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INTERNATIONAL WORKSHOP ON 
WATER BASED DEVELOPMENT PROJECTS 

EXI'ERIENCES IN THE WORLD 

In tryıng to get a bcttcr un dcrstanding of the 

comple \\Orld we live in, it is ımportant to 

change the experience ,1nd information that is 

creatcd or gained. lt b one w;ıy of vıewing and 

undcrstnndıng this complex world. The 

d 'clopment of lcss dcvelopcd rcgıoru, isa policy 

ObJ ctive of both devclopcd and developing 
countrics. 

Expl'ril•ııct~ from all over the world have 

rmrror 1 varying approcıchcs for development 
with , cnmmon point of bcing water related 

regardlcı ... s of the seeıle of the ımplcınented 

proJeCts. NrL'lllcss to say defining, rcfining, 

finnncing ıllhi opcr,ıting the regional 

development policy of the f uturc will rcvolve 
, round the gfıincd cxpcricncc"i of yesterday and 

todny only if lhl'y are s ha red and cxhanged again 
, nd ıg,ıin. 

Among the other rcgional development 

projl'cts, the cxpcrwncc Turkey has gained in the 

Southe,lstcm Anııtnlia Project with its halistic 

approach in development and the special 

emphrı i given to sustainable human 
development play!l a special role. GAP is well 

known as a project integralıng many of the 

prıncipl of Agenda 21 long bcfore the Rio 

eetıng. GAP, with its priori ty aım of human 

\\calth and well bcing provides a good example 

for region,ıl development projects. GAP Regional 

D~vclopmcnt Administration (GAP RDA) is well 
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aware of the fact that development projects can 

only have a ınultiplier effect if the experiences 

gained through the implementation can find a 

platform to be changed. The GAP RDA is willing 

to share the experiences of different countries in 

regional development as well as disseminating its 
. 

own expenences. 

OBJECTMS 

The main objective of the Workshop is to 

provide a platform where the various approaches 

of different water based development projects 

could be shared and the experiences that have 

been gained through the implementation process 

of such projects could be disseminated. 

The lessons learned from the combined 

experiences of all the regional development 

projects shared at the Workshop will also prove to 

be most useful for planning and implementing 

similar new projects elsewhere. 



WORKSHOP ON WATER BASED DEVELOPMENT PROJECTS: 

EXPERIENCES IN THE WORLD 
i\ovember 8, 1999 Ş.mlıurfa- Turkey 

November 8, 1999 Monday (111 Day) SESSION I. 

08:00 Registration- Harran Hotel CHAIRMAN Prof. Asit BISW 

09:00 W eleome Breakfast at the Hotel Harran 15:00 Opening Speech by Prof. Asit BISWAS 

"W eleome Remarks "Water-driven Regional Development: 

by I.H. Olcay ÜNVER Ph.D./President Global Experiences" 

10:00 Departure for Atatürk Dam 16:00 1" Presentation 

11:00 Arrival to Atatürk Dam 
- "Southeastcrn Anatolla Project" 

Briefing-State Hydraulic Works (DSİ) 
l.H.Olca y ÜNVER PH.D 

(16'h Regional Directorate of DSİ) 
President, GAP-RDA 

12:00 Depar ture for Şanlıurfa 
TURKEY 

13:00 Lunch - State Guest House 16:40 Discussion 

14:00 Opening Ceremony of Workshop on 17:00 Coffee Break 

Water Based Development Projects: 17:15 2"d Presentation 

Experiences in the World. - "Present Situation and the Vision on 

(Conference Hall, ıs~ Region al 
Water and RivElr Managcmcnt in j,ıpan'' 

Directorate of OSD Prof. Yutaka TAKAHASHI 

• Prof. Asit BISW AS JAPAN 

• Ahmet BAHÇIV AN 17:55 D iscussion 

Mayor of Şanlıurfa 18:15 Closing 

• Dr.İ.H.Olcay ÜNVER, Ph.D. 

President-GAP-RDA 

• Şahabettin HARPUT 

Go ve mor of Şanlıurfa 
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ION ll. 

HAIR IAN Benedito BRAGA 

13:30 J fresentation 

• "'lle History, Planning and 

Development of the 

Y Ai\GTZE Three Gorges Dam Project." 

Prof. Fang ZIYUAN 

CHI A 

1 :10 Di ll\Sıon 

1 :30 4 Pre entation 

• "fhıı Sardar Sarovar Project: A Lüeline, 
Not a Disaster." 

Prof. B.G.VERGHESE 

IN DlA 

15: 1 O Discussion 

15:30 Coffce Break 

15:40 5'~ Presentation 

- "Enviromental, Social & Econornic 

lmpacts in the Atatürk Dam." 

Cccilia. TORTAJADA 

TURKEY 

16:20 Discussion 

16:40 6 .. Presentation 

-"Califomia Experience on Water Based 

Development" 
ascr James BA TENl 

USA 

17:20 Di cussion 
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SESSION III. 

CHAIRMAN İ.H. Olcay ÜNVER Ph.D 
President GAP-RDA 

14:00 '? Presentation 
"Divert the Waters of the Sao Francisco 

Ri ver to the Semiarid NE Region of 

Brasil." Prof. Benedito BRAGA 

BRASIL 

14:10 Discussion 

14:30 8th Presentation (Special Presentation) 

Claude SAL VEITI - French Water 

Academy 
FRANCE 

15:30 Discussion 

15:45 9ıh Presentation (Special Presentation) 

M. Mohammed N. SALEM - North Sınai 

Development Project 
EGYPT 

16:15 Discussion 

16:30 ıoıh Presentation (Special Presentation) 

Faik TURAN -State Hydraulic Works 

TURKEY 

17:20 Discussion 

17:15 Condusion and Recomendations 

20:00 Farewell Dinner (Harran Hotel) 

* Remarks by İ.H. Olcay ÜNVER, Ph.D. 



Participants of "Water Based Development Proje ct s" Workshop. 

From Left : Prof. G. Verghese, Prof. F. Ziyuan, Prof. Y. Takahashi, M. C. Salveth, Prof. B. Braga, Mr. N.j. Bakni, 
Ms. C. Tortajada, Dr. O. Ün ver, Mr. M. Salem, Prof. A. Biswas, Mr. F. Turan 



Prof. Dr. Asit Biswas 

u di~ and Gcntlemen, I have the privilege to 
chair the fırst scssion, and sin ce we are running a 

lı ttle bit Iate, what I' ll try to do is try to set the 
en for the workshop, but try to do it ina much 

horter time c;o wc can catch up with some of the 
1 t time. 

Let mc start w ith the s tatement I ma de during 

the opening scssion. And that is, the world is 

changing vcry fast and with it, the water 

prof s~ion must also change very fast. Since the 

boundıtry conditions of water management are 

cllılnging fast, that means many of our past held 

idea and conccpts need to be reexamined very 
carrıfully. So I would like to start with a very 

profound statement made by Mustafa Kemal 

Atatürk, and I think this could probably be one of 

the watchwords for the water profession in the 
tw 11\ty-first century. He said "I am leaving no 

nnon nordogma, nor am I leaving as my Iegacy 

any commandment that is frozen in time and cast 

ın tone. What I leave behind is reverence for 
dcntifıc knowledge and decent judgement." 

And for the water profession, if it has to meet the 

challcngcs of the twenty-first century, we must 

con ider. the fact that none of the ideas and the 
conccpts of the past are cast in stone, and that 

cverything that happens in the future must be 
ba d on scientific knowledge and decent 

ıudgmcnt.lt is not going to be easy because we all 
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are, irrespective of what we say, extremely 
conservative in nature. I am no exception, most 
people are no exceptions. W e have our mindsets 
that are not easy to change. 

At the end of the twentieth century there is no 
question, globally water development is under 
tremendous attack. You will be llstening during 
this workshop to experiences from two major 
dams, with two major water development 
projects which are under tremendous attack, not 
only in their own countries, but also elsewhere : 
the Three Gorges, and the Sardar Sarovar. 

W e will hear from Egypt, the Northern Sinai 

Development Project. But again the water of that 
comes from the Aswan Dam, w hich is one of the 
most villified dams of the world. 

So now that we have met together here to look 
in to the concept of water based development let 
me share with you some of the work, the detective 
work we have been doing for the past twenty 
years to put together the story, the story as to why 
dams like the Aswan dam have been villified in 
the press, in the media, in the technicalliterature. 
Ninety percent of what I'm going to share are 
based on facts, ten percent on conjecture or 
extrapolation. And 1'11 share with you what is 

conjecture and what is fact, and how, I think for 
the first time, I would like to share with you, how 
all this started. And these are based with 
interviews of some of the personali6es who 
fortunately are stil! alive, which made some of 
this controversy now feasible. Historically, of 
course, water development has always been a 



major aspect of mankind. We are in the Tigris -

Euphrates valley, which is one of the earliest 

civilizations of humankind, as is the N ile, or the· 

lndus, the Huang He, all these, all the major 

developments, developed on the banks of some of 

these major rivers. 

As times passed, in addition to water for 

agriculture, mankind knew how to control water, 

to control floods, to produce energy, and so me of 

the developments of the fifties and sixties and 

seventies can be directly related to major water 

development projects which help to generate the 

economies of ~he region. I might suggest the 

Tennessee Valley Authority, the Hoover Dam, 

many of these revitalized the areas of the country. 

Till about the 1970s, early 1970s, water 

development was considered to be a good thing, 

but things started to change. And it started to 

change, probably the first one that came under 

attack was the Aswan Dam, and it is instructive to 

see why this happened. It is interesting that all 

this happened not because water development is 

good, or water development is bad, or neutral, 

whatever you wish to say/ but the sheer fact water 

development, especially in the cantext of the 

Aswan, got caught in politics. And it was politics 

that made all this situation, the way it is at 

· present. In early 1960's, late 19SO's, let me take 

you back to history, and some of my colleagues 

here know this history better than I do. There 

were three presidents in the world, from the 

Third World, who put together what they called 

the non-alignment movement. One was Prime 

Minister N ehru of India, the second w as 

Presidente Nasser of Egypt, third was President 

Sukarno of lndonesia. These are the three who 

started the non-alignment movement. The idea 
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was, in addition to the two superpowers one does 

not have to be with one su perpower or the other, 

but that there could be a third way. And the non­

alignment movement was this third way, that 

these countries are not aligned to any of the su per 

powers. 

Nasser was looking for something to do for 

Egypt, a symbol which would propel Egypt after 

i ts indepence to a new era which people could be 

proud of. And in consultation with ehru of 

India/ who was the strong supporter of water 

development, in fact it was Nehru, who said the 

large dams of India are the modern temples of 

lndia. In consultation with Nehru Nasser decided 

he was going to build a major dam, the As\t\'an 

dam. When he decided to do that at that time, the 

Secretary of S ta te in USA was Dulles, and Dulles 

offered to finance the Aswan high dam, both with 

money and expertise. 

But there was a condition. John Foster Dulles 

had a very simple philosophy. He said in this 

world the re' s nothing called non·alignmen t. 

Either you are with us, if you are not with us you 

can/t be neutral, that means you are against us. So 
if you are against us, we won't be ab le to h elp you 

very much. So there was a tremendous pressure 

on Nasser to accept both the financing for the 

Aswan dam and at the same time to give up the 

non·alignment movement and join the "''estem 
camp. 

Simultaneously howewer, uSA was not very 

happy with Nasser because he was not exactly 

daneing to the USA' s tunes. He w as too 

independent for the liking of Foster Dulles, and 

he wanted, Dulles wanted, basically t\asser to go 

and be replaced with a more acceptable president 

of Egypt. Accordingly, Egypt was very dependent 



at that time to appeal for availability, especially 
in terms of provision of wheat. And at that time 
approximately %70 to %80 of wheat that is used 
in Egypt, it was the s ta ple food of the pcople, w as 
received from grants from the United States. And 
on ce in the early 60's when the grant was about to 
be done out in three months, . ·asser askcd hi 
arnbassadar in the USA to discuss with John 
Foster Dultes that the food aid, the PL 480 would 
be continued after that agreement expired. 

Dulles assured the Egyptian arnbassadar that 
this should be possible and there are somc 
bureaucratic hurdles, it would take six weeks, but 
within six weeks, they \"'ili formally approve the 
next grant of PL 480 for food grains. Six wceks 
passed, nothing ha ppened. So Nasscr again asked 
his arnbassader to check with Dulles, and Dullcs 
said, ''Well, therc are a fcw boottlenecks, but 
nothing rery serious. ~Vhen do you really need 
the food?" He 5<1id, '1\Ve have six weeks of 
reserve. The ship must be in Alexandria, and we 
need two daysafter that to distribute the wheat. 
So we need a minimum of one week for the 
shipping time and the distribution time." And 
Dulles said, "Well, we have six weeks, I as ure 
you it wiiJ be there." 

Three weeks pa SL~, no news, asser got very 
nervou . He said, ''Where i the wheat?" So he 
called Dullc him If and John fo~ter Dulles said 
again, 'There are light problems but do not 

worry, my friend. The food will be in Alexandria 
well before your deadline runs out." Ten day~ 

before no ncws. Nasser called Dulles again. He 
said, '1ln 48 hours the food will be dispatched." 
Forty·eight hours later Dulle called \as...~r. He 
said "I am sorry, my friend, the broker said the 
risk he would take \\'a- too much. We will not 
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able to send you the food to Egypt as promised 
w i thin thetımeli mit. You '"'ili have to do best you 
can, because I don't know when the US will be 

able to shıp the food." 

Nasser by then of course found out what was 

going on, because it was quite dear the strategy 
w as if there is no wheat, the re will be food notsin 
Egypt, and the direct casuality of that ı going to 

be Nasser, and through these riots a new 

prcsident will be elected. So Nasser indeperation 
called Kruschev. He said, "~1r. Kruschev, I am in 
trouble. In 5e\'en days I nced wheat, otherwise, all 

he ll will break lose in my country. Can you help?" 
Kruschev said, and these are true stories which 

we can now verify with the person im'oln.'<i in 
the negotiations. Kruschev said, '~ Ye~, give me a 

few hours, let me see what is po~ ible. I will do 

the tıe~ t." the same evening, Kruschev called back 
and says, "My dear friend, there are two ship in 

the high seas which are taking wheat to Cuba." 
\Ve have talked with Pre~idcnt Castro and he is 
not in a hurry to have the \vheat. W e have time to 
send the wheat to Cuba, but he is already 
instructed, the wheat to be redirccted to 

Alexandria, and the ships have already turned 

araund and heading for Alexandria. And by the 
way/' Kruschev said, uPresident 'a~ser, if the 
Amcricans do not wish to finance the Asw,ın 
dam, the Soviet Union would be delighted to step 

in and provide the fund and e.xpertise to help 
you build the Aswan Dam." By that time N n r 
knew what was the core, and he acceptcd the 

Aswan Dam help from the ovicts. What 
happened after that i al o very intere ting. 

\'\'hen the Aswan Dam wa!' completed, the 

Soviet arnbassadar in Egypt got in touch with 



Nasser's right hand man, a very distinguished 
journalist, Mohammed H--?, and said, "President 

Kruschev would like an invitation, for the 

opening of the Aswan Dam. And of course Nasser 
extended the invitation to Kruschev, and 

Kruschev came to the opening of the Aswan Dam, 
and read an extremely strong political attack 
against the US. (/Aswan Dam is the first major 

project of the Soviets in Africa, in the whole 

continent of Africa." And in his opening speech, 

Kruschev said that this project is the beginning of 
the burial of capitalism in Africa, and the Soviet 

Union is to follow which upset the Americans 

even more. 

As all this was happening, suddenly in the 

Arnerican press, primarily in the Christian 
Science Monitor, a whole series of articles started 

to appear saying how bad is the Aswan Dam, 
based on a few facts, but with a lot of conjecture, 

and a lot of outright li es. And that series of articles 
were very famous at that time. Well known 
joumalist C--? Sterlin& and this is the part where 
tl1ere is a great deal of conjecture, plus a few 
articles in the New York Times. Many of my 

colleagues in USA and }apan feel those were 
planted because the Soviets were involved in the 

construction of the dam, and because of 
Kruschev' s strong statement of supporting the 

dam, and supporting Comınurusm. And what 
came out in the beginning, Iate 1960's and 
beginning of 70's set thescene for w hat happened 
to Aswan, that it is the worst dam that man has 
ever built. 

On the contrary, if you look at Aswan, and my 
Egyptian colleagues could tell you better than I, if 
you ask me, to be one of the most successful dams 
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in the world, in terms of cost effectiveness, in 

terıns of its overall environmental impact, its 

social impact, and the impact of the dam on the 

national development, you would be hard 
pressed to find a dam which is rnore effectıve, 

more efficient, than the Aswan. And here again, 

whatever you have read in the books, whatever 

you read in the documents of the Aswan, most of 

it is not based on facts. Most of this ın incorrect; 

the best place for it is the waste paper basket. 

Through the support of the Canadian 

International Development Ageney some 30 
million dollars have now been spent to study 

Aswan. W e know everything, almost everything 
there is to know about the Aswan Dam for 30 

years of its operation. The facts and the figures 

compJetely challenges the accepted wisdom, that 

Aswam is a bad dam. 

But that w as the beginning of the process. 

What now it appears started the superpower 
rivalry and the political effort started the ball 

rolling in the beginning of the seventies. There 

was the beginning of an environmental 

movement. And the environmental movement, if 

you Jook in the early 70s, and the books like 

Limits to Growth came out, the P--? brothers' 

book on famine came out, or Paul EhrJich's 

Population Bom b came out, all ın the period of 

say 1968-1972, the world was convinced that 

civilization as vve know ıt is heading for disaster 

and by 1990 the world be in a mess. By 1990, we 
would run out of oil, the populahen \\'Ould 

explode, the environment would be depleated, 
and there wi ll be big problems. 

And the environmentahsts became very 
aware and they were locking for, in my analysis, 



the lightning rod through which theiranger could 
be channeled. And what better would be the 
lightning rod than the most major infrastructures 
of the world, and that is the water development 
structure. The massi ve dams, which have a 
positice effect, and the negative effects, they 
became the lightning rod of the 
environmentalists' wrath. That has continued 
ever since. Some for good reasons, because prior 
to the 1970s the world was not so 
environmentally conscious, so when you did the 
desing of the dam, or the design of the airport, or 
any major infrastructure, we did not give so much 
emphasis to the social and the environmental 
factors tl1at we do at present. The world has 
changed, we have leamed more, but that has also 
meant that for reasons, whatever reasons, the 
environmentalists' picked up on water, water 
development, as one of the worst developments 
of the twentieth century. 

In the 1980s, we saw it even more. George 
Verghese is going to speak about Sardar Sarovar, 
Prof. Fang is going to ta lk about the Three Gorges, 
so I am not going to discuss this, these two issues, 
just to say that in 1980s the education against the 
dams intensified and in the 1990s it intensified 
even harder. 

One of the major problems of regional 
development to water structures is the Sardar 
Sarm·ar Project in India, and those of you who 
know the histroy, know that the World Bank set 
up an independent commisian to review the 
Sardar Saravar project. And a little bit of personal 
histroy may be appropriate here. Two facts are 
very interesting: when the Bank announced an 
independent commission to examine Sardar 
Sarovar, nobody in the Bank knew that this is 
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going to be the situation until the president 
aımounced it. His V ice President for legal affairs, 
the legal counsel talked with him, he said he 
hadn't a clue until he sa w the announcement. His 
Vice President knew nothing about it until the 
Bank produced an announcement. 

But in any case, when the World Bank 
announced the independent commision, I was an 
adviser at that time to the head of the United 
Nations Envirorunent Programme, a brilliant 
Egyptian by the name of Mustafa --?.He was, and 
I ha ppened to be in Nairabi when the 
announcement of the bank is and he was 
extremely upset. He was very upset for a very 
simple reason. He said that if the \Norld Bank had 
set up a commisian unilaterally for a major 
country like India, and interiere in the internal 
work of India, then as a precedent, next time it 
will be for Egypt, one after, or it could be for 
anather country, and they would say, "Well, a big 
cow1try like India accepted an independent 
commision, so why can't you?" 

So he asked me to visit the goverment of India 
and put forward an alternative proposal, which I 
did. And that was, if the goverment of lı1dia so 
requested, the United Nations Environment 
Programme, in consultation with the goverment 
of India, will set up a task force of world experts 
on water and environment, to review the Sardar 
Saravar case, and the terms of referance for the 
start for the task force would be prepared in 
consultation and agreement with the goverment 
of India. The members of this task force would be, 
again, to agree to consultation with the 
goverment of Indıa, and the United ~atıons 

Environment Programme \vill finance the whole 
opera tion. 



