR MYV IR AN NNY AT P19
93381 NVIDAN YD1V NI TNIPN WIT.0NYA NVIAN
P2 N OMIPY YV 109NN TONRY 1on 0o
L2121 DN OTIARD N T YY ANMN RINY 93 ,pIRA
nvI9nY ,NRT 1Y .PYIAN NVIAND YT YY poIAN
72N MNY MPTNI MMT MRIN 2172) 0N OMPY
onRY YY 0NN YR MRNNITA TIIW OIVTN .0NYN
XN ,MNS MNMAan INY MNMan ,mMnw mrina
PNIPNN MNWIM MHRIWN NDRA 2192 IR 23D

D"'nbd NIy .X

MY NVIAN YV ARXIND L5990 11 KRR RHY VYD
5-1.072VINN DNYVN MR MR 7YY RN 21721 0N
DPIND 1YY, 091 179K DINRN NVIAN INRIY DIV
Public) 01w 4 Tin,%50-1 2awvInY 0nn Yv 0rHRMN
SV IPADY MIann M 1YY ,nopn nmira L(Citizen
PPN DTV DT 09 HY ,147%-31 YN NHR DM
House of Commons Select) 2000-n n»vinvia
nxrY 01w wnna . (Committee on the Environment
5w 209 JAN) "9 9T NP ,1994-1 ,NVI9NN
U7 NN MYY RN DR (MODRRTIN V190N
JIPYA AN01 NI VNN NP0y Monnna
TN DN MIAN NIWY YV NeInn *Hya wmoprTn”
nn Yy 291N 0TIYN NR YV INYRN 1MIV121 MY
The) PmMT9N2 M 730 TVNINN TIVD NVYN NR PRIHY
.(Daily Mail

XYW D7AVINN 190N YT, PN NYHYN ARNIND
D12 DIPNN 79001, NN MPY M12Y MHWNI 1TNIY
.N0IANN INRHY DIVN WANL YOIV RN N2 P
MPN 720N 1YY NOPN NMRA I ,Yap 1994-n IpNn
Public Citizen,) 193382 DN7Y DNIR I0ITN
N TN NN MIAN YPNN PN PInY 170211 .(9
“9DR MR PN 1PN 1R TTN :WRIN MHYWNA 'DIY0Y
TYNDRN IRNNN.GDIANPVI RY DR, IPVNIVIR DDA NP
MORY VINYION NR 1999-1 NN NRT MIAPYI MNPV
“IIRI 990 N3 ,00N M3 ,D0700 MNAN TN PN 7INa
(Water Industry Act 1999) 0"

N LYY ,N0IYORA NA NVIAN ,27NIRA
.NPTAN AN DN MY NVIONY HTIND WNRYY NTINR
$428 HW qpN2Y NIV 20-Y 1998-1 TNNI NVIANN NN
nR MHYYnY N1anNn NWIT NNND Dnn anrY P rhm
NR) .NVYNIN T HY INNTIV NWIT DN 9IYN
172NN NWAT L(RIW3a 12%-1 INYY ,NRT NMIYY ,2van
,7292 9p5N 19182 NYIAPNN NYVYIN A0 MHVNY
YT 700-1 400 VYN IIVIO MNYY DRNXY MmN HM
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MUPOY AV N OMIPY NN :NNN2 NIpoNN
,000 Y7PNNA NYMYNYNR NYHYY NN 1Y2M 20790
SN 2PN DN MNAVN TINN D723 MO0 TWURD
027 N DIPNIAY ATAIVN .NPIN HPIAY N DIy
NN OMPY DR DPYMpR NIMYN MHYvnn 1RV
1OV,0YR MW 0NN YYD 19RYA 112N 10T
0727 MY INRNY ,MVIT MIAIWA 1PID D PNNRD NYHY
NN WION M0 MR NN NY NWiIN DR
792 awnnna .(Shaoul, 18; Robbins, 1081) M17%¥n
,DTNIY WIDIN 2PN NN MY MDA NTI pHnw
NN DVINN N OMPVY NIV NR HIPY 171 RY
10 79393 pwn