I passed this message to the secrctary of , .. ·ater 
resources of the goverment of lndia. Regrettably, 
the reaction fr:om lndia was extreml)' lukel\'arm, 
and their thesis was uweıı, the Bank ha . t a 
commision, let's go ahcad with it, probably 
nothing much will come out of it, so let' not 
complicate the matter and farther." So the 
government of lndia in i ts wisdom dedded not to 
proceed with this. The results are well known, 
and 1 think George is going to be discussing this 
morc. The loan wa about to be canceUcd by the 
exccutive board of the ~ınk, but the da)' bcfore 
lndia formall)' \\'ilhdrew the proposal, that loan, 
Sııying they d id not nced any more, and cancellcd 
the locın. 

The rest i history, historyina differcnt nsc. 
There have been prublems wHh Sardar Sarovar, 
bul C\'en more important is what it has d ne to 
the attude of 'the Bank for supporting large ı..·atcr 
de\'elopment projects. H you look ince the Sardar 
Saravar Project, the banks' lending, cilher the 
World Bank or most of 'the regional development 
banks for major water de\'elopment trudures 

has come dow·n d ra tically. A few month ago 1 
wa a ked to gi \'e a keynotc peech to the Bank 
taff ona water seminar within the Bank and my 

thesis was~ in retrospect, perhaps a h. torian in 
the twenty·fırst century is going to y . rdar 
Stıro\'ar became the Vietnam of the World Bank in 
the arca of water devclopment pro~. h "rili be 
intcrcsting to , the Bank is supposed to publish 
my lecture. 1 will be \'ery inter tcd to 

whcthcr som · of my tatemcnts \\'lll be till therc 
when it is pubJishcd. 

Now, th .. are me of the thin that is 
history, but h re we are tatking about water _ a 
focu . for regional de\'elopmcnt bank. \-Va'ter 
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development · under attack, e\'i?!l though \\?e can 
now how that "~t r can play and will play a 
major df\rel pment ro , in rms of ı ering 

regional devel pment. 

lthink GAP ha a ma.,r role to play not only 
in Turkey, of oou GAI' ~ an important 
ronlribution to the · nal de\ pmcnt for the 
Southca tem A - toban rea, but ven more 
important for GAP .. to w the r of the world 
that using w t r d ' 1 pment n entry point 
for regional de 1 pmcnt wor . II} r thinking 
i rorred, if ). ur instıtut re proper, a it is 
happening in lh A rountry, tremendous changes 
can be brought tnto th lifı )1 of the people, to 
the economic pr pent' of the region, for a 
regional de\ 1 pm nt pm· lıkc GAP. Thus, 1 
would likc to urge Dt. Un\' r and the pcople 
assodatcd , .. ith GAP to publıcıı.c lheir efforts, not 
onl)' in Turkey but 'en more important, outside, 
so that peopl n Ilen i exampJe of holistic 
de\'elopm nt of ant rated d elopment project. 

All the world O\# r, ~ talk alxJut sustainable 
development. \\' lk.. ou )'OUrself how 
many ustainab de\ opmenl p · ha\te you 

n, you' d be hard to denlify one. 1 
\\'OUid like lo -- ture, \\ıth thi mınation of 
GAP, what w ha" uall ' ne of the few 
ca of u ıaanabl 
ustainabl d · pment a nu r 

ground. So 1 lhink h CAl, Lnd Tur ', has a 
moral duty to pu ı , t . mfonn the ple rest 

of the world, the ha\ had far~ 

and or course the prob ~ha~ run into, 
prOblems of brg 1 mmt are ıp1 , they 
cannot be bt-d . You re bound lo nın 
into pnlblems, • n _ how them-~ how 
some of the p- to lve 
them. 



So to me, it is, GAP is one of the most 
im portant one and here I want to share with you 
a couple of slides, to show w h y so me of us believe 
projects like GAP are essential for the future of 
development of the region and the country. You 
will hear about water development, irrigation 
development, ete. But let me just share with you 

same of the expectations of Turkey, and these 
figures are not coming from the DSI, this is 
coming from the Energy Ministry, on electricity 

departments of Egypt, electricity requirement of 
Egypt, of Turkey in the future. Look at the 
generating ca pacities, 1995, 1996, 1997 from 1988 

and the requirements by 2010 and 2020. If Turkey 
has to progress, the electricity requirements are 
going to increase tremendously, and whether it is 
Turkey or Brazit China, or India or Mexico, the 
electricity, it is immaterial, that the electricity 
requirements of most of these countries for the 
next 20 years are going to increase, depending on 
the country, from %6 to %9 a year increase, 
com pounded. And the se are astronomical 
requirements. These are also important from an 
environmental viewpoint because ... if you are 

going to increase your energy requirements like 
this order of magnitude, and do it such a short 
period of thirteen years or twenty-three years. 
Use of fossil fuels has some major irnplication in 
terms of global warming. 

We need to think about what are the 

altematives. Nuclear power is not, we are not so 

fond of nuclear power globally. If you look at 

actually some countries like S wed en, Switzerland, 

have definitely decided to phase out nuclear 

power. There may be new sources of power like 

renewable energies, so lar wind, but soJar energies 

are highly unlikely to make much irnpact before 
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2020-2030 because of some technological 

developments. And one of the major areas stili 

left is hydro. And yet globally, on a percentage 

basis, hydro has been losing ground not only in 

Turkey but also in the rest of the world. 

So this is one issue, the energy requirements 

of the future, the electricity requirements for the 

future of the industrialization for improving the 

life style of people are going to be enormous, and 

this cannot be provided by coal and oil alonc 

without some environmental consequences. 

Water of course has some environmental 

consequences, but they are of a different nature. 

In addition, countries like Turkey or Brazil have 

limited availabilty of petroleuro so the question 
then comes, what of the finandal implicatıons of 

importing large amounts of oil in order to 

generate electricity. This is something we need to 
think about. 

Now I mentioned the beginning of Aswan 

Dam. The dam, if you look at it the dam w as 
completed in 1967, and by 1980 only three 

drought years and three flood years. 1f you just 

take these six years within this thirteen·year 

period, the three drought years and the three 

flood years, the mo ney that w as sa ved by the 
Aswan Dam completely faid it cost. Forget the 

rest, just the flood and drought. You' d be hard 

pressed to do that. And let me share with you the 

simple diagram of what is happening in Egypt. 
The population of over a hundred year period 

from 10 millions to now it is largely about 60 
million. But when you look at the arable !and, 

very httle has been done until Aswan came on 

stream, and then from about 6 million hal it is 

now going to 71/2 million hectares. 



But if you look at the per capita arable land, 
Egypt now has the lowest per capita arable land 
in Afica, and that is even after Aswan. If Aswan 
wasn't thcre, there is no question Egypt \'\'Ould 
have been through major social unrest because of 
ll(Onomic depravation, because of famines and 
droughts. What would have been the cost? The 

most important is ue \ve have ne\'er r:aised, '''hat 
would have been the cost to Egypt's economy? 
What would have been the impact on Egyptian 
ptıople's Jifestyle if Aswan would not have been 
built? 1 do not think, it is just not in the -price?- in 
our cakula tion, vou can do the calculations in the 

" 
back of the envelope yoursclf. 

So finally, 1 would like to conc'ludc with one 
cartoon from the \'\'all Street journal. The~e are 
many needs that have been put together, that 
have bcen said about the large dams and the use 
of the dams for the environment. Thi is from the 
\Vali Street journa], the bu iness newspaper, and 
perhaps this is appropriate in the field of \vater 
development because there is so much garbagc 
that is written now. So basically in the field of 
water when you make a lot of noise with a lot of 
water when you make a lot of noise with a lot of 
nonsense, the newspapers, the media, a lot of 
people in the public pick it up. 

For in fa ct 1 \\'a in }apan, Professor Takaha hi 
menlioned one of the leading cronomists, )apan' 

Icading cconomi t said the Egyptian govemment 
wa so fed up with the Aswan Dam, they \\'ere 
scriou Iy con idering blowing it up. All J can 
lhink of it wa , he wa probably ~eithc.r sınaking 

hashi h or he had no idea w hat it' about becau 
1 ha,re been ad vi ing the Egyplian govcmm nt. .. 
thb i , 1 don't know ... I haven't gonc to a man ' 
mini ·ters as Olcay ha 1 but from 19i4 t n w 
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probably 5e\'en or eight minı ters 1 ha\'C been 
ad,•ising and a couple o prime miruste of 
Egypt. J can assure you 1 have lle\'er m ta ingle 
person in the E}'gyptian govemment whointheir 
wildest dream has e\'er thought of an)'lhing 
\\'tong with As\.-.'an. 

So what I hope this m ting wilJ do, and this 

workshop will do, · gh·e u a lıd backing w ith 
fa ct , figures, not \\•ith h),,ih ~ \\'hat , ~re the 
benefit and the co t of large d \'elopment 
pro~--ıcts which ha,, n triggered through water 

de\·elopment pro· . And thi is why, when Dr. 
" Un\'er aid if 1 could a i t him with thi 
workshop 1 nol only , pted enthusia tically, 
but 1 felt that thi i bso1utely criücal for the 
de\·elopment of '''at r , nd regional rea in the 
future. So, Olca ', 1 ı\'ant to thank you lo give me 
this opportunil ', to be a 'ated wılh this. And 
with this tatem nt Jet m · Dr. Unver to go 
traight at his p n ta tion to gl\ c us me ideas 

about theGAP pro· or me of you know, but 
knowing Olcay, h i going to pring a fe\\' 

urpri on aU o 

• 



GAP: A PIONEERING MODEL FOR WATER-BASED 
REGIONAL DEVELOPMENT 
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1. SOUTHEASTERN ANA TOLIA PROJEcr 

The Southeastern Anatolia Project (GAP) isa 
regional development project airning at the full­

fledged socio-econornic development of what is 

called the "Upper Mesopotamia" or the "Fertile 
Crescent" which had once witnessed one of the 
earliest civilizations in the world. 

GAP is the largest investment for regional 
development in the history of the Turkish 
Republic. As an integra ted regional development 
proj.ect based upon the concept of sustainability, 
GAP covers investrnents in such fields as urban 
and rural infrastructure, agriculture, 
transportation, industry, education, health, 
housing, tourism among others as well as dams, 
power plants and irrigation schemes on the 
Euphrates and Tigris rivers. This massive launch 
for development is given special emphasis and 
priority for the economic, social and cultural 
advancement and well being of the whole country 
in general, and of the people of the region in 
particular. 

The basic objectives of the GAP are : to 
remove interregional disparities in the country by 

ıs 

raising the ineome levels and li ving standards in 
the region; to enhance prod uctivity and 
employrnent opportunities in rural areas and; to 
iınprove the population absorbing capacity of 
larger cities. 

The water resources development program of 
GAP includes 13 groups of irrigation and energy 
projects, seven of which are in the lower 
Euphrates sub-basin and six in the Tigris sub­
basin (Table 1). There are 22 dams, 19 

hydropower plants, and irrigation networks to 
irrigate 1.7 million ha of land. The planned 
installed capadty is approximately 7.500 
megawatts with an annual hydroelectric 
production of 27 billion kilm·vatt-hours. The aims 
and the main features of the integrated project are 
outlined in the GAP Master Plan (Nippon Koei 
and Yüksel Proje, 1989). 

When the Project is completed, the ratio of 
irriga ted lan d to the total GAP area will increase 
from 2.9% to 22.8% while that for rain-fed 
agriculture will decrease from 34.3% to 10.7%. As 
a direct result of the introduction of irrigation, 
agricultural production and crop variety will 
increase substantially. 

As of the end of 1999, the progress has 
reached a global financial realization rate of 
43.3%. Out of the total public investment 
requirement of $1.5 billion equivalent 
hydropower project, the Birecik Dam is under 
construction via buiid-operate-transfer 
arrangement by a consortium of European and 
Turkish finns. 



2. POTENTIALS A D THE CONSTRAI 'TS 
OFGAPREGIO 

The total population of the GAP Region in 
lf!17 census \·\'aS 6.1 million. The average annual 
growth rate of population for the Region was 
2.5%, a figure significantly higher than the 
nııtional average of 1.5%. 

The Region has a very young population with 
half of the total being in the 0-15 age group 
whcrcas working-age group (15-44) constitut 
~O'lo. This has resulted from high birth rat in the 
Region. Household sizes are large with 39% of 
households having between 5 and 7 members and 
33% of families having S or morc members. 

A comparison of gross regional product 
(GRP) in 19 5 with the GOP of Turkey clearly 
indicates the level of its underdevelopm nt. In 
1985, the Region acrounted for 4% of G. rp. Per 
capita ineome in the Region, was only 47" of the 
national average. Agriculture i by far the 
dominant production sector, accounting for 
ncarly 0% of GRP. It contributes to over 9% of 
the agricultural \'alue-added of Turkey. Rain-fed 
agriculture i predominant depending primarily 
on water availability constraint , crop 
diversification i limited and productivity · low. 

•early 70~ of the economicall , active 
population i engaged 'in agriculture, bu't it only 
gencrates 44~ of ıtotal value-added. Similarly the 
animal lock i large but productivity · low. 
Tradilional production method till 
predominate, but agriculhıral modemizati n ha 
start ed. 

Onl , 2 f rount:ry' total \'alue--add from 
the manufacturing indu try wa~ produred in the 
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GAP Region during the ı ·period. In 1985, 
95% of the manufaduring induslr)' employed less 
than fhre \\'Orkers. lndu trial employment 
compri S~ of the regional labor force as 
compareel to 16 for Turkey. Th growth tate of 
employment r ched its peak in 1 .. , at 19%, 
which wa .7 tim high r than the national 
average. 

The \'ery ori inal id a o GAP dat back to 
the early years of the RepubJic. The founder of the .. 
Turki h Republic, 1u tafa Kemal ATATURK, 
rcferred to '/dev 1 ping the Euphrat a a lake of 
humanityn - that \\'Cl th carli l referenoe. The 
initial tudi tarted in lh 195 . The design of 
the projocts to tap the waters of the Euph~ates and 
the Tigri wa initiated in th ı . In 1977, the 
water resour proje that ,,·ere planned and 
dcsigned for th 1 wer Euphrat and Tigri '''ere 
combined in package cnlitled Southeash?m 
AnatoJia Project. 

The South a t m Anatolia Project, in its 
histarical ronte t, \va formulated a a pac-kage of 
water and lan d r ur C\' lopm nt projects in 
the 1970s, whiclt " 'a lat r trans ormcd, in the 
early 1 , t multi oral, oeronomic 
regional development pr ram, then into a 
su tainablc human devnl pm nt project in 1990s. 

Oevelopm nt ' trateg ~of GAP 1a ter Plan 

The GAP 1a ter Plan , l the fundamental 
development trat r on four component ; 

i. dev lop , nd managn th Rq;ion' soil and 
water ·· ur for irrlgati n, dom tic and 
industrial pu in n crfici nt manner 

ii. improvn 1 n us b ' neoura ing optimal 
cropping p . t ı: nd belter agricultural 
prneti 



iii promote private entrepreneur ship with 
emphasis on the agro-industries and those 
based on indigenous resources 

iv. improve social services, educational facilities 
and employment opportunities with a view to 
keep local population away from migrating to 
big cities as well as a ttracting qualified 
workforce to the Region. 

The overall senario for the Region's 
development has been deseribed by the Master 
Plan as "the transformatian of the region into an 
agro-related export base". 

One of the outcomes of the GAP Master Plan 
Study was for the management of this 
comprehensive program. The basic principles set 
for the terms of reference of the entity that would 
manage the program were as follows; 

• Regional perspective, 

• Integration of seeters with each other as well 
as intergration within indi vidual sectors, 

• Ability for multi-sectoral planning, 

• Flexibility in implementing and funding, 

• Hierarchical independence of existing 
ministries /bodies 

• Authority to control land use to ensure 
operationalization of integration issues, 
including land-water resources integration, 

• Ability to coordinate public entities, 

• While stili accountable to the government, 
flexibility to collaborate with private sector, 
non governmental organization, international 
organizations, professional societies and local 
governers. 
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As no existing organization would be able to 
undertake these, a new organization, i.e. 
Southeastern Anatolia Project Regional 
Development Adrninistration (GAP-RDA), was 
established under the awspices of the Prirne 
Ministry, in 1989. 

The establishment of GAP-RDA brought the 
much needed integral perspective and also led to 
the evolution of the sustainable development 
framework for the socioeconomic development 
program. 

Sustainable Development and Basic 
Strategies of GAP 

Sustainable development was defined by the 
Brundtland Commision as one that "meets the 
needs of the present without compromising the 
ability of future generations to meet their own 
needs." Under this very broad definition, there 
are many issues which must be considered: social, 
economic, cultural, gender, educational, health, 
physical planning, agricultural, environmental, 
institutional, among others. At the hub of all these 
issues is people, either as object, or as the agent, or 
both. Hence, human development is the core of 
sustainable development of the GAP Region. 

In order to define the scope and composition 
of sustainability for GAP, a participatory 
approach was adapted. A seminer was jointly 
sponsored by United Nations Development 
Program (UNDP) and GAP RDA in March 1995 
attended by a large number of different 
stakeholders of the development process. 

Based upon the results of this seminar and the 
objectives and targets of the GAP Master Plan, 
following "sustainability" goals have been 
adapted for the development process: 



1. lncreasing investments to the best achievable 
Ievel which would accelerate the economic 
conditions; 

2. Enhancing healthcare and education services 
so that they reach nationallevel ; 

3. Creating new employment opportunities; 

4. Improving the quality of life of the cities and 
improving urban and social infrastructure so 
as to create healthier urban environments; 

5. Completing the rural infrastructure for 
optimal irrigation development; 

6. Increasing the inter and intra-n~gional 

acce~sibility; 

7. Meeting infrastructural needs of exi ting and 
new in d ustry; 

8. Protecting water, soil and air and the 
assoda ted ecosystems as a priority 
considera tion; and 

9. Enhancing community participation in 
decision-making and project implementation. 

Main components of sustainability for GAP 
are; ocial ustainability, ph}'skal and _patial 
sustainability, environmental u tainability, 
economic, viability and sustainable agriculture & 
irrigation. 

3. OVERVIEW OF PROJECI' 
IMPLEMENTATIO 

In accordance with the u tainable 
development approach and .Jrategi of GAP, 
special pro rams and pro~'Cts have b n initiated 
to ernpha ize the human dim n ion of 
development through project implem ntation 
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concemed \\"İth basic social services (education, 
health, hou ing), gender equıty, urban 
management, irrigation facilities, agricultural and 
environmental sustainabilıty, institutional and 
community capacity-buılding, and public 

participation. 

Example from lmplementation Proj d ; 

- Regulation of \Vater in Irrigation Cana and 
Detennination of \\'ater · saving lrri. ation 

• 

Method , 

- Managem nt, Opeıation and Maint nan of 
GAP Irrigation S) tem {GAP- ~OM) 

- Pilot Impl m ntation of 1odem lrri ti n 
Technology 

- I~ecycling of Urban \\'a tewater 

- Reu of Irrigation Return Water 

- Development Plan and lnfra tru ure 
Project in the GAP Region 

Emfironmental Studi in th GAP R ion 

- GAP Region Environment Study-Tıgris Ba in 

- Agricultural R arch and De\'eJ pm nt 
Project 

- Famters' Tıaining, nd Extension Acti\'iti 

- Agrkultural Re arch and D \1 Jopm nt 
Pro' 

- Fa rm rs' Training and E.'(tension Activiti 

- Agricultural Commoditi Marketin urv y 
and Plannin of Crop Pattem 

- Empl ym nt _ nd Ineome-gen ra'ti n Pro,._.· ·"''".;ı 

Geared TO\\'ar _ • n-irrigated Are 



- Consolidation of Agricul tur al Lands to 
Irnprove EfEideney 

- Participatory Urban Zoning and Planning 

- Partidpatory Resettiement and Sustainable 
Redevelopment as a Result of Reservoirs 

- The Atatürk Dam Reservoir Sub-regional 
Development Plan 

- Establishment of Multi-purpose Community 
Centers (ÇATOM) for Women 

- GAP Entrepreneur Support and Guidance 
Centers (GAP-GIDEM) 

- Eco-city and Eco-village Planning and 
Development in Pilot Areas 

- GAP Geographic Information System (GIS) 
Feasibility Study and Pilot Project 
lmplementation 

4. WATER AS THE ENGIN E FOR 
SUSTAINABLE DEVELOPMENT 

Table 1 shows the basic dimensions and 
present status of the water resources projects 

Same of the larger project components are 
ready or near completion, such as the Karakaya 
and Ataturk Dams on Euphrates River, which 
have produced a combined output of over 20 
billion kilowatt-hours (k\i\1h) (47.5% of national 
hydro production) of hydroelectric energy in 1998 
alone and total of 155 billion kWh until now­
equivalent to $ 9.3 billion or to 30 billion m3 

natural gas. 

Lower Euphrates Project i~ one of the seven 
GAP schemcson the Euphrates River and consists 
of Atatürk Dam and HEPP, Şanlıurfa Tunnels, 
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Şanlıurfa-Harran irrigation, Mardin-Ceylanpınar 

irrigation, Siverek-Hiivan pumped irrigation and 
Bozova pumped irrigation in 1990 with a 
reservoir capacity of 48.5 billion m3

• (See Table 1) 
Water reaches the Şanlıurfa-Harran plains via 
Şanlıurfa Tunnels system, which consists of two 
parallel tunnels each 26.4 km long and 7.62 m in 
diameter. One of the hınnels was opened in 1995, 
and irrigation was practiced ina 30 000 ha area in 
1995. Şanlıurfa-Harran plain has two main canal 
systems. Şanlıurfa main irrigation canal will 
irrigate 43 000 ha of !and by gravity and S 000 ha 
by pumping. The Harran main irrigation canal 
will irrigate 98 SOO ha by gravity. 

1995 has marked the beginning of irrigation in 
Şanlıurfa-Harran Plains. The initial 30 000 ha 
irrigation in these plains reached to 107 000 ha by 
the end of June 1999. 

The impacts of irrigation are explained on this 
30 000 ha area with 51.3 km of main irrigation 
canal, 69 km secondary canal, 1 040 km of tertiary 
canal, 45,5 km main drainage, 2 100 siphons. Land 
consolidation activities have been completed in 
20 000 ha. There are 62 villages, and 8 000 families, 
having over 26 000 popula tion. 

The total production prior to irrigation 
accounted to $31.5 million \vith a crop pattern of 
mainly \\'heat, barley and ome vegetables. The 
value added was S 60 per decar. \V ith irrigation, 
cotton became the main crop with still some 
\Nheat and barley, and secondary crops were also 
introduced by the farmer . The most striking 
change has been in the land u d for cotton, from 
21 % to 45%. 

With irrigation production value rose to 121 
million and the valuc-added per decar to 



approximately $182, both showing signilicant 
improvement in only one year. Value added per 
decar increased 3 times and the annual per capita 
ineome increased from $1034 in 1994 S 3963 in 
1995. This area is closely monitored to assess the 
impact of irrigation on different facets of life and 
economy. 

On the other hand water begins to change the 
entire socio-cultural life of the people, such as 
fishing water sports and tourism activities among 
others (Table 2). 

5. CASE STUDIES 

a. Management-Operation and Maintenance 
of Irrigation (MOM) System in the GAP Region 

Irrigated agrioolture is the foundation for 
sustaıned development of the GAP Region. If it 
fails to perform up to the expectations, this will 
scriously \\'eaken the economic ba~ of the region 
and threaten the sustaınabilıty of the rapid 
development that is now taking place. 

The continued growth in irrigated area 
increases the financial burden on the national 

• 

budget and adds to the complexity of the 
management role of the state. Furthermore, there 
is the proven fact that bottom-up managernent 
increases efficiency and producti\rity. 

The con ~equence will inevitably b that 
limited resources are required to be spread over a 
wider area, W'ith a consequcnt fa ll in the tandard 
of system management, operation and 
maintenance and the quality of technical support 
provıdcd to the farmeıs. This in turn will r ult in 
falling le\'Cl of sen'ice, rcduccd effici ney of 
water u e, increa cd salinity and drainage 
problems and tower crop producti n. A the 
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farmers' ability to pay for the services red u , so 
the quality of the services falls further and the 
downward spiral continues. Thi can be rev·.enied 
only by means of fundamental chang in the 
institutional tructure, aimed atensuring that tb 
farmers' management ability b fully utilized nd 
resources as a vlhole are used m t efficientfl in 

order to maximize ·water use effıci ney and crop 
production. 

The idea of privatization or mana em nt 

transfer i not n ''' and is adopted in man ' parts 
of the world . There i a wide range of 
organizational models in use to fulfil the aim of 
handing over the irrigation networ · , each 
situtiation requiring it!S own indivi u 1 
assessment and approach. 

The main airn of irrigation projects is to ra· 
the welfare level of farmers. Jt is n ry to 
establish an ıeffective training and e ten ion, 
marketing and input upply systems as well 
eHective man gemenl1 operation nd 
maintenance of irrigation. From this point o 
vicw, GAP-RDA tarted a pro'ecl entitJ , 
"Management, Operation and iaintenan of 
GAP Irrigation S, t m ( OM)" in 1992 . 

Major ob· th'e of the ~O~i model · 
provide an institutional and or anizali 
framcwork wi thin \Vhich proposed mana m 
model can be ıeplicated. Th management m 

is required to · f the major ıudy ob'ecth~ 

to 

n l 
t 

el 
.. 
• 

• to ma imiz net benefit derived from 
irrigated agriculture, 

• to en ur th financial and ph , ical 
m tainabilit , of inigated agriculture. 

Morcov r il mu t manag m nt t m 
that can b impl m nt _ in the ort t nn n 



which has the flexibility to respond to Changing 
needs and raquirement over time. 

There isa range of different tasks that have to 
be fulfilled during the different stages of 
iınplementation. This differentiation is extremly 
benefidal in forming a working logic and it 

highlights the crucial interaotion betYt·een the 
taSks and processes to be used. The crudal work 
of formulating the MOM model for the project 
covered many subjects and disciplines such as: 

• Environmental prOblems and the controls to 
minimize the negative effects on the water 
and soil resources and human health. 

• Water distribution organisation and 
rnanagement methods for different water 
supply systems. 

• Regulatory and legal a pects related with 
water supply manageınent, water usel land 
ownership and tablishing farmers' 
organisations. 

• lssues such as social and family tructures, 
variety of work, fanning applications, cultural 
preferences and differenc , le\'el of 
understanding of irrigated agriculture, 
training need and charader of water uses. 

• Ted\nical a pects such using canal and 

• 

piped )'Stern , irri ation method J crop 
pattem and mt ·ty, ıls and tOJX)graphy, 
drainageneed ,e\'aluatı n of wat rresour . , 
operating large draına and di tribution 

tems. 

icro eronomic i u for the irri ation 
manageme.nt or anı tions uch a water 
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charge structure and policy, the rost of finance 
and possible economies of scale and their 
im pa ct on operation and maintenance costs. 

The resulting model is based on a bottom-up, 
participatory approach. lt "'ili provide a 
framework for water distribution ond water use 
effıciency Jeading to u tainable production 
techniques that ensure the protection of the soil 
and water resources. It will allow independence 
in the finances and in the decision making process 
of the management organization and maximise 
the responsibility of the mdividual. 

The project has been implemented ince 1997 
in two pilot areas. Pilot area 1 has been seleded a 
Fırat Irrigation District in Harran Plain. An 
ad\~r team consisting agricultural engmeers 
has been formed to ad\ice, train fanneıs and form 
water user groups. 24 on farm demonstrations 
have been established to test and how diHerent 
irrigation ystems and method to farmers. 
Thanks to pro~ activities, ll of total irrigatiOn 
water in this district was ved and cropping 
intensity has been% 1 rJ .5 in demonstration field 
thanks to two crops in a y ar. On-go ıng trairung 
rourses for tcchnical staff of the lmgation District 
and other reltcd organi tı ns are ronducted 
periodically. Pilot area ll · in yacık lınigation 

Scheme in Gaziantep Provance where no 
ımgation organi tion y t . \Vater user 
group formation activiti are und r ~ay and 
inten...~ve farmer traıning th ma,r cti\1ty an 
that area. The pro~ 00\'C farme m both 
pıl t re . 

b. ulti·Purpo e ommunit enters 
....._rııı.TOMt (Pronounctd a Cha-lom) 

AP Admın· trati n 
r-.,..,..,.,..1 ıcal di and •re5(!41 



social conditions in the region; to find out the 
problems, needs, expectations, behavioral 
patterns and priorities of the people, and to 
identify the specific target groups of development 
schemes. 

Upon the completion of these studies, a "GAP 
Social Research and Action Committee" was 
formed with the participation of representatives 
from govermental and non-governmental 
organizations and universities. This commitlee 
developed the GAP Social Action Plan 

inearparating the principles of participation, 
equity and sustainability in development. The 
Multi-Purpose Community Centers (hereafter, 
ÇATOM) emerged mainly as one of the projects 
envisaged by this plan in which women are 
dcfincd as one of the disadvantaged groups who 
should be in tegrated to development process. 

For project development and implementation, 
the GAP Administration conducted a joint work 
with UNICEF in the second half of 1994. The 
project was ready for implementation at the 
beginning of 1995. And the province of Şanlıurfa 
was selected as the area for pilot implementation. 
In November 1995. Actual implementation 
started in the Sağlık Viiiage and the Yakubiye 
neighborhood of Şanlıurfa, with UNICEF 
support, and through cooperation between the 
GAP Administration and the Governorate of 
Şanlıurfa. UNICEF involvement in the project 
contlııued until the end of 1996 after which the 
project expanded by the cooperation of the GAP 
Administration and relevant governorates. 

The ÇA TOMs are community-based center 
where women and young girls are trained and are 
provided with skills in such areas as general 
health, maternal and child health, hygiene, 
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nutrition, home ecomomics and ineome 
generating activities. However, these centers are 

not only for such training. Tho e women who 
never had a chance to go to chool before are 
taught reading and writing as well. Furthermore, 
it is at these centers that women get together, 

share their O\vn experiences with each other, 
become aware of their common probJems, and 
develop a collective initiatı\'e to olve these 

problems. 

The target group of the ÇAT0~1 are women in 

the age group of 14-50, who are either settled in 
poor urban neighborhoods (which are emerging 
as a result of massive migration from rural to 
urban areas) or li ve in villiages at centralloca tion. 

Justification of Project 

There are hvo basic reasons why such a 
project was developed and put into 
irnplementation. The first is the fact that women 

in the region lag far behind men in terrns of 
human development indicators (i.e., education, 
health, employment, social security, income, 
skills, ete.). It is an obstacle in reaching the target 
of soaal development when the women, vvho 

constitute one half of the population, li ve in such 
a weak and disadvanteged position. The other 
rationale, as exposed by many rLısearche, is that 
ınvestment made in women wıll have direct 
ımpact on both the childeren and the household 
welfare asa who le. 

Objectives of Project 

The objective of the project is to en_ure 
gender-balanced development by empowering 
women. The em powerment process is realized by 

providing training programs ina comprehen-ive 
and integrated manner to increase the level of 



education, social and vocational skills, access to 
social services of women. 

Approach in ÇATOMs 

The basic feature of the ÇATOM is their 
participatory and integrated approach. The 
content of basic activities carried out and the 
courses provided at ÇA TOM is determined by 
taking into account the needs and the 
expectations and/ or demand s of the target group. 

Implementation is also participtory. The 
programs are identified and implemented by the 
women and other stakeholders. The ÇATOM 
aims at the promotion and materialization of a 
model for participatory community development. 
In order to realize bottom-up participation and 
organization, focus group interviews are 
conducted and meetings are organized at both the 
ÇATOM and in the villages and neighborhoods 
where there isa ÇATOM. 

Health services, social and ineome-generating 
projects are taken up in an integrated manner. 

Management and Coordination 

At present, the GAP Administration is 
engaged in ÇATOM activities in cooperation with 
the Governorates of the region. Within the 
framework of this cooperation, support is 
provided by the provincial directarates 
functioning und er governora tes (such as National 
Education, Health, Public Education, Agriculture, 
Social Services, and Rural Services). The 
Development Foundation of Turkey (hereafter, 
TKV) also provides assistance in the management 
of and training at the ÇATOM. In addition, the 
Administration cooperates also with various non­
governmental organizations, universities and 
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private enterprises. The Mother Culture 
Cooperative, Turkish Glass & Bootle Industry 
Ine., Union of Turkish Women, and the Social 
Services College of Hacettepe University are 
some of the cooperating organizations and 

institutions. 

Field workers selected from among local 
educated young women in charge of a ÇATOM 
unit are responsible for establishing contacts with 
target groups to identify their basic problems, 
needs and priorities, as well as ensuring that 
ÇATOM activities are planned, regularly 
maintained and monitored with community 
participation; and for reporting. The field worker 
reports specific problems (and offers relevant 
solutions, if any) to the Governorate and its 
attached units in case such problems are 
resolvable at thelocal level. If not, she reports the 
issue to the Regional Directorate of TKV to be 
conveyed to the GAP Administration. This 
mechanism has contributed to human resource 
development and local capacity building. 

Local beneficiaries take part directly in 
ÇA TOM management through their elected 
representatives. ÇATOM cornmitees have been 
set up for this purpose consis ting of 3 to 5 
members chosen by the participating women. 
These committees participate in decision-making 
processes regarding planning, monitoring and 
evaluation of all ÇATOM activities, and makes 
regular meeting with field workers and trainers to 
make decision about the ÇA TOM activities. The 
programs are planned in these meetings. 

Programs Implemented in ÇA TOMs 

A flexible modular programıning approach 
are adopted in ÇATOMs. Main headings of the 



programs are sociat health and ineome­
generating programs. The content of these 
programs is determined according to local 
conditions and demands of beneficiaries. 

Under the social programs, literacy courses, 
training on health, hygiene, maternal-child 
health, motherhood, home economics, nutrition 
are given, and social-cultural activities are 
organized. 

Under the health programs, part-time 
poJiclinic services and mobile health care services 
are provided. 

Under the ineome generation programs, 
training on handicrafts, computer operation, 
green house ete. are given to the women. 

Participants of the ÇATOMs are encouraged 
to participate in all programs at the same time to 
ensure full capacity building and for 
empowerment of women socially and 
economicall y. 

Coverage and Impacts of ÇA TOM 

As of 1999, 21 ÇATOMs are in operation in 
rural and urban setllemen ts of seven provinces in 
the GAP Region. The number of women that ha ve 
been reached since 1995 are over 25.000. 

It is observed that and women participated in 
ÇATOM programs affect their families and 
communities to send their gir ls to schools, and the 
rate of female students in primary schools is 
raised. In addition, most women participated in 
li tera ey courses go further and get a primary and 
secondary school diploma. 

ÇATOM services make the families more 
flexible about women and open women' s mind. 
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They start to participate public life, to use public 
services more such as health care and family 
planning by the guidance of ÇATOM. Some of 
them find jobs and get ineome as a result of the ir 
personal development. 

According to the results of a social impact 
assessment conducted in 1998, social status of 
women participated in ÇATOM programs 
increases. Self-confidence improves and they start 
to function as community leaders in their 
communities by skills they gained in ÇATOM. 
Their access to public services also improves. 

A grass-root participation has started to 
develop. The projects implemented in ÇATOMs 
are planned in the local level by joint decision of 
field workers, trainers and local women 
themselves. The demand for ÇATOM 
establishment started to come from local 
administrations such as municipalities, villages 
heads and local civil society organizations, and 
they contribute to meeting the cost of 
establihment and operation of ÇATOM in their 
settlements. 

c. Story Of Particapatory Resettiement : 
Halfeti Project 

Birecik Dam construction on the Euphra tes 
was started in 1996 by a consortium called Birecik 

Ine. On the basis of BOT (Build-Operate-Transfer) 
model. This dam is being built to meet the needs 
for energy, irrigation and potable water. Its date 
of holding water and reachlng to the maximum 
water level of 385 m. elevation are December 1999 
and October 2000, respectively. 

The are affected by the dam reservoir covers a 
total of 44 villiages and 1 town (Halfeti District 



Center) in Şanlıurfa, Gaziantep and Adıyaman 
Provinces. In terms of settlement areas, 9 villages 
will be flooded completely, whereas 3 villages 
and Halfeti vvill be fooded partially. In 32 villages 
only the fields will be flooded. The overall 
population affected by this process is rouhly 
30.000 (1997) and the population subject to 
resettiement are approximately 6.500 inhabitants 
in 850 households. 

The pro~ct titled "Assistance For Rual-Urban 
Integration And Cornmunity Development 
Programs in Halfeti-Şanlıurfa/1 (1) which was 
started in 1997 by the GAP-RDA and is 
undertaken by an interdisciplinary team of 
experts leaded by an NGO (Sociology 
Association), with contribution of the United 
Nations Development Program (UNDP). lt is one 
of the 29 projects within the umbrella program 
called 11Sustainable Development Program in the 
GAP Region" (2) co-financed by UNDP. Works 
related to resttiement are financed from local 
sources in the project. 

Main objective of the project is to assist the 
people by facilitating their adaptation to their 
new lives in social, economic and cultural terms. 
The project is handled in accordance with the 
sustainable development and participatory 
planning principles. Therefore, local population is 
consulted and regularly informed about the 
works, problems faced and the progress achieved 
at the project and their participation into the 
decision making process is sought. A ÇATOM 
and an Information and Consulting Center are 
established in Halleti An information bulletin is 
published quarterly with the local initiatives. 

Based on the data gathered, a 1/25.000 scale 
Sub-Regional Development Plan for the area 
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surraunding the Birecik Dam is prepared where 
the physical, social, economical and 
environmental data and constraints are 
incorporated. In line with participatory 
principles, the draft version of the plan is 
prepared in concultation with representatives of 
all the related public institutions and local people 
in a series of meetings in Ankara, Şanlıurfa and 
Halfeti. Presenting the best case situation of the 
study area for the target year 2015, the plan 
pessesses all the necessary lan d use provisions for 
the urban and rural settlement, agriculture, 
afforestation, irrigation and measures against 
water pollution. Detailed breakdown of the 

required physical infrastructure and community 
services for each settlement (existing or new) is 

alsa presented in the plan. Furthermore, 
proposed economic activities end crop patterns 
for each community (settlement) are presented in 

the plan. This study also contains an action plan 
and has been usedas a guide to coordinate the 
works to be conducted by different governmental 
entities. 

In order to achieve the goals, project is 
implemented in three separete but interrelated 
components: social, economic, spatial. 

• Within the social component, researches are 
conducted in order to determine the socio 
economic structures, potential, priotiries and 
attitude of the people in relation to the dam 
construction and their resettlement. In this 
context, a questionnaire is implemented with 
1307 households in 13 settlements. Meetings 
were held with the target groups through 
village visits in order to convey information 
about the progress of the project and discuss 
the alternatives developed (social and 



economic guidance). Furthermore, following 
training activities have conducted to achieve 
the social, cultural and economic integration 
and facilitate people's adaptation to new life 

after the resettiement 

- Driving 
16 participants (4 women), 

- Bee Keeping 
80 participants, 

- Canned food prep 
16 participants (all women), 

- Photography 15 partidpants 
(4 women), 

- Chess 20 participants 
(15 women), 

- Music ("saz" - a folk instrument) 
15 participants (4 women), 

- Art (painting) 
15 participants (4 women), 

- Construction (finishing works) foremansihp 
15 participants (4 women), 

- English 
57 participants. 

Training programs are designed and 
periodically offered based on the inputs from 
village meetings. 

• In the economic component, project aims to 

channelize the exropriation payments to 

economically productive sectors by providing 
consultation services to potential 

entrepreneurs. Project also aims to introduce 

new crops in ord er to compensate 
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the existing fertile land and crops to be lost 

due to the dam reservoir, which requires 

efforts re la ted to production practice, 

organization and related ınfrastructure. A 

comprehensive program of training, guidance 

and techical assistance activities es 

prepared and implemented. 

Two workshops seconded by FAO (United 

Nations Food and Agriculture Organization) 

wcre organized to discuss the economic 

development proposals prepared by the project 

team with the local people. Following are the 

works performed under the economic component 

up to date, which are continuously enriched, 

expanded and monitored : 

- Encouragement of animal husbandry, 

through tcchnical assistance in obtaining of 

the cattle with bank crcdit, keeping them in 

modern barns under the guidance of a 

veterinary, 

- Establishment of fisheries on the Euphrates. 

Provision of technical assistance in building 

the floating cages, obtaining and feeding the 

fish and marketing, 

- Bee keeping, 

- Poultry, 

- Mushroom raising through provision of free 

demonstra tions and also the necessary 

infrastructure and inputs on the as-paid basis 

- Green house agriculture 

In cooperation with relevant public entities 
and NGO' s. 



• Within the spatial com ponent, alternativcs for 
resettiement areas are identified based on 
feedback from the target groups. Existing 
legislation providesfor two options of 
resettiement : eitl1er housing by the State or 
village relocation through self-help housing 
via state assistance. 