XM WAVNI DY NTNA (1YY NPIIN WNT RV
PN MY IR DPTRY PRY MINL,INR RN DI NN
0N 3, VNT PPN NY NN NNVIANY NYPINR 1M
MYy .oo1pn m5Y3 29 HY Y0IAN PN T HY IPND?
VR PNV NN MIT NN DR VWM DR NNT
1T MOT WINRY NPINRIY 0,02 NY290 DR Y1200 PR
YNIPRN NMIWIN NYVNRNRN YY NHIN

WD D RN NN NN PIRD NTI YT NTHY
NR MVINY WY MIT RN MPA0 MR MNd1 DNY
721 NYNN Y P71 RY TONDI UR T 1YAPA AV
%Y O3 RYR ,DTR MITD Dnh Mara 1anY ohwvn 2ania
7Y NTNY RVAN PIND L1959 — VHVNN MR PN
PN LNIYTAN NVHVA ,NDRN I TIN DN 0D Wapa
DTR 922 193p2 191 ;PIRD M 172WIN 1278 DOTY
MYVY PRI IR D20 .0N2 WHANWAR DN HIpY IRIT
220N 99% NY NWIN MIT DR NYYINY PPINKRD N2

RN OOY/ONIRIY L,0.26$
MY Yy NN .0.48%
,0.08 RN PTIVA YN
P NR D0IN JIR 2PN DN 97PN 0 IRINA NI
1% 0.23$ RN NN OYN/IR ANV ARYND MY
.(Lobina and Hall, 16-17)

7NN NPN2 NRIPY DONAY L9300 IR 193
,(mnn *9yn R nnann) Ofwat YV P Mw-wnnn
NR TN 11019 YN VLI MYIN D) IR
NY2APNNY) T NVHNN .22VIND N2IVY DN MIAN NN
5 MOIRN 1A, (NVHVH NAYHN NHWNRNR NDNID MIAPYa
91pWH DINN MIINY NI, D2AWINY NN YMPY PINn
P2 0NN MY P TMIANYN DPRTI NIR WINN
NPYWH MNY MYXN MIINN 7T HY IRIIN 2000 NIV TRN
NP RIN NOR MYXNY GMVND TWRI 0NN PYNR NN
“PYN AW NN MAIVA RYY 0INY 2120 0NN MINYI
2120 DN M2IPYN NYaAM,MRNYN T HY NPNYVN My
IR IR NNVY 1IN MYXARA MNMIN MIan P Yy
.(Lobina and Hall, 27-30) nmavot

TIRD MM} MYPYN XN AP DN MPY
P HY MYYI 1R MYPYMN 17N .APITNNIY NPNVNA
nn Yy ,0RNNA NYNY DNNIN HYY 1310 ,00790 NVPON
“RIN D729V MIANN NPT .IPRTI 70N IMannwnw
1370 02 D) NN IRIN NN IR NVIGNN HY DMWY
079031 NIR D7V YR 1AW NPVINY 1731 ,702720 NVH
NN MIANY 101 72 DWHY, NNV MYPYNY VITIN
AWK ,NRT OY .(Shaoul, 18 ;24 ,X9%-72) M2 Mavn
NR 972309 INMNI2 0 NVIIN PYTIN INY MR 25V2
NIR I NYV720 NN NPVYN 1Y TIN,DNN MIIN NN
P2 DY, IRIN DMK AMANNWA DR Jwnnd NN
.ANNONN DR IPMNN MIvH NNy
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IMVIANY 193 MHYPY 1PVNN RY IR ,1991-1992-1 RV
9 NNT 1998-1 ,NNNTY .ORNNA PN MRIND .MIINN
80%-1 MNQ JWRI ,1NV N 71PN NTNRYI MYHN
17270 0N ,N99Y ,59T72 ,MPIN 21pNa YTy DNIRIN
6-1.07pNN NYIRA DPVP PN TIVNRY , D INR RNT
99001 AT AN RY NVIANN INRY MNVRIN DIVN
=2 PUTY 17PN 2P MAXD .DNINN DT PN
PITHWHY IV WIPNA 1P 2120 TN MIaNY,2000
Lobina and Hall,) 1998-21 n>v»1an mnnmn nnowia
NN PR 009 ,mTn Ofwat - juxy miann .(24-10
MIINN DINPPNRY 12PN NPNVNA NYPYRY 290N MIXIN
NPYVOITH NYYYN MY nrt (Ofwat, 2003, 106-107)
0NN 9MYna