Among the 6 villages to be resettled and/ or 
relocated; top maps, pre-plan analyses, physical 
plans, typical house plans of S are completed. 
House constructions are started in one viiiage as 
goverment housing and 2 villages as self help 
process. Plan application on the site has been 
completed in 2 villages as of November 1999. 

Whereas, for the Halfeti District Center which 
loses approximately 2/5 of its settlement area, 
one of the three alternatives for resettiement was 
selccted based on the preferences of the people. 
Topo maps and physical planning of this area is 
handled by the local govermenta1 entities with 
technical assistance by GAP-RDA. As of 
November 1999,220 dwellings, a shopping center 
of 30 w1its, a school and a health center are und er 
construction in the area. 

Additionally, for the neighborhoods that will 
remain abavetlle reservoir level, detailed geo­
technical surverys, drills and tes ts of soil stability 
are being made. 

The project has been a great experience for the 
GAP-RDA anda similar implementationhas been 
programmed for another dam on the Tigris River, 
the Ilısu Dam. 

6. CONCLUSION 

Turkey is implementing an integrated socio­
economic development project based on water 
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resources in "Upper Mesopotamia" which once 

witnessed one of the earliest civilizations in the 

world. Sustainability is the philosophy 

underlining the Southeastern Anatolia Project, 

which has huınan wealth and well being as its 

focus. Having all its details scrupulously planned 

and irnplemented, GAP is one of the greatest of 

the of Turkey Rebuplic. 

GAP Regiona1 is the first ins titution of Turkey 
entrusted with integrated regional development. 

In November 1999ıt has celebrated its lQ'hyear of 

experience focusing on sustainable human 

development and is eager to share the experience 

gained implementing GAP. With this halistic 
project, planned to be completed by 2010, The 

rebirth of ''Fertile Crescent" will be possible after 

thousands of years along the banks the of 

Euphrates & Tigris. 



Tabi c ı : 

Capadty 7 47G MW 

Euphratts Rivu Productioa 27 345 Cwtı 17grlJ Rl•w 

S30HfW lrrigatioo Am : ı 693 017 Ila 1171MW 

20098GWb Nu m bu of D1nu : 22 72.7CWh 

ı 09ı 203 IJJ Numbtr of IIEPP•: ı9 6011l41la 

Capıciıy Produtlion Irrigation Pre.wnt Capachy PrOduc ıloıı lrrig1tioıı Present 

Project (M W) (GWb) Area (Ha) Stagc Projteı (MW) (GWb) Aru (Ha) S1a&e 

1. Karakaya Project 1800 73S4 \lll. flaris-Kralkm Project 204 444 126030 

Kurnkııyn Dam & 1-IEPP 1800 7354 UP ' Mailılı Dam 8i. II'EPP 94 146 U/C 
' Tisns D.ım 8i. HEPP 110 298 U/C 

ll. Lower Eupbratu Projeers 2450 9024 7062lll • Tısrıs Rıghıs Banl Grav.lrr. S4279 U/C 

• AtatOrk Dam & HEPP 2400 8900 Ol, • Tıgru Rı&fıts Bank Pum lrr. 71101 U/C+OfD 

• Sıınlıurra HEPP so 124 
• Sanlıurfiı lrr. Tunncls OP+UIC IX. Batman Project 198 413 3774<4 

n) Sanlıurltı-Hacran lrr. 60000 OP • Daıman Dım & IIEPP 198 413 U/C 
90000 UIC • Baımwı Le ft Bank 1 rr 11751 UIC 

b) Mardın-Ceylanpınar Grnv lrr. 185639 MIP+UIC • Daıman Kıght Bank Grav.lrr. ıma WC 

c) Mıırdın-Ccylnnpınar Pum.lrr. 149000 Mil' 
• Siverek-Hiivan Pum.lrr. 160105 Rcc. X. DltlliiD·SIIvaıı Project 240 964 257000 

• Uozovn Pumped 1rr 69702 Rcç. ' Sılvan Dıım & HEPP ıso 623 Rcc 
• Kıı}scr Dam& HEPP 90 341 K ec 

lll. Border Eupbrates Project 852 3168 • Tıgm Lcft l~anlt Grav lrr 200000 K ec 

• Birecık Dam & IIEPP 672 2516 U/C • Tigrıs Lc:n Bonk Pum lrr 57000 Re: c 

• Kıırknmış Dam & HEPP 180 652 U/C 
Xl. Garı.tn Project 90 31S 60000 

IV. Suruç-'V aylak .Project 146500 ' Guıan Dam ıl HEPP 90 llS Rec 
• Yayfak Plain. Jrr 18J22 U/C ' Oarı.arı lrription 60000 Rec. 
• Suruç Plain lrr. 128128 Rec. 

XII. llısu Projecl 1200 3833 
V. Adıyaman-Kahta Projccı 195 509 77824 • lhsu Dam&. IIEPP 1200 3833 lmp 
• Çıımgo.zi Dam & lrr. 6536 U/C 
• GOmıknn Dam &. lrr. 7762 Mill XIII. Clıre Project 240 1208 121000 
• Koçali Dam & HEPP 40 120 2 1605 M/P • Cııre Dam &. 1 JI!I'P 240 1208 lmp. 
' Sınmtaş Dam & HEPP 28 87 M/P • Nusaybın.Cızre lrr 89000 Rec. 
• Fatopıışa HEPP 22 47 M/P • Sılopı Plaın lrr. 32000 Rcc. 
• Boyukç.ay Dam,HEPP&lıı . 30 &4 12322 M/P 
• Kahta Dam & HEPP 7S 171 MIP 
• Pumpcd lrr. from 
Atattırl.:: Reservoır 29599 MIP+U/C ll'iDIVIDUAL PRO.JECT 26312 

VI. Adıyaman-Gök.su 7 43 71598 !Xvcacçıdi J>rojc:et 7500 OP 
• Çatıltcpe Dam lrr. M/P SıiVIII ı & 11 lrrıpııon 8790 OP 
• Erkenele 1 IEPP 7 43 MIP Nerd~ lm&•tıon 274{) OP 

VII. CazJııntep Projut 89000 
Çınar-Gok.\u Project 3582 OP 
Oarun·Ko1luk lrrıguuon 3700 OP 

• Hanea&a Dam & lrr. 7330 OP 
• Kayacık Dam & lrr. 13680 tl/C 
• Kcmlin Dam & 1rr 1969 MIP Noıc: lııdıvidual PfOJCCt an: not included ın &1IJid tOCil 
• Pumpcd lrr.from 
Birecık Reservoir S341 S MIP lqtad: OP- In opcmıon 

• Bellus-Nizip 1 rr. 11925 U/C UIC- Undc:ı C onstruction 

lNDIVIDUAL PROJECTS Dı'D- Dctailc:d Dcsi&n Compldcd 
MIP - Master Plan 

OP 14.4 
Ru - Rcconnaıssance 

42 60440 lmp -On lmplemcntat ion Proatam 
MIP 6353 

Nusaybin lrrigation 1500 OP 
ÇatÇaıHEPP 14.4 42 OP Souru; Clcne1IJ Dfrcc:ıoraıc: of 
Aleçalcal c Slllt Hydraulıc Works (DSI) 
Groundw~ lrr. ı5ooo OP 
Ceylanpınar 1 rr. 27000 OP 
Hacıhıdır Project 2080 OP 
Dumluea Project 1860 OP 
Suruç Oruundwater 7000 OP 
Bcsni Dam & lrr. 2820 M/P 
Ardıl Dam & lrr. 3535 M/P 
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Table 2. 

TOTAL POPULA TION 
URBANIRURAL POPULATION 
FERTILIT\' RA TE 
POPULA TION GROWTH RA TE 
MALE LITERACY 
FEMALE LITERACY (%) 
NO. HOSPITALS 
NO. DOCSTORS 
NO. PERSONSIDOC 
INFANTMORTALITY 
RURAL ELECfRICITY (%) 
RURAL WATER SUPPLY (%) 
COTTON PRODUCTION 

REFERENCE 

- The Southeastern Anatolia Project (GAP) 
Master Plan Study, SPO (1990) Nippon Koei 
Co. Ltd., Yüksel Proje A.Ş. Joint Venture 

- Sustainable Development and the 
Southeastern Anatolia Project Seminar 
Report, GAP RDA and UNDP, 1995 

- Social Trends and Attitudes Towards 
Transformatian in GAP Region, GAP RDA, 
June 1993 

- Investigation of Status of women in GAP 
Project Area and Integration of Women into 
Development Process, GAP RDA, 
November 1993 

- GAP-UNDP Sustainable Development 
Program, 1997 

- Assistance For Urban-Rural Integration and 
Community programmes in Halfeti-Şanlıurfa, 

Project scope and first year progress report, 
December 1998, 

29 

1985 

4.3 mil 
SO% 

4.02 
2 9 %/yr 
72% 
38% 

45 
1182 
3631 

111 / l 000 
67% 
36% 
62,000 t 

1995 
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ABSTRACT 

Japanese nver engineering and the 

administration are now entering a turning point. 

The present situation is introduced prescnting 

several difficult points. An extraordinary story in 

the river management is explained historically 

since the e nd of the 19th century. 

Based on the historical considerations and the 

understand ing of the present problems, the future 

direction of the ri ver projects is proposed toward 

a sound hydrological cycle. 

Finally, a conflict on the Nagara Estuary 

Barrage is introduced asa typical conflict study. 

The conflict is arisen between the rivcr 

administration and the environmental group, 

whether the project is necessary or not, and which 

is important, the environmental influence or flood 
control ete. 

1. PRESENT SITUATION OF RIVER AND 

WATER MANAGEMENT 

Japanese river engineering and the 

administration are now entering a turning point 
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toward environn1ental policy. Ncvertheless, flood 

control works are always ımportant as the 

Japane e Archıpclago is locatcd in Asian 

Monsoon Region where it has been su ffering from 

frequent floods owing to severe storm-rainfall. 

The iınportant point is how to harmonize flood 

control and \Vater resources development 

engineering wi th a new ri ver policy emphasizing 

environmental issucs. 

One of the nıost im portant problcıns relating 
to water management is the integration of several 
kinds of wa ter administrntions. AJthough the 
water in rivcrs in managed by ri ver 

administration undcr the River Law, once 
withdrawn from the ri ver channcl, wa ter is 
managed diffcrently under diffcrcnt lnws. Then, 
so many issues relating to water managcıncnt are 
managed by diffcrcnt adıninıstrators, such as 
flood control, hydro-electric development, 
agricultural and industrial water use, water 
supply to citics and towns, water quaJity, scwage 
and drainage, sediment control such as erosion 
control works for mountaınside and torrential 
coursc, forest conscrvation, prevention from 
coastal crosion, maintenance of eco-system in 
rivers and lakes, and river Iandscape, ete. 

Consequently, so many undesicable problems 
occurred recently in several fields, for exarnple, 
the prcvention of ground subsidence due to 
overpumping of ground water, flexible and 
efficient applications of water rights, and the 
protection of the quality of river water and 
ground water, ete. cannot be addrcssed by 
individuallaws or administrators alone. Present 
problems to be solved now are as follows : 



1) Increasing damage potential of floods and 

sediment against disasters 

Active flood control projects and the other 

measures againist disasters have decreased the 

number of the flood victims over the years, but 

the level of safety remains low. In the 10 years 

from 1986 to 1995, about 90 percent of all 

municipalities in Japan have suffered a flood or 

sediment disaster. 

Urbanization and industrialization in Japan 

after the Second World War has taken place 

mainly on alluvial plains prone to river floods. 

Since the beginning of this century and in 

particular during the high-economical growth 

period around the 60s and 70s, urbanization has 

concentrated on coastal zones prone to storm­

surges. With the progress of urbanization and 

industrialization, the retention and detention 

functions of river basins and the wetla and along 

the rivers and coastal zones were gradually lost, 

w hile at the same time flood discharges in ri ver 

channels have increased, thereby increasing the 

risks of flood, high-tide damage, and also the 

destruction of the ecosystem. As hills and 

mountains have been developed, damage 

potential of sediment flows including debris 

flows, landslides, and steep slope failures has 

iı1ereased rapidly .. 

Increased safety from floods ete, has led to 

further concentration of city functions and 

housing on floodplains, resulting in higher 

damage potential. Economic damage due to 

floods remains. Damage potential of floods and 

sediment disasters are stili increasing. 
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As the economy and society of }apan rely on 
intensive urban and industrial activities, it is 
necessary to ıninimize the damages due to floods 
and debris flows that are beyond the control by 
facilities, especially in large cities and the 
surrow1ding areas. With the increase of an aging 
society, foreigners/ a~1d tourists the number of 

people particularly vulnerable to disaster is 
expected to grow. It is therefore necessary to take 

new measures against such a coming dangerous 

conditions. 

2) Increasing frequency of droughts 

The conventional approach by constructing 
dams and other structures in rivers, is expected to 
become increasingly difficult because of the 

scarcity of suitable dam sites, considerable cost 
and time required for relocation, the dedining 

economic efficiency of water resources 
development projects, and recently growing 
public concern for the natural environment. 

Precipitation has been on the decrease in 
recent years in Japan, causing frequent droughts. 
The drought of 1994 in Western }apan, had a far­
reaching and serious impact. An oil company 
went to buy water from Korea, Hong-Kong, and 
ev en Viet Nam at that time. 

As water use has increased, Japan's socialand 
economic activities have become increasingly 
vulnerable to water shortage. The establishment 
of lifestyles dependent on intensive use of water 
and the growing number of people who are 
vulnerable to water shortage have made cities 
particularly susceptible to drought. Major 
drought may have a serious impact on Japan's 
social and economic activities and people's lives. 



3) Deteriorating ri ver environment 

Rapidly changing socio-economic conditions 
have reduced water and greenery in ri ver basıns. 
lt is also an undeniable fact that past flood control 
and water development projects, which gave 
priority to early completion with economic 
efficiency, failed to give adequate consideration 
to the environment and U1e riparian landscape. 
These factors have given, to a number of 
environmen tal problems as follows. 

Decreasing biodiversity and shrinkıng 

habitat, d eteriorating water environment such as 
depletion of springs and decreases in usual 
stream flow, water pollution in rivers, channcls, 
and lakes. 

4) Relationships among communities, 
people along the rivers, the administration, and 
the river itself are becoming important 

Urbanization, modern river works are making 
people less and less aware of rivers. On the other 
hand, the conflicts betwccn adminıstrations and 
environmentalists are occurring on the new ri ver 
projects. It is expected to find a new method to 
obtain a consensus. It is one of the most im portant 
topics concerning the present river policy in 
which it is not so easy to work out a solution to 
the problem. 

2. HISTORICAL REVIEW IN RIVER 
MANAGEMENT SIN CE THE END OF 19TH 
CENTURY 

The old River Law was enacted in 1896 just 
one year after the end of the Sino-Japanese W ar. 
The Imperial Diet has begun in 1890, that meant 
the beginning of constitutional policy. Based on 
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the law, large cal e flood control projects began in 
several important rivers. As a result of severe 
flood damage in 1910, these projects enlarged to 
more than 20 rivers. Alrnost all the flood control 
proıects were completcd araund 1930 to ı 931. 

Asa rcsult of the rivers ımprovement works 
against floods, continuous embankments werc 
built in areas that could not bccn protected 
carlıcr. Hi ver ıvorks wcre designcd on the basis of 
the maxımum-recorded flood. 

Howcwcr, for several river c;uch as Tonc 
Ri ver, the largcst rivcr-basin area in ]apan, where 
flood exeecding the designed flood discharge 
succcssively occıı rrcd, the plan was rev i sed each 
time the design flood discharge was excceded. 

In order to meet the growing demand for 
power gencra tion, rnunicipal water supply, ete., 
the Rivcr W ;ı ter Control Scheme for flood control 
and water utilization, which focused on dams and 
wcirs, w as i ni tia tc d in 1937. 

The history of Japan after the Second World 
War is an cxtraordinary story of a country 
transcending cconomic poverty to become a 
world econoınic giant. A radical transformation 
has accomplished this development not only in 
the socio-cconomic but also in the water-related 
field s. 

Drastic change mark this era: increase in 
population, Gross National Product, water 
demand, flood damage after the Second World 
War, and the change in industrial structure from 
agriculture, forestry and fishery to industry and 
service. To co pe with these rapid changes, several 
measures have becn introduced. For example, 
multipurposc rcservoirs, hydrolelectric dams, 



saline barriers, and river irnprovement works 
have been constructed. 

The period over the half century after the W ar, 
may be divided in to four periods based on socio­
economic and related hydrological 
considerations: (a) the severe flood damage 
Period from 1945 to 1959; (b) the water shortage 
Period from 1960 to 1972; (c) Post-high 
economical growth Period from 1973 to 1989; (d) 
Environment and Amenity Period from 1990 to 
da te. 

Unfortunately, severe and frequent storm­
rainfalls were caused by extraordinary strong 
typhoons and the rainy season from June to JuJy. 
Especially, the Ise-Bay Typhoon in 1959, which is 
often compared with the 1953 storm-surge in the 
Netherlands, lashed mainly at the coast of Ise­
Bay, the Pacific side of Middle }apan_, killing more 
than 5100 inhabitants. 

Almost all of the important rivers in }apan 
have experienced breaking of a levee, victimizing 
more than 1000 people annualy. The river works 
focused on flood damage repair and flood control 
during this period from 1945 to 1959. The reasons 
why such a successive severe flood damages 
occurred at this period were first, record-breaking 
severe precipitation, and the change of river 
regime. Since the end of the last century, 
continuous levee systems have been built, 
especially in the middle and downstream reach of 
important rivers where they flow through large 
alluvial plains with floodways and cutoffs in 
several cases, in order to protect rice fields and 
urbanized areas. As a result of these works, the 
productivity of farmland has rapidly increased, 
and the extent of regularly-flooded areas has 
markedly diminished. On the other hand, flood 
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flows have become concentrated within the river 
channels between continuous levees on almost all 
rivers in the country, thereby intensifying peak 
discharges, raising the level of river stages, and 
increasing the velocity of flood waves. This 
implies that the flood regime is decisively 
influenced by human activities, including the 
flood control works thernselves and economic 
development in the river basins. This is why the 
increase in flood discharge for the same amount 
of storm-rainfall has become one of the most 
im portant reasons for the successive severe flood 
damages. Rapid changes in the factors affecting 
the condition of river basins are clearly visible in 
]apan, a country that achieved industrialization in 

a relatlvely short time. 

Though the Water Resources Development 
Acceleration Law was formulated in 1961, it was 
not developed in time to taekle Tokyo's water 
shortage in 1964, just before the Tokyo Olympic 
Games. A number of dams w ere constructed from 
1950 to 1970 to meet the increasing demands for 
municipal and industrial water supply and also 
for flood control and hydroelectric power. For 
example, the number of dams higher than 15 m, 
constructed from 1950 to 1978, is 304 for irrigation 
purposes, 222 for hydroelectric power, and 226 
for multiple purposes emphasizing flood control. 
As a result, there are now few major rivers 
without dams, and their appearance at upper 
river reaches have changed strikingly since the 
1950's. 

The oil erisis of 1973 deeply influenced not 
only the Japanese economy but also the water 
problem. The trend towards increasing water 
demand by the municipal and industrial sectors 
slowed down or stopped after the oil crisis. The 



co t of dnm construction have cscalated due to the 
paucity of suitable dam sıtes and the increase ın 
compensation costs, includıng the so-called 
"social cost'' accompanying inhabitants' removal. 
Then, water became a "precious" and 
irreplaceable resource. 

In 1964, the River Law was overhauled to 
meet the changing ri ver administra tion needs, 
which rcsulted from the socio-economic progress 
and adminıstrative reform. 

The Spccial Measures Law concerning 
Upstream Area Development was enacted in 1973 
to stimula tc the economy of dam-site areas which 
are gencrally less attractive to settlers as 
compared to urban areas further downstrcams. 
The law means that the social value of water 
developed in uppcrstream is recognizcd, n nd also 
it is necessary to find a solution to the conflicting 
interests bctween the upstrcam and the 
downstream, arising from the dam construction. 

Sin ce the latter half of 1970s, citizcns began to 
make new demandsfor recO\·ering amcnity and 
accessibility to the rivers. At that time, the main 
topics of interest in water·related scicnces and 
technologies such as hydrology, water resources 
planning and management, and the like have 
changed with the socio-economic requirements. 
The environmental topics rclatcd to water 
pollution, aesthetic design on the ri ver front, and 
ecological balance gradually becnme the 
irnportant issues on the nver projects. 

In 1980s, the cnvironmental problems 
occurred in so many fieldsin each rivcrs. In 1990, 
the River Bureau, Ministry of Construction 
(MOC) initiated a promotion to river restaration 
project. So-called natural diverse river 

34 

improvement methods were applied to use 
natural ma terials such as s to ne, rock, and 
vegetation instead of concrete lining at revetment 
work on levees, in order to maintain and conserve 
the eco-system and create sound river 
environmen ts. 

ln 1995, the River Council, MOC reported 
"How Ri ver Environment Must Be". Based on the 
report and others, the River Law was amended 
towards a new policy in 1997. 

3. AMENDMENT OFTHERIVER LAW IN 
1997 

One of the most im portant amendments is to 
add the environmental issue in Article 1, purpose 
of the River Law, as follows. 

"Article 1. The purpose of this La w is to 
contribute to J,ınd conservation and the 
development of the country, and thercby 
maint,lin public securlty and promotc public 
wclfarc, by ad ministering rivers comprehcnsively 
to prC\'Cnt occurrence of damage due to floods, 
high tides, ete, utilize rivers properly, maintain 
the normal functions of the rivcr water by 
maintaining and conscrving the fluvial 
cnvironment". 

"Maintaining and conserving the fluvial 
environmentn are newly added in "the purpose of 
the Ri ver La w". Before the amendment, the 
purpose of the Ri ver Law, that is, the purpose of 
rivcr works, were flood control and river water 
development and the utilization. There were no 
environmental items in the River Law before 
1997. 

The next important amendment is the 
addition to reflect the opinion of the people. 



"Article 16-2-3, When river adminlstrators 
intend to draft a river improvement plan, they 
shall consider opinions from persons with 
experience or an academic background when 
necessary." 

"Article 16-2-4, In connection with the 
previous paragraph, river administrators shall 
take necessary measures, such as public hearings 
ete, to reflect the opinion of the people concerned 
whenever necessary." 

"Article 16-2-5, When river administrations 
in ten d to establish a ri ver im provement plan, they 
shall consider opinions from concerned 
prefectural governors and mayors in advance as 
provided in the Govemment Ordinance" 

"Article 16-2-6, When ri ver adıninistrators 

establish a river improvement plan, they shall 
make a public notification to that effect without 
delay.'' 

Here, the river improvernent plan is a plan 
setting forth concrete measures to be taken in 
accordance with the fundarnental river 
management policy, which is authorized by the 
River Council, MOC. The river improvement plan 
must be included in matters related to the 
objective of the river improvement plan, and the 
execution of the plan, purpose, type, and location 
of the river works and a description of the 
functions of the river administration facilities to 
be provided as a result of the execution of the 
ri ver works. 

Here, the river improvement plan isa plan 
setting forth concrete measures to be taken in 

accordance with the fundamental river 
management policy. If the river improvement 
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plan involving high standard levees, the 
administrator must promptly provide notice to 
the governor of the prefecture concerned as 
provided for in the MOC Ordinance. 

The ri ver improvement plan shall set forth the 

following : 

1) Matters related to the objective of the river 

improvement plan; 

2) Matters related to the execution of the 

ri ver improvement plan; 

a) Purpose, type and location of the river 

works and a brief description of the functions of 

the river administration facilities to be provided 

as the result of execution of the ri ver works. 

b) Purpose, type and location of river 

rnaintenance 

The next amendrnent concerns speedy 
countermeasures in case of unusual drought. 

"Article 53, In case of an unusual drought, which 

makes it difficult to adequately use the river 

water for the permitted utilization purpose or 

w hen such a situation is expected, the persons 

who have obtained perınissions to use the water 

shall make efforts to consult with one another." 

By the amendment, it is expected more 

effident and speedy reaction in case of an unusual 
drought. 

Eighty-five percent of water use in Japan 
depends on river water, and the remaining 15 
percent on groundwater. In the event of low 

precipitation and a drouhgt severer than the 
design drought, therefore, it is necessary to 



conciliate between water uses in different areas 
and for different purposes. In }apan, just as like 
the other countries in Asian-Monsoon areas, old er 
water rights have traditionally been deemed 
superior to recent water rights. As water 
utilization associated with drinking water supply 
which is closely connected to everyday life has 
increased, giving priority to older water rights 
which consist primarily of irrigation water rights, 
over drinking water rights cannot necessarily be 
deemed rational. The River Law stipulates that in 
the event of a droght, which is usually not so 
urgent as a flood, the river users concemed first 
try voluntarily to adjust their water uses. 
Howewer, in view of the present conditions of 
river basins, where the expansion of water 
utilization is in progress and facilities for water 
resources development such as dam-reservoirs 
and headraces are becoming increasingly 
complex, the law seeks to make river 
administrators to be essentially involved in water 
use adjustment from the early stages of a drought 
by requiring river administrators to provide 
necessary information. 

"Unusual drought here refers to a drought 
that is more severe than a drought whose 
recurrence interval is used as a basis of water 
resources development planning and the 
granting of water rights. In Japan, a recurrence 
interval of drought of about 10 years is usually 
used as a basis of the planning. Bu recently the 
interval have a tendeney to being shorter owing 
to the abnormal climate. 

It is also meaningful that ''fluvial woods" 
(trees along levees or reservoirs in a long narrow 

strip for flood mitigation and/ or water 
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conservation purposes designed by the MOC 
Ordinance) are recognized as the river 

administration facility as a dam, weir, sluice, 

levee, revetment groundsill in Article 3. Here, the 

river administration facility has the function of 

increasing public benefi ts from the water of a 

n ver. 

Here, these trees must be planted on the 

following lands. 

(a) In the case of a strip of trees located along 

a levee, land within approximately 20 m from the 

top of the back slope of the Jevee: 

(b) In the case of a strip of trees along a 

reservoir, land within approximately 50 m from 

the water surface-land boundary at the highest 

level of ri ver water stored in the reservoir. 

To ad d this Article, it was indispensable and 

important to coordinate two administrative 

bodies, MOC and Forest Agency. 

By the amendment, the engineering method 

for flood control and waterutilization will appear 

more and more to cocxist with nature. 

Furthermore, by the amendment of 1997, the 

river administrator could make the whole or a 

part of the expenses for river maintenance such as 

the outbreak of water pollution. Also the 

measures for unlawful moving of pleasure boats 

become effective by the law. 

Thus, the amendment of the Ri ver La w in 

1997 focused not only on the environmental 

maHers, but also reflected how to cope with the 
recent socio-economic change. 



4. TOWARD ASOUND HYDRLOGICAL 

CYCLE WITHIN CATCHMENTS AREAS 

H ydrological Cycle Sub-committee 

(chairman, Yutaka TAKAHASI), River Council, 

Ministry of Construction, proposed a report to the 

Minister of Construction in July, 1998 titled 

"What the hydrological cycle should be within 

catchments areas11
• Here I will introduce the result 

of the report, adding my personal view. 

The hydrological cycle plays a vita1 role as a 

migratian route of various substances. 

Civilization of our times has been structured by 

artificially adding on to this primeval 

hydrological cycle system. 

A lack of coopetarion between administrators 

of rivers, lakes and marshes, agricultural 

waterways, sewerage systems, municipal water 

supplies, ete., led to an inability to take 

comprehensive and systernatic measures. This 

resulted in various side effects on the 

hydrological cycle. Furthermore, in the use of 

national land also, observing problems from an 

overall viewpoint considering the continuity of 

the hydrological system in administration of 

cities, forests, and rural communities was 
insufficient. 

Therefore, the framework has to be converted 

to and oriented towards overall development, 

conservation, and management of nationaltand 

from a standpoint which takes up all aspects of 

the continuing of the hydrological cycle. I will 

emphasize the im portance to assess the effects on 

the hydrological cycle by all development 

projects. 
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W e are now changing the framework toward 
a new flood control and water resources 
management system for directing a sound 
hydrological cycle as follows. 

Flood control system must be not only river 
improvement project but also floodplain 
management induding landuse reform. Water 
resources development and management must be 
not only river development as dams and weirs, 
but also water recycle, rainwater harvesting, 
water right's transition, and desalination. 

The sudden and immense change in the social 
structure in catchment areas has exerted all sorts 
of influences on the hydrological cycle of each 
catchment area. Within certain areas new kinds of 
menaces as the deseribed below have sprung up. 

a) Hydrological cycle change in forests and 
farınland 

J apan has developed formerly non-arable 
land during the 20th century. However, past 
water retention and retarding functions have 
dropped due to the development of farmland 
infrastructure in certain catchrnent areas. The 
ways in which agricultural water use has changed 
have had an ifluence on the hydrological cycle 
system. 

b) Change in the form of floods and increased 
flood damage potentia1 resulting from expansion 
of urban districts. 

Fl<;>od occurs shortly after rainfall in 
catchment areas which embrace urban districts 
due to the expansion of impervious areas caused 
by urbanization and the drop in water retention. 
The form of flood hydrograph has changed to one 
which increases peak discharge. Due to such 



circumstances, the new type of flood damage 
occurred first in the western part of Tokyo 
already in 1958. Then, flood control projects have 
become subject to review in new-urbanized areas. 
Flood fighting, maintaining alarm system, 
evacuation systems, ete. are becoming more 
urgent and difficult. 

In addition, underground spaces are being 
put to increased useina number of ways without 
adequate equipment against inundation. In 1999, 
two persons died at underground room on the 
occasion of severe storm-rainfall in Tokyo and 
Fukuoka respectively. Also due to widespread 
use of high-tech equipment susceptible to water 
damage, and the potential for flood damage has 
increased immensely. 

c) Increase in potential for infliction of 
damage from water shortage 

All sorts of damages were brought about in 
1994 in W es tern J apan, as it is alread y in trod uc ed. 

d) Drop in normal river discharge 

The expansion of impervious areas from 
urbaniza tion, and development of sewerage 
systems has decreased infiHration into the 
subsurface and has diverted the flow of water 
which used to flow into rivers. The channel type 
power genera tion systems makes the discharge 
which used to flow in to rivers bypass the m. 

These have caused ordinary river flow to 
decrease and again makes the flow in certain 
zones less than that in other due to bypassing. 
This has aggravated the river environment. 
Rivers are losing original river-like 
characteristics, not only the channels in big citics 
but also even the rivers in suburban areas. 
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e) Water shortagc for dısaster prcvention 
measures 

The Great Hanshin-Awaji Earthquake in 1995 
exposed new \'ulnerablc a pect of 
overpopulated urban communities. They were 
the occurrence of many fıres at the same time. W e 
have learned from thıs experience that the 
existence of water in rivcr:,, waterway, ponds 
nearly overpopulated cıties has a great influence 
on cxtınguishing fires at an early stagc, 
preventing their spread, and securing water for 
domcstic use. De5pıte this however, rivers, 
watcrways, ete. are frcquently reelaimed or 
converted to flow through conduits. 

f) Water quality pollution 

Recently water quality of cvcn underground 
water which was bclicvcd to be good was found 
to be widcly contaminatcd by chcmical 
substanccs such as trichloroethylcnc ncar hihg­
technological factorıcs and laundrics. Once 
contamınation takes place, improving water 
quality is difficult. Underground water 
contamination by nitratc nitragen and nitrite 
nitragen is also widely observed. 

g) Drop in groundwater levels and subsidence 

In the eastern part of Tokyo, and other cities 
where the problem of land subsidence was 
particularly acute, administrative controls have 
been placed on pumping up of underground 
water. However, in regions where control does 
not exist such as the n orthem prefectures of from 
Tokyo, land subsidence and other problems are 
occurring because of the pumping up of excessive 
amounts of underground water whenever a time 
of water shortage. 



h) Heat Isiand phenomena 

The increase in reelaimed land, the 
development of closed sewerage system conduits, 
and urban activities have caused the· so-called 
"Heat Island" phenomenon in which 
temperatures rise in cities. 

i) Change in the eecsystem 

Environmental changes taking place in the 
hydrological cycle system not only in the river 
course but also from catchment areas have all 

contributed to change in the ecosystem. 

j) Loss of water-related culture 

In ancient times, ]apan was called a land of 
"purple hills and crystal streams" and a culture 
which could never be detached from water was 
formed. However, as the change in the 
hydrological cycle has expanded the livelihood 
domain in which the natural hydrological cycle 
cannot be recognized, transmission and nurtıning 
of "water culture'' is doubtful and it is further 
feared that this could lead to the loss of Japan's 
identity. 

S. THE NAGARA RIVER ESTUARY 
BARRAGE PROJECT 

----~--

Severe conflict has arisen between the river 
administration and environments canceming the 
Nagara Ri ver Estuary Barrage Project in 1990 s. 

The barrage was completed in 1995 after the 
heated discussions in politics, journalism ete. The 
objectives of the barrage are flood control and 
water resources development. The barrage is 
located 5.4 km from the estuary near Nagoya City 
in central Japan. W ith a total length of 661 m., it 
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consists of 10 main gates and two types of 
fishways. The construction started in March 1988 
and was completed in 1995. 

The Nobi Plain, the largest plain lower than 
the sea water level in the southem part of Japan, 
has been suffering from so many floods from the 
Nagara Ri ver during its long history. The Ise Bay 
Typhoon that hit the region in 1959 left over 5.000 

people dead and the big flood in 1976 heavily 
damaged about 3.500 houses. It must be 
recognized that the degree of safety against floods 
in the area is stili not enough and more flood 
protection measure have to be implemented. 

The downstream area along the Nagara River 
ıs so densely populated that it is practically 
impossible to expand the river width, and then 
the dredging the river channel must be the 
optimum flood control measures to expand the 
cross-sectional area. Rising of levees is perilous 
because it would increase the flood damage 
potential in such low-lying areas. 

However, riverbed dredging will allow 
seawater to flow into the river channel. This will 
make the ri ver water saline and it will be difficult 
to take in fresh water for agriculture and industry 
from the existing intake facilities. Without any 
preventive measure, salinization of ground water 
and soil along the river cannot be avoided and 
agricultural activities will be serious1y damaged. 
To prevent intrusion of saline water, the Nagara 
Ri ver Estuary Barrage is required. The ga tes of the 
barrage will be kept closed during normal periods 
to block saline water, but they may be opened 
during flood time to allow the flood to flow safely 
into the sea. 



The administrators say as follows, a stable 
water supply is also required to assure the 
uninterrupted social and econoınic activities at an 
abnormal drought time, then the barrage is also 
the facility for water resources development. 

MOC, which is responsible for the project 
says, a comprehensive study on environmental 
impacts due to the barrage construction had been 
executed, prior to the planningstage of the project 
and also during the construction of the barrage in 
close consultation with the Environment Agency, 
regarding items such as the effects on 
anadromous fishes, the aquatic, terrestrial fauna 
and flora, and water quality. 

On the other hand, so many environmental 
bodies are strongly opposed to the construction of 
the Barrage for the following reasons, as reported 
by the Fish Protection Assodation in Japan, to The 
London Times on May 22,1992. 

1) The water resources development for the 
areas is not necessary, because the existing 
water supply is quite sufficient. The plan is 
based on the socio-econoınic condition in 1968 
during the high economical growth era. 
Though the economical state has changed 
remarkably, the Ministry does not change the 
plan once decided. 

2) The MOC stresses the importance of the 
Barrage in flood prevention, but the barrage 
would exacerbate damage once severe 
flooding will occur. 

3) The quality of water in the upper area of the 
Barrage would be extremely w orse d ue to 
stagnation. The natural influx of s e a water 
in to the estuary has had a purifying effect on 
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the river water. This would cease with the 
damıning of the estuary. 

4) The MOC daims that the Estuary Barrage 

would prevent salt-water cantamina tion of 
agricultural fields. Although low-lying fields 
were damaged in this way on one occasion in 

the past, advances in irrigation make a 
recurrence of salt-water damage most likely. 

S) The MOC plans to construct special fishways 

to assist the Satsukimasu Salmon in travelling 
from the sea into the Barrage. Howewer, even 
if the fish could successfully negotiate the 
fishways, it is cxtremely doubtful whether 
they would survive the long trek through the 

heavily stagnated 25 km barrage-reservoir to 
the river beyond. Once in the dver itself, the 

Satsukimasu Salmon and many other species 
of fish would find survival in the poor quality 

water almost impossible. 

The Freshwater Fish Protection Assodation 
emphasizes to save Satsukimasu Salmon, 

indigenous to Japan, ınigration between the sea to 
the south of the Japanese archipelago and the 
Nagara River on }apan' s westcoast. They say, this 
of salmon is in damage of extinction by the 
Barrage. 

Among the supporters to save the Nagara 
River are the Ecological Society of }apan, the 
Ichthyological Society of }apan, the Japanese 
Society of Limnology, the World Wildlife Fund of 
}apan, the Nature Conservation Society of }apan, 
and the Wild Birds Society of }apan ete. 

Almost all forms of journalism, inciueling 
influential newspapers, TV broadcastings and 



various rnagazines supported the environrnental 
group' s insistence. They asked the MOC to stop 
the construction at least oncc until more detailed 
survey on the impact on several environmental 
iteıns by the barrage was completed. But MOC 
continued and completed the Barrage in 1955, 
with the support of every assembly of cities and 
towns in the Nagara Ri ver Basin. 

After the completion of the Barrage, the 
discussion is stili continuing on the survey on the 
environrnental impact. Both the environmental 
groups and the engineers of the MOC are taking 
on the same tab le and exehanging the data. I hope 
the relation between the MOC and the 
environmental group will lead to a consensus 
toward better river improvement works 
harmonizing with the eco-system. The way to 
assess to the cansensus is not so easy, but af ter the 
severe dispute the situation is becoming better 
little by little, I believe. 

As the lesson on the conflict of Nagara Ri ver 
Estuary Barrage, Aqua Restcration Research 
Center (ARRC) by the MOC was opened on the 
Kisa Ri ver arca in Novernber 1998. The objective 
of the ARRC is to analyze the basic phenornena 
such as the relation between the change of the 
discharge and the biological habitat, to establish 
and disseminate the method for natural 
environmental conservation and restoration. The 
research facility consists of three experimental 
rivers, each 800 m-long straight channel with 
revetınent and two biotope channels. 
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Tab le ı. History of river management 

1986 First River Law was enacted 

1910 A large scale flood control works startedat 
. 

many rıvers 

1923 Kan to Great Earthquake 

1930 Almost all flood control work 
accomplished 

1945 The end of Second World W ar 

From 1945 to 1959, Big Flood Damage Period 
owing to severe storm-rainfall in almost every 
year. 

1959 Ise-Bay Typhoon. The largest flood and 
storm-surge damage in the 20ıh century 

From 1960 to 1972, Water Shortage Period owing 
to rapid increase in water demand by 
urbanization and industrializa tion 

1961 Water Resources Development 
Acceleration Law was formulated 

1964 A severe water shortage in Tokyo 

(c) New River Law was enacted 

From 1973 to 1989, Post-high economical growth 
Period 

1973 The Special Measures La w concerning 
Upstream Area Development was enacted 

1977 New policies for comprehensive Flood 
control measures in urbanized ri ver basins 

From 1990 to date, Environment and Arnenity 
Period 

1991 Promotion to river restaration project. The 
beginning of Natural Di verse 
Improvernent Method. 

1994 Estuary barrage at Nagara ri ver 
accomplished after the severe opposition 
mavement and the heat discussion 

1995 The Ri ver Council' s report "Ho w Ri ver 
Environment Must Be" 

1997 Amendment of River Law 
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THE HISTORY, PLANNING AND DEVELOPMENT OF THE 
YANGTZE THREE GORGES DAM PROJECT 

Fang Ziyun, CHINA 

ABSTRACT 

The history of investigation of the Project 

could be subdivided in to three main stages which 

covered altogether about 80 years. For each stage 

the main purpose of the Project was quite 

different. Now its multi-purpose are flood 

control, power generation, navigation, ete. With 
flood control as i ts main one. 

The superior topographical and geological 
conditions of the dam site make it possible to 
provide a wide ran ge for com parati ve selection of 
NPL, since the 1950s, 128-260m (above Sea Level) 

have been studied. Through successive 

justification and cornprehensive planning nine 

aspects (Flood control, power generation, 

navigation, sedimentation problem, Ecology and 
Environrnent, Inundation and Resettlement, 

Arrangement of the upper cascades, Dealing of 
military attack and Economic analysis) have been 

considered in detail one by one and as a result 

NPL of 175 m with an initial operating levell56 m 
was finally selected and approved. 

The schedule of development for the Project is 

17 years, namely: 

1. Preparation period and 1sı Phase 
construction 5 years (1993-1997). 
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Completing the river diversion channel, 
temporary shiplock and enclosure of the main 

channel of the Yangtze. 

2. The 2nd phase construction 6 years (1998-
2003). 

The first two turbine generator sets start 
yielding of electricity, 3r.ı s ta ge diversion. 

3. The 3'd phase construction 6 years (2004-

2009). 