NVIN IVPIV MRIWA 0N D) DTN NVIDNN 22N
“VNNN D WINOV NYR .0DHPN PR AV N MY
NP Y9N MRIWVAN ITAY RN MIam hovuIn ,no
Apn’ 2 MdWY PR .(Brubaker) oipnnn o171 omix
MXN Y0 2 ,MAIRI DIV IWYI 19IR ‘NTNYN N
DNYVN DIV 791,723 D7PNNA DMPY DN IMIVN
;09070 0T Yy Mann M DY 0T TNY
JUNN NPRTI IR WINN 7PWY NN M1 DR Y0
VYN TMIANYN

“DN MP9N NIIPN MNNANA 2 NIATH W DR 1
DIPNN TPMYNYAR IYOWIN 1730121 MR N3
198 nymn .(Brubaker) mayrn nvnapn Hv nymam
079V TNV YV DVITIVDI PANNY NV IR IR
n90YY ,TRT 0VIAN D2IPNY 12PN INVN N MR
yNY 97YN2 .0YR DMIND NAW1A PYPYRY MIINN DR
IR MVOMIN TAYN D MAXY W HRIWIA ATV NN
“nY 909 HYYWY 927,000 MIAN YIN NN WHN i
IYPYM NNV M MR, D29V NV HY M an mwHn
.212) R NYNwna

7101210 PITAL XD IN'Y LT
NN MWYY T Y 202 DN OMIPY HaIoNn DR P
2191111 72170 ,1PVIY NIAN IR AMHYPIAL 1NAN TP
SNIAN NPHNVAIR-1D NIRXIND PV 1HWIY DY NHYY
NTTPN MY MIVARA PANDNY D¥IRIN DAVINN NI
,MIVI22 NNPANN NIIYNN YV AMDWYN .0NY NYXINN
MNI NR PRI AT PYNL .DPY 1IRIN,ANVWIN O) IR
YN IATHV 93, TPRPINRD VYN NIIYNN HY
S0 M2IPNN NMYY ,DYMVR MY SV DN9IMNNY
VLI NIIPN I WIPIV NR PR IPIRIVIN PO
IMPY NVIANI MDD NPYIN YD IR NNAN NPNNN
107930 720 OR 7D R IR MIXIND MYV 2P DN
MY NN ToNY NN DIAVIM DINVY DMIPY
WP NI MY NPRY NMRD HY IR VDNINNN
ATV MM Y - 0HNIN PHNA 1V TN
9TIN NRN TPRPINRAD ANNTH 0N NI YDA 1372
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7 HY 9119 12900, INXYHVI 1YY (40 ,R99R-11) 2019
MY IHNVAIR ARING 20Y 7127 RY 10797 NVPON
MY 10 NOR MY TWRI 0NN MPa RYY , D02awInn
NN MWYIN DX 12,7198 N1aY NN MY W MR
Danv NYR MIIPN NIAYN OY .PNHYWNRN 1IN IR TP
“NY P2a0N NPIN NYVIN NIIPNNY RN W7 ,07079
VAN 1Y) NPNWNA NPADN NYpWn ,DINn 0 nn Nl
TNY ,NPODR MPNR) DN MR, MDY ,(TIRD NNVY
0729V MYYY (MRI23pN2

NN 9TIN 9 HY VYL HRIWI NN NVIGNY PPN
mMPan NIYn NR 0} INY W2, 09N YR HV 1018
VIYWY NPYNNN NRT .AVI9AN TN DY T ARpINY
9V 0193930 DVPAORN YY nNnpann ,Ofwat :MNWI
“PYN NN ,DOIPN MWR H91I) 23M DN MY
;101 MWD MIINN Pa M»Y’ RNV, NPNVNI My
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