26 Sets of turbines and generaters into 
opera tion. 

1. HISTORY OF THE PROJECT 

The history of investigation of the Project 
could be subdivided into three main stages which 
covered altogether about 80 years. For each stage 
the main purpose of the Project was quite 
different. 

1.1 In 1919, Dr. Sun Yat-sen first proposed 
"Store water with gates to enable shipes to 
navigate and to exploit the water resource (for 
power generation)". 

1.2 In 1944, US expert J.L. Savage was invited. 
Compiled a preliminary report, For power 
generatian also controlling floods and improving 
irrigation and navigation. 

1.3 Since 1949, the new government has paid 
great concem to the Project, with flood control as 
its main purpose. 



In 1992, The National People's Congress of 
China adopted the Resolution on the 
(onstruction of the Yangtıe River Three Gorges 

Project. 

In 1994, Premier Li Peng announced the 
official Commencement of (onstruction. 

2. WHY FLOOD CONTROL SHOULD BE THE 
MAIN PURPOSE OF THE PROJECT 

Now the rnulti-purpose of the Project are 
flood control, power generatian and navigation, 
but i ts main goal is flood control. 

Because the flood level is higher than the 
elevation of the plain and the cities along the ri ver 
in the middle and lower reaches from several 
meters to more than ten rneters. The highest levee 
in Jingjiang reach is more than 16 m in height. The 
floods of 1931 and 1935 caused more than 140 
thousand people to die. 

3. MAIN BENEFITS OF THE PROJECT 

Flood control---from protecting against the 
present lO-year flood raising to 100-year flood, for 
1000 year flood or the max. Flood of 1870 using 
diversion projects, the Jingjiang area could be 
protected against catastrophic disaster. 

Power generation--Annual energy output of 
84.7 billion kW-h, installed capacity of 18.200 
MW. 

Navigation----{1) Creating 660 km deep 
navigable channel in the reservoir, total of 10.000 
ton fleets ( with 3 cargoes) can reach Chongqing 
six months per year; 

(2) lncreasing annual one-way navigable 
capacity from present 10 millions tons to 50 
millions tons; 
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(3) Decreasing navigable cost 35 % to 37 % 

(4) Below the dam increasıng flow discharge 

rnore than 3.000 c.m/ s. during low water period. 

4. SOME TECHNICAL PROBLEMS 

4.1 Planning of the Project 

4.1.1 Normal pool level ofTGP studied 

• Its sclection is not only directly correlated 

with the magnitudc and benefits of the 

proıect, bu also rcstricted by the difficulties of 

resettiement and ~cdimcntation, ete. 

lt dcpends also on the various seeters of the 

national cconomy (such as flood control and 

navigation) and districts above and bel o w the 

dam. 

• The superior topographical and geological 

condition~ of the dam site at Sandouping 

make it possiblc to provide a wide range for 

comparative selection of NPL, si nce the 1950s, 

128 m-260 m have studied. 

• Due to the difficulties of handing reservoir 

inundation, plans above 200 m were ruled out 

early, until the beginning of 1980s the plans 

studied tended to be 190-200 m, and at the 

beginning of 1980s, 150 m plan was once 

much favoured and even its feasibility study 

report was approved by the State Council. 

• Because 150 m plan is too low to fulfill the 

requirements of the project, the State Council 

decided to re-examine the justification of the 

TGP design, starting from 1986. 



Table for conıprehensive consideration in project planning 

Problem considered Plan preferred (m) 
. 

150 160 170 175 180 Remarks 
Flood control • • 
Power generatian • • • 
Navigation • • • 
Sediınentation problem • 
Ecology and BeJ o w 
environmenl • 
lnundation and Bel o w 
resettiement • 
Arrangement of the • 
up per cascad es 
Dealing of military Bel o w 
atta ek • 
Bconoınic analysi s • 

Operation plan of project 

Fig. Operation Chart for Three Gorges reservoir 

m 

NPL ı 75 m 

ı 70 

ı 50 

ı 30 

Jan cc 
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• A plan of 175 m, with an initial operating level 
156 m, was finally selected and approved. 

4.1.2 Selection of the installed capacity of 
turbines and generators 

The characteristics of the Three Gorges Power 
station : 

ı. Its location is suitable asa giant componcnt 
for forming the national electric net. Its re ervoir 
has a certain extent of regulation ability for 
discharge and following the successive 
construction of upper cascades the regulated 
discharge will be increased continuously in the 
dry period. 

Thus the installed capacity of turbincs and 
generaters could be properly arrangcd grcater. 

2. The regulated ability for elcctric pea k of the 
Three Gorges Power station ıs limited, becau5e 
the regula ting pool of Gezhouba rescrvoir is not 
so big, meanwhile it should satisfy the 
requirement of minimum discharge for 
navigation in the lower reaches. According to 
cakulation the water level at Yichang will be 
!owered 1.7 m due to scouring of river bed below 
Gezhouba dam site caused by the opera tıon of 
TGP. For rehabilitation of the water level below 
Gezhouba dam site as before (39 m) the minimum 
discharge at Yichang should keep 5300 m1 /s. To 
satisfy this requirement if the ınstalled capacity 
exceeds 18200 MW, its function cannot be 
developed at present. 

3. Using 700 MW as one set capacity, 24, 26, 
28, 30, 32 sets plants have been investigated. 26 
sets plan is prepared to care of the succcssive 
construction of reservoir in the upper reaches. 

4.2 Layout of the project 

The project is composcd of a dam, two power 
plants and the navigatıon facılıtie5. 

From the left to the right bank of the ri ver the 
proıect inci u des the following component!:ı 2 lines 
of 5 steps shiplocks, a vertical shiplift, a 
temporary navigation lock during construction 
stage, the power plant embracing 14 units of 
turbine-genera tor set on the left bank, the dam 
spillway and the power plant having 12 units of 
turbine-genera tor set on the nght bank. 

4.3 The schedule of construction area 15.28 sq. 
km. 

(1) Peeparation period and 1 1 phase 
construction 5 years ( 1993-1997) Completing the 

· river diversion channcl, temporary shiplock and 
enclosurc of the main channel of the Yangtze. 
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(2) The 2uJ phase construction 6 years (1998-
2003) 

The first two turbine gcnerator units start 
yielding of elcctricity, 3' ı stage di version. 

(3) The 3nı phase constructıon 6 years (2004-
2009) 

26 sets of turbincs and generaters into 
opera tion. 

4.4 Staged diversions, endosure of the main 
channel and navigation during construction 
period. 

At Zhongbao island (90·160 m wide, 500 m 
long, top elevation 70-80 m) the river splits into 
two channels, the left hand main channel 700-900 
m wide is open to navigation all the year round, 
while the right hand channel300 m wide is dry 



during low water period. Wide valley and the 
river channel is suitable for a staged flow 
diversion. 3 diversion stages are used. 

(1) Right hand bank enclosed first, with the 
natural branch widened for an open diversion 
channel (360 m wide and 340 m long with max. 
Water depth 25 m), facilitating flood diversion at 
stage II and navigation for ri ver discharge below 
20.000 c.m/s for nine months (medium and law 
water period) every year. 

(2) In the second stage of di version, for higher 
flood discharge, the temporary shiplock (24 m 

w ide, 240 m long) situated on the left side is used. 

(3) In The third stage of diversion, the 
diversion channel would be enclosed, ships sail 
through 2lines of 5 steps shiplocks. 

(4) Standard : 

A 1 in 100 flood event as the standard for ri ver 
diversion. It equates to a m ean daily discharge of 
83.700 c.m./ s, the world' s largest di version 
desing flood. 

5. ENVIRONMENT AL AND SOCIAL ASPECT 

The Three Gorges Project is not only a water 
conservancy project, bu t also an ecological 
project. 

5.1 Main benefidal effects are: 

(1) Reducing damages and people's fear 
caused by disastrous floods. Mitigating or 
preventing the deterioration of ecosytem and 
environment by flood diversion. 

(2) Extension of livespan of Dongting Lake 
due to less depasition of sediments. 
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(3) Helping to control and treat snaii fever 
(oncomelania), improving public health. 

(4) Providing huge quantity of clear energy, 
without air pollution. 

(5) Improving effectively the navigation 
condition in the reservoir area (from Yichang city 
to Chongqing city) and the reaches below the 
dam. 

(6) Improving the local climate, enhancing the 
water supply and water quantity below the dam 
during dry season, resisting the salt water 
intrusian in river month region, increasing water 
area for aquaculture in the reservoir. 

5.2 Main adverse effects on environment and 
their mitigation measures (1) On landscape and 
culturel heritage-no significant impact. The 
mountains of Qutang Gorges are more than 1.000 
m above sea level. The landrnark peak of Kuimen 
stands at 350 m high, where reservoir water level 
rises only 40 m. 

Baiheliang low water record tablets near 
Puling city will be protected and plan to be 
exhibited by under water structures as an 
alternative. Zhangfei (historic hero) Temple 
relocated, ete. 

(2) On rare species 

Chinese sturgeon---its species have spawned 
naturally in the area below the dam. Artificially 
in d uced breeding of fry has also been successful. 

Chinese dolphin----sometimes also called 
"Panda on the water", lives below the dam. At 
present its population has dropped down to 100 
individuals, if no active measures, it may become 
extinct in 25 years. By changes in sluicing flows 



and consequuent channel erosion may have a 
little bit effects of their habitat. 

Protected by strict management and by 
establishing nature preserves. 

Siberian c ran es will not be affected. 

(3) On water quality in the reservoir reach 

The total wastewater discharged into the 
reservoir reach amow1ts to more than 1 billion ton 
annually. Now the water quality of Yangtze, 
however, remains good in general due to huge 
quantity of stream flow, except for pollution beJ ts 

along the banks near cities. After impow1dment 
the slower flow velocity and higher water level 
causing by the TGP will aggravate shoreline 
pollution. Therefore, it would be necessary to 
strictly control the discharge of waste water from 
surraunding factories, rnines, towns and cities, 
and to be mitigated further by better wastcwater 
treatment measures. 

As to water tempature, the most unfavorablc 
result obtained from different methods of 
prediction is that the thermal stratification of the 
reservoir water body would begin araund April 
and end in May. It would take 20 more daysfor 
the temperature of downstream water to rise to 
the spawning temperature of 18 oc. 

(4} Inundation and Resettiement 

According to the 1992's survey, the TGP 
reservoir will inundate 27.82 thousand ha of 
farmland (and orchard) and 844.1 thousand of 
residen ts living in the inundated area. Taking in to 
consideration of population growth and secondly 
relocation during the construction period, the 
total population resettled would be over 1 
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million. Improper arrangement of such a large 
number of resettiement would cause serious 
problems of environment and ecological system. 
in order to avoid or mitigate the ad verse impacts 
as far as possible, a preferential policy and 
practical resettiement plan have been carefully 
formulated aftcr long tcnn research. 

The governmcnt of Chına dcfines that the 
development-oriented resettiement policy should 
be adoptcd for TGP. 

The favorablc conditions for resettiement 
ineJude that the relocatees are living along the 
rescrvoir sh o res of 2.000 km long and that 58 % of 
them Jıve in townshıp. The 364 thousand of rural 
population is most difficult to be resettled 
because they will lose mcans of living duc to 
inundation of farmland, which needs to be 
carefully arrangcd. 

The remote scnsing intcrpretation and field 
vcrification : indicate that about 45.000 ha of 
unused land existing in resettiement area can be 
developcd. The resettiement programme 
arrangcs that about 60% of rural population will 
continue for agricultural production and other 
40% necd to crcate new job opportunity in 
industries and third estatcs. Considering the 
characteristics of spare !and resource, it is 
suggested that citrus, tea trees and other cash 
plants be suitable to grow. So there are about 120 
to 150 thousand tons of grain shortage for this 

area each year which should be allotted from 
other regions by the goverment. 

During the construction period, the 
Govemment invests in the region quite heavily 
and gives them preferential policy. Besides, after 
completion of TGP, a portion of profits from 



power generatian will be allocated as 
development funds. for the region to promote 
local economy. 

In order to protect the environment, the 
industries and third estates newly established 
should be carefully selected. Only those of no or 
less pollution would be allowed to be built in the 
region. 

5.3 Conclusions 

The project would benefit not only the local 
economy but also have a fa vorable effect on the 
environment. It would be the vital project for 
relieving the life damages from floods and 

The Indexes of the TGP Main Features 

it em 

1. Reservoir 
Normal poollevel (NPL) 
Flood controlleveel 
Dry season drawdown level 
Normal pool level (NPL) 
Flood level of 1000-year 
Total storage capacity (below NPL) 
Flood control storage (NPL) 
Active storage 
Refulated discharge during dry season 
Improvement of navigation channel 
2. Reservoir lnundations 
farmland 
Citrus land 
Population of the inundated area 
(the index of la te 1985) 
Planned population resettiement 
(by 2008) 

benefiting all the races of people in China. It 
would not give impact to the global environment, 
global water and global atmesphere and on the 
contrary for satisfaction of energy demand in 
China' s development. TGP' s clear energy supply 
would help to reduce the pollution of global 
environment by coal fired power plant. The 
benefidal effects of the project on environment 
would be mainly concentrated in the river's 
middle reaches, while its ad verse effect would be 
mainly concentrated in the revervoir area. 

The projeers negative consequences will not 
be so significant and can be avoided or miniınized 
if appropriate measure will be taken. 

indexes 
unit initial stage final stage 

m 156 175 
m 135 145 
m 140 155 
m 156 175 
m 170 175 

109m3 23.5 39.3 
109m3 11.1 22.15 
l09m3 8.9 16.50 
m3/s 5130 5860 
km 500-570 570-650 

hectares 23.793 
hectares 74.960 
person 725.500 

person 1.131.800 
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by B.G. Verghese 

Few large dams have aroused as much 

controversy or attracted as bittera ha te campaign 

as has the Sardar Sarovar Project (SSP) on the 

River N armada in Gujarat. The echoes of this 

have reverberated not only in India but 

throughout the world. It has been likcned in 

destructivenes to a nuclear weapon and has at 

other times been labelled an environmental 

disaster. Its impact on the tribal population that 

lives in some of the submergence areas has been 

termed genocidal while its projected benefits and 

economics have been dccried as fanciful if not 

downright dishonest. 

The World Bank "stepped back" from the 

Project in 1992, virtually terminating the$ 180 m 

balance of a $ 450 m loan it had earlier approved. 

This followed the report of an Independent 

Review Mission commissioned by the Presıdent 

of the World Bank. The Japanese Government 

followed suit, halting disbursement of promised 

assistance for the power component of the Project. 

These decisions were hailed by some but strongly 

eritkised by others, including the Indian 

Government and Project authorities, as mistaken 
and biassed. 

The Project nevertheless moved forward with 

Indian financing. The bulk of this was provided 

by the state of Gujarat through budgetary 

allocations and borrowings, inclusive of proceeds 

so 

from the sale of Narınada bonds. These have been 

oversubscribed by investors who perceive the SSP 

as essentially sound and absoslutely necessary. 

Tho::;e living in the and, drought prone areas of 

North Gujarat, Saurashtra and Kutch see ıt as 

their Jifeline. 

The Narmada is one of lndia's larger rivcrs 

with a total basin cırea of 97.410 sq km. Flowing 

within a sornewhat confined valley with an 

average ra infall of I 12 cms per ann um, it 

travcrses 1312 kms through Madhya Pradesh, 

Maharashtra and Gujarat in tribal-inhabited 

middle India to cmpty into the Arabian sea. 

Limited arablc land within the basin and the 

existence of large tracts of heavy vcrtisols (or 

black cotton so il as locally known) which becomc 

cı glucy mass with the application of water 

explaıns why the river was never harnessed for 

large scale irrigation down the centuries. Water 

dısputes among the riparian states and their 

rcorganisation with the absorption of nurnerous 

prıncely fiefdoms within new boundaries after 

Indcpcndence are among further reasons for the 

delayed start to water resource development. 

Narmada Tribunal Award 

Rıval provincial proposals proved 

irreconcilable, rcsulting in reference of the matter 

to a statutory inter-s ta te Narınada Waters Dispute 

Tribunal (NWDT) in 1969. The Tribunal's first 

task was to establish the hydrology of the ri ver, 

apportion inter se priorities between irrigation 

and power uses, and define the legitimate 

daimants to benefits. In view of the fact that 



actual flow data was only available for the 
relatively short period from 1948 onwards, resort 
was had to hindcasting on the basis of 
internationally accepted rainfall-to-runoff figures 
based on the Indian Meteorological Departmen~s 
carefully maintained records. This gave an 
average annual yield of 27.22 million acre feet 
(m af) of water at 75 per cent dependability, that is, 
in three out of every four. Taking account of 
certain additional flows below the terminal 
Sardar Sarovar dam site at Navagam in Gujarat, 
the quantum of utilisable water was estimated at 
28 maf. 

The Tribunal's fina! Award was announced in 
1979. The daims of Rajasthan, a non-basin desert 
state, to a share in Narınada waters were 
politically accepted on the gound that there are no 
alternative sources that the state can tap. The 
available waters were thereafter allocated in the 
ratio of 18.25 maf to Madhya Pradesh, 9 maf to 
Gujarat, 0.50 maf to Rajasthan and 0.25 maf to 
Maharashtra. Through a process of optiınisation, 
the sites and capacities/heights of four key dams 
on the main stern were determined at Indira 
Sagar, Omkareshwar and Maheshwar in Madhya 
Pradesh and Sardar Saravar in Gujarat. Hydro 
production was sought to be maximised on the 
basis of prefixed irrigation priorities, with 57 per 
cent of the power going to Madhya Pradesh, 27 
per cent to Maharashtra (since some of its 

proposed dam sites will be submerged under the 
waters of Sardar Sarovar) and 16 per cent to 
Gujarat. 

The height of the terminal Sardar Sarovar 
Dam (SSP) was fixed at 455 feet (138.68 metres), 
entailing submergence of 37.000 ha in a linear 
stretch of 214 kms and displacing a population of 

sı 

40.727 families from 245 wholly or partially 
affected villages, 19 in Gujarat, 33 in Maharashtra 
and 193 in Madhya Pradesh. Submegence at full 
reservoir level is expected to affect 11.279 ha of 
agricultural land, 13.542 ha of forest land and 
12.869 ha of riverine and waste land. 

The Tribunal worked out an elaborate and 
generous resettiement and rehabilitation (R&R) 
package for Project Affected Persons (PAPs), 
comprising both individual and community 
benefi ts. Alongside, it mandated a comprehensive 
series of measures to rnitigate or obviate a variety 
of environmental impacts. These included 
catchment area treatment, compensatory 
afforestation, dam safety and flood precuations, 
health, fishery and archaelogical concerns, floral 
and faunal protection, and eco-tourism. 

The Award further approved details of the 
large multipurpose lndira Sagar dam on the 
Nararnada sorne 400 kms upstream of the SSP 
together with two dams at Omkareshwar and 
Maheswar to store 11.2 maf of water in Madhya 
Pradesh, (9.9 rnaf in lndira Sagar alone) and 
regulate supplies to Sardar Sarovar. These four 
dams will constitute a single cascade with each 
reservoir backing up to the toe of the preceding 
dam. Together with 26 other major dams, 130 
medium dams and 3000 minor dams, the 
integrated Narınada Valley development 
programme is calculated to irrigate 2.75 m ha and 
generate 2600 MW in Madhya Praseh, with 
Sardar Sarovar irrigating an additional1.8 m ha in 

• Gujarat and 75.000 ha in southern Rajasthan and 
generating 1450 MW of power. A further major 
benefit envisaged is the provision of municipal, 
domestic and industrial water, all of them vital 
needs. 



The Tribunal set up a Narınada Control 

Authority to oversee the implementation of the 

en tire Narınada complex over a 45 year period up 
to 2025 after which it might be reviewed. The four 

partidpant states and the Central Goverrunent are 

represented on the NCA. 

Madhya Pradeshhassetupa Narınada Vallcy 
Development Authority for the implementation 

of its projects. Four major dams (one on the main 
stern and three on tributaries) have been 
completed and four others are in an advanced 
stage of construction within the state. Work on 

the main lndira Sagar dam is in progress w hile 
further construction of the Maheshwar project 

(400 MW) has been entrusted to a private 
entrepreneur. 

While controversy has enveloped some of the 
other dams, Indira Sagar and Maheshwar among 

them, the brunt of national and international 
criticism has fallen on Sardar Sarovar. 

Salient Features 

The SSP is a giant project. lts 458 km main 
canal, with an initial capacity of 40.000 cu5ecs and 

66.000 kms of distributaries, will irrigate 1.8 m ha 
in the ari d north of Gu~rat and another 75.000 ha 
in Rajasthan. This makes it the large t single 

irrigation project anywhere, entailing massive 
aquaducts and siphons and other complcx 
engineering works as it traverses nine subsidiary 

river basins. It must probably also rank among 
the foremost drinking water schemes anywhere, 

delivering 0.86 maf of water catering to over 30 
million people by 2011. 

The distribution and management of the 

drinking water programme will be a separate 
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major undertaking. The SSP canal system will 

ıtself, howewer, replenısh all village ponds en 

route, thus providing supplies for community use 

and livestock both directly as well as by 

recharging rural groundwater sources. The water 

supply project is to cover 8215 villages and 135 

towns at the rate of 70 and 1()()..140 litres per 

capita per day respectively. Many of these 
villages have no local water source at present; 

existing su pplies in a large number of places are 
affected by fluorides, nitrates and salinity which 

pose health hazards. With over-pumping, the 

water table is falling rapıdly. Water availability is 

limited and has to be supplemented with 

expcnsive ad hoc imports through road tankers. 

ln years of poor rainfall, which occur ina regular 

cycle, there is considerable distress migration 

evidenecd by the ınany deserted village that dot 

the barren countryside. 

Ah u ge fishcry will be created in the reservoir 

which will more than compensate for the loss in 

cstucUinc fisheries consequent on the steadily 

inercasing di version of water into the main ca nal 

over a twenty year period when the cornplete 

irrigation system will be fully operaticnaL The 

dam will provide flood protection to the lower 
Narmada. Heritage sites will be excavated and 

artefacts housed in museums or reloca ted on 

higher ground. Degraded forests are being 

afforested and compenstory afforestry 

undertaken elsewhere. Ten trees are being 

planted by the project authorities for every tree 

lost, inclusive of canal bank and road side 

plantations. Taken with the trees likely to be 

planted by farmers araund their fields and 

homesteads, the ratio is expected to approximate 
100:1. 



The burden on women of fetching water from 
distant sources is enormous and tells on their 
health, education and creativity. Girls and 
women spend a lifetime walking to fetch water, 
fuel and fodder. Sardar Sarovar offers deliverance 
from this eternal drudgery and will have a 
positive impact on health and hygiene with 
safeguards to control water borne disease. 

Five game and marine sanctuaries are being 
created in the SSP command for black buck, wild 
ass, rnigrant birds and the Great Inciian Bustard. 

South Gujarat enjoys adequate to good rainall 
which diminishes as one moves northward. 
North Gujarat, Saurashtra and Kutch are arid 
regions and water short. Water harvesting and 
conservation through watershed management 
and micro and mini storages is being encouraged 
and must be promoted. Likewise, reliance on 
sprinkler and drip irrigation, mulching and 
appropriate cropping patterns. With all that, 
howewer, the hydrological cycle prediates two 
lean years in every five with severe drought at 
least once every decade. The uncertainty, 
impoverishment and distress migratian this 
entails is endemic. Millions of hapless victims are 
compelled to seek temporary relief when disaster 
strikes and yearn for permanent insurance against 
the cyclic disruption of their lives. For them 
Sardar Saravar offers a lifeline. 

R&R Package 

Coming to the aid of the vast numbers living 
in this extended comman d does entail displacing 
people living in the ca tchrnent area above the 
dam. Displacement of long-settled farming 
populations is undoubtedly traumatic, especially 
if simple tribal people ensconced in traditional 
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habitats with their distinctive social and culturaJ 
networks, are among those affected. lt is therefore 
necessary to ensure that, following rehabilitation, 
they are better off at the en d of the day, or at least 

no w orse off than before. 

All through the 1950s, 1960s and even into the 
1970s there was limited awareness of 
environmental issues. Displacernent, seen as an 
inevitable concomitant of development, was 
regarded as a routine to be dealt with 
underexisting laws and regulations such as the 
land aquisition act which provided for cash 
compensation. But in the back of beyond and 
among people unaccustomed to a manetised 
economy these procedures led to paternalism and 
distress. Even if compensation was fairly 
assessed, the money would be soon squandered 
or siphoned away without proper or even any 
kind of rehabilitation. There was no dedicated 

ageney for R&R which was left to the project 
engineers as a supplementary charge. The system 
was unsatisfactory and it is true that the record 
was patchy and often poor. 

It was only after the World Environment 
Conference in Stockholm in 1972 that the social, 
economic and environmental irnpacts of large 
dams (or development projects more generally) 
came into focus. India has since then been on a 
learning curve, with steady improvements in the 
conceptualisation and implementation of R&R. 
Thus it was that the Narınada Water Disputes 
Tribunal in 1979 wetnt beyond current practice 
and earlier tribunal awards to incorporate more 
stringent and generous standards, borrowing 
from international experience. This process was 
further reinforced following the World Bank's 
entry as a donor and its lending conditionalities 



related to adlıerence to certain norms which were 
themselves constantly refined and upgraded. 

The Narınada Tribunal's R&R package was 
far in advance of anything conceived of earlier. It 
made land rather than money the basic unit of 
compensation, preseribed an elaborate 
implementing ageney in each of the three affected 
states, recognised the special needs and 
sensitivities of tribal communities, specified 
stringent environmental standars and required 
the establishment of a Narınada Control 
Authority to monitor all aspects of Narınada 
valley development, with particular reference to 
Sardar Sarovar, Improvements followed and 
continue to this day. 

The basic R&R package provides that any 
person losing more than 25 per cent of his land 
shall be trea ted as a Project Affected Person (P AP) 
and shall be entitled to a minimum of two 
hectares of irrigable land subject to any ceiling on 
land holdings applicable in the concerned state. 
Further, every co-parcener, ınajor, son, and 
agricultural labourer and encroacher within the 
submergence area shall also be en titled to a 
minimum of two ha each. Each of these 
beneficiary families shall be entitled to a SOO 
square metre homestead plot/ transport to move 
household effects and any building materials that 
might be salvaged from the original dwelling, and 
a transitional allowance. 

P APs from each village are being relocated in 
dusters so as to preserve existing social networks 
as far as possible. Further, civic amenities like a 
primary school, dispensary/ water points/ 
electricity, panchayat ghars, grain storages, 
chil dren' s playgrounds, places of worship, an 
approach road an so on are being provided on 
given scales per SOO popula tion. 
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Since the SSP primarHy benefits Gujarat 
whereas most of the subnergcnce is in Madhya 
Pradesh and Maharashtra/ Gujara is en joined to 
relocate all PAPs in its territory if they so desire. 
Those from Madhy Pradesh and Gujarat desirous 
of relocation in their home state are given that 
option, with all R&R costs being borne by Gujarat. 

Selection of la nd has been left to the P APs. 
Representa tives from affected villages are bussed 
around potential sites where sufficent lan d might 
be available. Having made their choice, Land 
Purchase Committees on which they are 
represented negotiate the sale price and oversee 
all other formalities. Hoınestead plots are marked 
out and devcloped and the PAPs are required to 
rclocate six n1onths before the due date of 
submergence. However, they are permitted to 
cultivate the new site while remaining in their 
villagcs of origin un til this ınovcment takcs place. 

Many P APs excrcise this clıoice and are provided 
temporary sheds with a regular plinth where they 
can li ve un til they rclocate and bu il d their 
perman en t home. 

A subsequent stipulation was made by the 
World Bank that canal·affected P APs should also 
be compensated. This too has been conceded, 
though compensation in such cases willlargely be 
in terms of money or other assistance as the 
productivity of their remaining lands will be 
considerably enhanced with irrigation. Why then 
is the SSP being so vociferously opposed? 

lssues in Cantention 

The opposition to the dam is manifold. It has 
been deseribed as environmentally unsound in 
terms of forest, bio-diversity, fishery and cultural 
loss, the likelihood of waterlogging and salinity, 



and its negative health impacts. Economic 
viability and dam safety have been questioned, 
the latter in relation to seismicity. The charge is 
that costs have been questioned, the latter in 
relation to seismicity. The charge is that costs 
have been minimised and benefits exaggerated, 
and the irrigation efficiency assumed is excessive. 
Approvals have been secured on the basis of 
incomplete and inadequate long term 
environmental impact studies. Doubts have been 
expressed with regard to irrigation supplies ever 
reaching the more distant drought prone and 
backward regions of North Gujarat, Saurashtra 
and Kutch on the ground that rich Central Gujarat 
farmers with political clout will divert a 
disproportionate share of water by growing 
sugarcaneand other water-intensive cash crops in 
disregard of the proposed cropping pattern. 
Likewise, industry will daim much of the 
remaining water as well as the available power. 

In consequence, little or no drinking water 
will reach the arid northern districts. In fact, it is 

alleged that this allaged benefit was introduced 
as an afterthought merely in order to facilitate 
project approval, which is proven by the fact that 
the SSP project allocations do not include any 
separate budget heading for the water supply 
programme. Moreover, a number of uninhabited 
villages are listed among the habitations to be 
served. In sum, the arguınent runs, the Project is 
biasscd against the smail and marginaJ farmer 
and the more backward region s of the state. More 
important, recent hydrological measureınents 
suggest that the annual runoff of the river is no 
more than 23 maf as against the 28 maf assumcd 
by the Tribunal. This being so, the inter-~tclte 

allocations need to be proportionately reduced, 
and if this is done Gujarat will not need such a 
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high Sardar Saravar dam. A lower height will 
rcduce submergence appreciably and this in turn 
will entail far less displacement and forest and 
farın loss in Madhya Pradesh. 

Despite U1e submergence it suffers, Madhya 
Pradesh gets no irrigatrion benefit from Sardar 
Sarovar though it does receive the lion' s share of 
hydro-electric generatian from the 1450 MW 
power installation. It has sought lowering of the 
dam height to 436 feet (as against the projected 
455 feet) as this will save 113 partialy af1ected 
villages and a population of some 40.000 persons 
from submergence without basically affecting 
whatever irrigation is planned in Gujarat. As 
against this, it is prepared to compensate Gu~rat 
for the loss of power consequent on a 19 feet 
lowering of the dam. Gujarat, Maharashtra and 
Rajasthan disagree and wish to hold Madhya 
Pradesh to the Tribunal's Award which only 
comes up for review in 2025. 

J udicial Appeal 

The issues of hydrology and the 
"impossibilitf1 of rehabilitation were taken to the 
Supreme Court of lndia by Madhya Pradesh in 
1994. Critics of Sardar Sarovar latched on to this 
under the banner of the Narınada Bachao 
Andolan (Save the Narmada) led by Ms Medha 
Patkar - a member of the World Bank-IUCN 
sponsored World Commission on Dams - who 
has be~n a staunch opponent of the project al most 
from the start. In 1995, the Court ordered a freeze 
on further construction of the dam, though not oıi' 
other project works. Although 80 per cent of the 
dam was complete, the construction, deseribed an 
irregular ''U" with the dam height being 80.3 m at 
i ts lowest point as against the sti pulated height of 
138.68 m (reservoir level 455 feet) and initial 



benefi ts of irrigation and power beginning to flow 
ata height of 110.64 m (363 feet). 

The height-rehabilitation issue is what is 
primarily to be addressed. The environmental 
and other objections are incorrect or grossly 
exaggerated. Gujarat pleaded its case for 
domestic and industrial water before the Tribunal 
which ma de an allocation of 1.06 maf under these 
heads, 0.86 maf of this specifically for drinking 
purposes. The SSP's main canal and distributaries 
will convey these supplies to designated offteke 
points within the command to connect with a 
separate network of pipelines or other 
vonveyance structures. The task of constructing 
and managing this latter enterprise is being 
entrusted to the Gujarat State Drinking Water 
lnfrastructure Corporation. That uninhabited 
villages have been included in the list of 
beneficiaries is explained by the fact that the 
severity and d uration of past droughts have Jed to 
a large number of villages being deserted for 
years on end. They will be reoccupied as soon as 
water is available. 

Irrigation has been planned on the basis of 
careful soil-irrigabilty classifications on the basis 
of which cropping patterns have been prescribed. 
Automated canal systems are to regulate water 
releases accordingly. The water table is to be 
monitored through a battery of observa tion wells 
which will regulate groundwater pumping and 
signal a corresponding reduction in ca nal releases 
so as to maintain the requisite water balancc. 
Wa~er users associations are to be established to 
encourage participatory water management and 
maintenance with volurnetric charging to ensure 
conseration, water use efficiency and cost­
effectiveness. All these systems have been 
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designed after considerable study and evaluation, 
with sprinkler and drip methods being 
designated for the more arid regions. Asa result, 
a 60 percent water use efficiency has been 
assumed. This is higher than current all-lndia 
averages but is consistent with the best results 
already observed in Gujarat even in less 
sophisticated systems. There is certainly a real 
challenge here. But to discard it as no more than 
wishful thinking is to foreclose innovation and 
progress. 

With further raising of the dam in abeyance 
under court orders, the Goverment of India and 
Supremc Court awaited the outcome of reviews 
and recommendations by expert committees and 
of inter-state negotiations. These proved 
infructuous w hile the burden on the project k e pt 
mounting with overheads and interest charges 
adding to the cost. 

Following a four year freeze on construction 
of the dam, Gujarat approached the Court with 
the plea that all the R&R due up to the existing 
height of 80.3 m had been completed by it and 
that land and other arrangeınents to cope with 
displacement up to a height of 90 m were in hand 
so that resettiement up to this contour level of 
submergence should be allowed. It appointed a 
former Chief Justice of the Gujarat High Court as 
a Grievance Redressal Authority (GRA) 
whereupon the Court required that this 
ınechanism be used to certiiy satisfactory 
completion of R&R or arrangements therefor up 
to this level. 

After hearing the concerned parties, the 
Supreme Court in February 1999 directed that 
Gujarat be permitted to raise the height of the 
dam to 90 m. At the end of the last working 
season on the eve of the 1999 monsoon, the dam 



had reached a height of approximately 88 m with 
appropriate certification from the GRA. Even 
while the matter is before the Court for further 
directions, the NBA and its associates, national 
and international, have launched yet another 
virulent campaign against the dam. 

Misplaced Criticism 

Given staged clearances on the basis of 
certification by the GRA, it should be possible to 
raise the dam to 110 m within the next 20 months 
and commence storage w ith the monsoon of 2001 
and begin delivering irrigation and power 
benefits. Once this happens, the whole picture is 
likely to undergo transformation. Perceptions will 
change with the "impossible" beginning to unfold 
in a stream of benefits that impacts on people's 
lives and well being. 

The opposition is of two kinds, political and 

emotional, tinged with an ideologkal 
romanticism. Madhya Pradesh fears that the 
burden of R&R on account of Sardar Sarovar 
could pose political problems as it has to find 
sufficient !and for resettiing displaced persons 
from its own Narmda Valley projects. Hence its 
interest in lowering of the height of the Sardar 
Sarova dam. Madhya Pradesh, located in the 
heart of lndia, cradles the headwaters of several 
rivers that flow into other states in every 
direction. Large water resource projects therefore 
tend to confort it with submergence and 
displacement, with most of the benefits going to 
lower riparians. This is so in the case of Sardar 
Sarovar, though the remaining Narınada Valley 
projects will be to its exclusive benefit. 

The very generous lan d policy adopted by the 
Narınada Tribunal in 1979 was postulated on 
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resettiement being perınitted on degraded forest 
land, some of which is bereft of tree cover. 
However, following deep concern over the 
consequences of years of deforestation, the 

Government of India passed a Forest 
Conservation Act that barred further diversion of 
an y forest la nd whatsoever. This directive 
rendered the Tribunal's land-for-land policy 
exceedingly onerous. The situa tion was not ma de 
any easier with incremental improvements in the 
resettiement package with the two hectare norm 
being extended to co-parceners, major sons, 
landless labourers and encroachers. This has 
ra ise d the land exchange ra tio as between 
catchment (displacement) and cornmand 
(resettlement) anywhere from 1:2 to 1:4 or more. 

In a situation of burgeoning population 
(which has tripledsince Indepence in 1947) where 
is all this land to come from? The current mean 

holding in rnuch of Gujarat is one hectare, while 
urbanisation and infrastructure development is 
adding to pressures on the land-man ratio all over 
the country. Land for land isa policy that should 
only be selectively applied. For the rest, other 
than grant of a homestead plot, the alternative lies 
in providing or assisting gainful employment 
through a process of education, training/skill 
forrnation, in(rastructure and other development 
or cash compensation. 

In Gujarat, a part of the country with an 
entrepreneurial tradition, landowners, have been 
willing to sell shrinking farm holdings in order to 
raise capital for investment in trade, industry or 
the service sector. This is why the SSP authoritites 
have been able to purchase land. But this will 
become more problematic over time and less 
practicable in other states. 



Suffident land is already in hand to cornplete 
the task of SSP resettiement in Gujarat and 
Maharashtra (where infactsome degraded forest 
land had ultimately to be released). The problem 
lies in Madhya Pradesh. But even here, out of the 
33.000 affected families in 193 submergence 
villages, almost 14.000 have indicated their 
willingness to settle in Gujarat; further, about 
18.000 families in as many as 163 of the 193 
affected villages face only partial submergence, 
losing only their houses but not their farmlands. 
They could be given homestead plots along 
higher cantours in the same villages, thus 
minimising disruption to their lives. Those losing 
farmlands could be assisted to buy new or 
additicnal land and permitted rights of 
drawdown cultivation to the extent feasible, or 
guaranteed off-farm employment. 

This is a viable solution or could at least 
reduce hard core problem to manageablc 
proportions. A proposal was examined by the 
NCA some years ago to build an embankmcnt 
joining pieces of higher ground to protect tailcnd 
villages from any backwater effect between the 
436 and 455 foot cantour level. This suggestion 
came up against certain technical and 
ınaintenance objections. Nevertheless, while it 
may be rejected as a single comprehcnsive 
solution, it merits reexamination as a partial 
solution for the protection of at least so me vıllages 
so as further to reduce the residual core of the 
R&R problem. 

The Tribal Factor 

The NBA and its friends would, however, 
urge that ttibal people in particalar should not be 
touched as their social ethos is fragile and will 
crurnble in the face of displacement as a result of 
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any development onslaught. This special 
pleading will not wash. Lack of development and 
consequent environmental degradation causes 
tribals from this very beit to migrate in droves, 
first seasonally and then permanently, in search 
of employment as they are unable to sustain 
themselves in their present circumstances for 
more than n ine or 10 months evenin a goodyear. 
For the rest, they have to forage for roots and fruit 
in the forest and catch what fish they can in the 
Narmada. This semi-hunter-gatherer status is 
romantkised and tends to be written about with a 
tinge of nostalgia. Keeping these simple people in 
enclaves would secm to deny them the option to 
modernise evcn at thcir own pace and to scek a 
bctter quality of life w hile preserving w hat is best 
in their own tradition. The harsher features of 
ınuch prcsent-day tribal life- poverty, illiteracy, 
ili health - is ignorcd. 

Thcrc is no evidcnce whatsocver that tribal 
lndia- and Iııdia has the largest tribal population 
in the world, some 85 million - does not want 
progress and change. Certainly, those displaced 
by any development programme must be 
rehabilitated with care and compassion. This is 
being done and should certainly be closely 
monitored in order to ensure proper 
irnplementation on the ground. Beyand this, one 
cannot ignore the fact that large numbers of 
tribals and marginalised people will benefit from 
Sardar Sarovar. 

Transforming Effect 

The human and economic cost-benefit ratio 
clearly favours the Sardar Sarovar project on 
every count. Given a few years, those displaced 
by the project will assuredly be far better off than 
they are toda y. Such evaluation studies as have 



been carried out thus far already point in this 
direction. Lags and points concern have also been 
pointed out and these are being sought to be 
corrected. In the end, the Project will transform 
Gujarat and will be a na ticnal asset bringing 
succour to millions who today have little hopc. 

Various alternatives keep being proposed. All 
these are variants of local water harvesting and 
watershed development. Such programmes are 
already being implemented and it is their sheer 
and proven insufficiency or limited application 
that compels search for mo re effective and lasting 
solutions. 

The multiplier effect of the SSP wiU be 
enormous. A iniand navigation component has 
been given prclimanry consideration. The 
backwaters from Sardar Sarovar to the tail of the 
lndia Sagar reservoir will in time become a step­
po nd which could be navigated with an 
appropriatc system of cargo transfer or locks built 
around the dams. 

The SSP will repay itself nationally many 
times over during the i ts 180-year worst-case life 
of the dam. This it would do even in terms of 
negative benefits alone- by averting or mitigating 
drought, flood and migration. The total costof the 
project at 1991-92 prices is estimated at Rs 131.800 
million (around $ 3.2 b) of which Rs 880.000 m 
(about $ 2 b) has been spent up to date. Costs 
always scem large. They can only be 
meaningfully evaluated when seen against 
benefi ts. The cost of not doing, seldom calculated, 
is far greater. 

Controversies over large versus small dams 
and groundwater versus surface irrigation are 
also based on misconceptions. Narınada Valley 
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development posits dams of all sizes and the 
conjuctive use of surface and groundwater and 
rainwater harvesting as an integrated whole. 

The hydrology issue has been raised. Every 
river has a hydrological cycle and it would seem 
that this for the Narınada is about 79 years. While, 
current readings of annual flows do indicate a 
slight dip in recent trends, this is not expected to 
be a permanent feature. However, even if this 
expectation is belied, a higher dam could store the 
bounty of good seasons and provide valuable 
carryover storage. Moreover, preliminary studies 
by the National Water Development Ageney 
regarding water transfers from surplus to deficit 
basins within some kind of national water grid, 
indicate surpluses in certain small west flowing 
rivers south of the Narınada which can be 
diverted north in staged phases. So augmentation 
of Narınada flowsis not to be entirely ruled out in 
the future. 

For a Better Tomorrow 

Meanwhile, it would make sense to permit the 
dam to rise up to 110 m in the first instance and 
secure an early flow of initial benefits and 
thereafter raise it to 436 feet. This could be done 
pari passu with commensurate R&R monitored at 
every five metre raising of the dam height. There 
could be a fuller evaluation of impacts and 
prospecets at 436 feet after which gates could be 
installed on the dam to raise the ultimate 
reservoir level to 455 feet as planned. 

India alıeady faces water shortages overspace 

and time on account of the skewed distribution 

and marked seasonality of the monsoon. This 

situation is likely to be accentuated with the 

passage of time and growing pressures of 

• 



population resulting in water stress. With some 

1580 to 1600 million people to sustain by 2050, 

and with the urban population increasing from 30 

per cent to SO per cent during the next half 

century, there is little alternative to storing and 

transfering a larger quantum of water during the 

ensuing decades. 

Two thirds of India's grain com es from a third 

of the available arable land which is irrigated. 

Gross irrigation, currently approaclting 90 m ha, 

can go up to an ultimate figure of 140 m ha. Be 

that as it may, grain production, which has just 

topped 200 m toımes will have to more than 

douple to around 450 m tonnes by 2050 to meet 

estimated requirements, including those of feed, 

seed and wastage after allowing for improved 

agricultural technologies. The bulk of the 

additional production will have to come from 
irrigated farming. 

The Independent Review Mission for Sardar 
Sarovar, appointed by the President of the World 
Bank, offered many useful insights. However, it 

did grave disservice to itself and to the 
International Bank for Reconstruction and 
Development by throwing a spanner into the 
development works through a combination of 
bias and arrogance. It addressed matters 
admittedly outside its terrns of reference whlle 
ignoring its real task, shut its ears to the project 
authorities and ground realities, turned lobbyist 
for causes dear to itself, and "stepped back" to 
declare Sardar Sarovar Mission Impossible. The 
Report has been critiqued elsewhere. ("W inning 
the Future", B.G. Verghese, Konark Publishers, 
Delhi, 1994). 
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There are others who insist that the day of the 

large dam is over because dams are being 

decommissioned in the United States. This is 

preaching virtue after the event. The US has long 

built all the dams it needs and has only 

decommissioned those that are overaged, 

uneconomic or have otherwise outlived their 

utiJity. The cxample is irrelevant and compares 

unlike . 

In any large and complex endcavour, there 

will be problems. These need to be ad dressed and 

overcome. Critics like the NBA have 

unfortunatcly failed to adopt a problem solving 

approach and have instead sought to find 

problems for every solution. If they too have 

adoptcd a Mission lmpossiblc stance it is because 

they are ideologically committed to a different 

pre-jndustriat small-is-beautiful, decentralised, 

leHhe-tribes-alone development path. This being 

so, the argument tends to be shrilly emotional 
rather than reasoned. 

At the end of the day, U1e people of Gujarat 

and of India must be provided the wherewithal 

for a better tomorrow, not in terms of ostentatious 

consumption for the few, but ensuring equity, 

social justice and greater opportunity for all. 

There must be due regard for human rights and 

sustainability as well. Not all projects necessarily 

qualify. The Sardar Sarovar Project is one that 
does. 

Centre for Policy Research, 

New Delhi. 

October 30, 1999. 
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RAPID APPRAISAL OF SOCIAL, ECONOMIC AND 
ENVIRONMENT AL IMPACTS OF THE AT ATURK DAM 

INTRODUCTION 

by 
Cecilia Tortajada 

The GAP Project area lies in Southeastern 
Turkey. It covers n ine provinces and 
approximately 10 % (5.2 million inhabitants 
according to the 1990 census) of the country's 
total population as well as its surface arca. 
According to the present plan, by the year 2005, 
the GAP Project is expected to produce 27 billion 
kilowatt-hour of hydrolelectric energy, and 
irriga te 1. 7 million ha of lan d, accounting for 
nearly one-fifth of the irrigable land of Turkey. 
This would be· accomplished through the 
construction of 22 dams, 19 hydropower plants 
with a total capacity of 7500 MW, and extensive 
irrigation and drainage networks. The project is 
expected to almost double the existing total area 
of artilidal lakes to 228.136 ha. The irrigated la nd 
would increase from 2.9 % to 22.8 % of the region, 
but concurrently rainfed agriculture would 
decrease from 34.3 %to 10.7 %. 

The Lower Euphrates Project currently 
consists of projects like the Atatürk Dam, 
Şanlıurfa Tunnels, and Şanlıurfa-Harran 

irrigation system. The Atatürk Dam, completed in 
1990, has a reservoir capacity of 48.7 billion m3

, 

and generates 8.9 billion kWh energy annually. 
Water reaches the Şanlıurfa-Harran plains 
through the Şanlıurfa Tunnels system, which 
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consısts of two parall el tunnels, each 26.4 km long 
and 7.62 m in dıameter. One of these two tunnels 
was completed in 1995, and by the end of 1997, 
irrigation was bcing practised in about 160.000 
ha. The Atatürk Dam has generated 29.2 billion 
kWh of energy between July 1992 and J un e 1996. 
The Şanlıurfa-Harran irrigation is the first to 
become operaticnal among the sev~ral irrigation 
projccts in the GAP Region. 

On the basis of the impressive progress made 
so far, it is anticipated that all these major 
structural changes in the region would contribute 
to significant social, economic and environmental 
changes, w hi ch are most likely to be 
overwhelmingly positive for its more than S 
million inhabitants. The integrated project 
includes not only the construction of various 
multi-purpose dams and irrigation systems but 
also simultaneous consideration of development, 
and the conscquent investments necessary, in all 
the major productive sectors such as agriculture, 
energy, transportation, telecomrnunications, 
health care, education, and urban and rural 
infrastructures. 

The construction of the main infrastructural 
project in the GAP area, the Atatürk Dam, has 
acted as the engine for economic growth and 
integrated regional developmentina historically 
underdeveloped area. While the construction of 
this dam and the associated hydraulic structures 
have clearly contributed significantly to improve 
the lifestyles of the people, they also have had 
some adverse direct and indirect, social and 



environmental impacts as well, e.g. resettiement 
of large number of people from the inundated 
area, loss of productive agricultural land, and 
environmental contamination. These 
developments, however are to be expected. No 
large-scale infrastructure development project is 
possible anywhere in the world which can only 
contribute to positive impacts. Some negative 
impacts would be unavoidable. Accordingly, 
projects must be selected where positive impacts 
significantly outweigh the negative ones. 

There is no question that the dam and the 
reservoir system have changed the way of living 
of the local people, employment opportunities 
and working conditions of the communities. 
Expanded economic activities have encouraged 
migratian from the rural to the urban areas. The 
serni-urban and urban areas of the region are now 
facing an inearning popula tion flux, with the 
attendant need for more and more housing, 
water, education, health services, and 
employment opportunities and efficient and 
reliable transportation systems. 

In order to objectively determine the extent 
and magnitude of the actual social, economic and 
environmental impacts of the Dam and the 
reservoir on the region some eight yearsafter the 
construction was completed, the GAP 
Administration and UNDP-Turkey decided to 
field a mission in October 1997 to carry out a 
rapid appraisal of the social, economic and 
environrnental impacts due to the construction of 
the Atatürk Dam. The duration of the mission 
was one month. 

During the studies carried out for the ctırrent 
GAP-UNDP mission, it was evident that the 
magnitude and extent of the social and economic 
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impacts generated by the Atatürk Dam and its 
reservoir have been overwhelmingly positive not 
only for the region but also for the country as a 
whole. The benefits that are now accruing to the 
country by the increased electricity generatian 
alone are very substantial. Equally, for the 
population living in the project area, and 
especially for the majority of people living near 
the reservoir, their lifestyles have improved very 
significantly. 

The one-month rapid assessment mission 
included extensive field work and discussions, 
both in Ankara and the project area, with the staff 
members from the GAP and from other different 
planning and implementing institutions. 
Extensive and intensive discussions were carried 
out with the staff members from the GAP, as well 
as other planning and implementing institutions, 
especiall y the General Directorate of State 
Hydraulic Works (DSİ), State Planning 
Organisation, General Directorate of Rural 
Affairs, and national and international 
institutions and people within and outside the 
goverment, including those directly affected by 
the dam. These project-affected people were 
selected at random. 

DSİ is the institution responsible for 
devetoping and managing water resources 
projectsin Turkey. It is also the executing ageney 
for land expropriation for water development 
projects. For resettiement purposes, a valuation 
commision establishes the compensations that 
have to be paid to the owners of the land affected 
by the construction of the projects. 051 is 
responsible for transferring the necessary funds 
to the Special Resettiement Fund, which then 
becomes the responsibility of the General 
Directorate of Rural Services, and the Minıstry of 



Agriculture. DSİ and the Ministry of Agriculture 
have signed the protocol governing the water 
products-related activities in reservoirs of the 
DSİ. Activities related to conservation and aquatic 
products existing in the reservoirs are carried out 
both by the Ministry of Agriculture and the 
Ministry of Finance. 

After an initial set of discussions, and 
considering the serious time constraint, it was 
decided to focus on issues lil<e employment 
creation during the construction of the Dam and 
the associa ted water projects, new economic 
activities due to the construction of the Atatürk 
Dam and the reservoir; fanns using pumped 
irrigation directly from the reservoir, and how 
their agricultural yields, and thus incomes, may 

have changed; resettiement problems due to 
inundation caused by the reservoir; impacts on 
health and education, and on other facilities 
available; and overall changes in the quality of life 
of the population living in the project area. 

The construction of the Dam was completed 
in 1990, and thus it was very difficult to find 
consistent and reliable data on employment 
generated during the construction of the Dam. 
Considerable efforts were needed to stream line 
the data available. 

EMPLOYMENT GENERATION 

1. Construction of Atatürk Dam, 
Hydropower Plantand Deviation Tunnels. 

Employment opportunities in the GAP region 
have been historically limited. W ith the beginning 
of the construction of the Atatürk Dam and the 
associated hydraulic infrastructures, the area 
became a magnet for people seeking employment, 
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from both within and outside the region. The 
private sector companies who carried out all the 
construction suddenly opened a new vista for 
employment of skilled and non-skilled personnel. 

The co n tractor for the construction of the 
Atatürk Dam was ATA İnşaat Sanayi ve Ticaret 
A.Ş. The contract value of the Dam was 
102.842.062.500 TL. This amount increased to 
171.085.000.000 TL. The contract was signed on 
October 28,1983, and the construction of the Dam 
started immediately thereafter, on November 
4,1983. Although the d uration of the w or k was 
initiaJly estirnated at 108 months, the construction 
period had to be extended until Deccmber 1997, a 
period of some 169 ınonths. The payment was 
214.293.000.000.000 TL at 1997 prices, including 
VAT equivalent to ($1.916.437.700.000 at Jaunary 
1997 exchange ra te of $1.00 = 111.818.40 TL). 

The diversion of water through the tunnels 
started in June 1986. The filling of the reservoir 
began in June 1986 and was completed in August 
1990. The normal operaticnal level of the 
reservoir is 526.0 m. 

On the basis of information collected by the 
Mission from the ATA (onstruction Company, 
the construction of the Dam started in November 
1983 with only 89 workers (Figure 1). The total 
number of workers employed during the 
construction of the dam was 16.431, of which 466 
were technical staff, and the rest were skilled and 
unskilled workers (1000 of them were sub­
contracted). Between November 1983 and May 
1996, there was an average of 3.100 men/ month. 

The technical and skilled staff came to the 
region from the other parts of Turkey, since local 
people neither had the knowledge nor the skill to 



construct such a l~rge and complex structure. 
Most of the skilled workers who migrated to the 
dam site had gained their knowledge and 
experience during the construction of other 
similar structures like the Keban, Karakaya and 
Altıntaş Dams. Local people represented 95 % of 
all the workers employed, but all of them were 
initially recruited as unskilled employees. ATA 
Construction Co., trained many unskilled 
personnel, who later worked as drivers, 
machinery operators (light, medium and heavy), 
carpenters, tumers, metal workers, ete. Following 
the completion of the training period, the 
unskilled workers gradually became skilled. 

As can be seen from Figure 1, the number of 
people working on the construction of the Dam 
steadily increased with time. As noted earlier, the 
number of employees in November 1983, when 
the construction started was 89, but a year later, 
by October 1984, the number had increased to 
more than 1.000 workers. At the peak of 
construction, which was reached in October 1988, 
the number of workers was 7.688. The number 
started to decline steadily thereafter, and had 
decreased by half in about two years. By May 
1996, the number had reduced to only 281 
workers. 

The contractor for the construction of the 
di version tunnels of the Atatürk Dam was Doğus 
İnşaat ve Ticaret A.Ş. The construction startedin 
October 1981, when the estimated cost was 
9.500.000.000 TL. The original contract value was 
5.671.849.025 TL. The final palment was 
10.386.000.000.000 TL ($ 92.882.700 at January 
1997 exchange rate of$ 1.00 = 111.818.40 TL.) 

Akpınar Construction Co. was one of the sub­
contractors for the construction of the etiversion 
tunnels. According to its records, 66 skilled and 
unskilled workers were employment directly by 
the company in January 1985; peak employment 
of 186 was reached in August 1991, and thenit 
declined to 70 by September 1997. Based on 
interviews carried out with the Akpınar 

Construction Co., the payınents were based on 
minimum wages. Unfortunately, the information 
available at present form this company does not 
make any distinction between the salaries paid to 
skilled and unskilled workers; there is just one 
gross average wage per person per month for the 
en tire staff. Furtherrnore, the records indi ca te that 
employees of the Akpınar Construction Co. were 
earning only about one-third that of the ATA 
Construction Co. However, sin ce detailed 
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Figure 1. Number of people employed/month at Atatürk Dam, 1983-1998 



employment records are no longer available, it 
was not possible to make any comparison 
between the salaries paid by the two companies to 

their skilled and unskilled workers. 

The actual salaries of the workers of the 
Akpınar Construction Co., for technical staff as 
well as skilled and unskilled workers, varied 

tremendously over the months, and also over the 
years. As can be seen in Figure 2, the salaries 

increased steadily between 1985 and 1992, when 
the average annual salary was $ 1290. However, 

the wages decreased dramatically from 1993. In 
fa ct, by 1997, the workers were receiving less than 
what they had earned in 1990, at least whan 

converted into U.S. dollars at the prevailing 

exchange rates. 

Figure 3 shows the gross salaries paid by ATA 
Construction Company to unskilled workers. The 

salaries have been calculated per month, based on 
10.5 working hours per day and 30 working days 
per month. Minimum wages are also shown in 
this figure. Considering the high inflation rate of 
the country, the monthly salaries of the unskilled 

workers increased very little between 1984 and 
1987, from $ 113.79 to S 138.52 in the U.S. dollar 

terms, However, between 1988 and 1989, there 
was an increase of almost 170 % (from $ 163.79 to 
S 274.69) This increase in the salary was 

sornewhat similar to what was awarded to all the 
workers in Turkey. However, in the case of the 
workers of ATA Construction Co., it also resulted 
from the fact that the coffer dam was completed 
in 1989. The workers realised that most of the 
work for the project was completed, and from 

thenon the number of people needed would start 
to decline radically. In \~ew of the fact that most 
of the people would lose their jobs, the workers 
demanded an extra increase in their salaries. 
Contrary to the expectations, the salaries dedined 

by 10 % in 1998, compared to the preceding year. 
From 1992 to 1994, the salaries increased again, 

but during 1995 and 1996, the compensations 
were similar to what were paid in 1989 in dollar 

tcrms. 

It should be noted that nearly 100 % of the 
unskillcd workers employcd by the different 
companies during the construction of the Dam 
and the associated hydraulic structures were 
recruited from the people living in the GAP 
Region. The estimated number of people hired 
during the construction of the Atatürk Dam was 
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about 16.400. If this number is multiplied by a 

factor of 7 (average number of persons per family 
in southeast Turkey), some 114.800 people living 

in the Region were sustained by the ineome 

generated due to the employment created during 
the construction of the Atatürk Dam. 

The benefi ts that accrued to the local people 

(100 % men) who worked during the construction 
of the Atatürk Dam, at least in the case of ATA 

Construction Co., went far beyond the higher 
salaries paid to them, as cornpared to by the 

govemment. 

1. Capacity Building. As noted earlier, 
thousands of local unskilled workers received 

training from the company in different activities, 

thus gaining knowledge, experience and skills in 
different areas. This training gave rnany workers 

who were unskilled and mostly unemployed 

earlier marketable skills, and thus an opportunity 

to get both permanent and seasonal jobs in 

various construction companies after the work on 

the Atatürk Dam was completed. 

The Manager of the ATA Construction Co. 

estimated during an interview with the Mission 

that approximately 25 % of the skilled people 
working in the Atatürk Dam were hired later for 
other construction projects. 

ATA Construction Co. noted out of the 
hundreds of students that were trained at the 
Şanlıurfa Vocational School of Industry, many 
w ere hired by the company after their graduation. 

2. Furthermore, since the construction of the 
Dam continued over several years, many 
employees were entitled to retirement pensions. 

3. The workers received adclitional social 
benefits as well during the time they worked for 
ATA Construction Co., inciueling social insurance 
for both the employees and their families, as well 
as health services. 

4. ATA Construction Co. employed 4 doctors, 
and S nurses, and had 4 ambulances to provide 
health services to the workers and their families, 
as well as to the local people. These were 
im portant social and health benefits which were 

basically unavailable to the local people before 
the construction began. Clearly these 
developments had benefical impacts on the 
lifestyles of the local popula tion. 

Mootnly Gross saıarıes of u nskilled Worl<ers atAtatürk Dam. 
ATA C onstruction co , 1984-1996 
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2. New economic activities due to the 

construction of the Atatürk Dam and Reservoir. 

It was natural that several new economic 

activities were generated during the construction 

and operation of the Atatürk Dam and the 

associated hydraulic infrastructures. Among 

these activities were fishing and fishing-related 

industry (boat building, fish-net construction and 

repair, fish processing and marketing, ete.); 

agricultural production through pumped 

irrigation directly from the reservoir; 

transportation through ferry boats in the 

reservoir, tourism (new hotels and restaurants); 

developments in the agro-industrial and 

industrial sectors, ete. 

A) Fishing and fishing-related industries. 

The south-east region of Turkey is arid. 

Accordingly, most of the agriculture practised is 

still rain-fed, and fishing-related activities were 

basically unknown by most people before the 

construction of the Dam and the Reservoir. The 

Atatürk Dam Lake is the biggest reservoir in 

Turkey, and is one of the biggest man-made lakes 

of the world. W ith the construction of the Atatürk 

Dam, some 81.700 ha of land were inundated. 

Both the GAP Administration and DSİ are 

fully aware of the economic, social and 

environmental impacts, both positive and 

negatıve that may directly occur due to the 

construction of water projects in general. Thus, 

one of the important tasks of DSİ as a planning 

and irnplementing ageney is to ad vise the local 

populations as to how best to take advantage of 

the newly available water resources for their own 

benefits as well as for the benefits of the 

concerned communities. 
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These include ineome-generating activities, 

use of new varieties of food that were not locally 

available earlier, improvements in water supply 

and sanitation facilities, crop diversification ond 

increase in agricultural yields, promotion of 

fishery, ete. DSl is also the institution that is 

repsonsible for carrying out activities related to 

water conservation and maximising the economic 

benefi ts from the water projects. 

The assessment of the impacts of the reservoir 

included its characterisation, lirnnological 

studies, fish production, recreational activities, 

ete. In the case of the Atatürk Dam, the 

Department of Operations and Maintenance, 

Water Products Branch of DSİ, prepared an 

Assessment of Water Products and Fishing 

Ground in the Atatürk Dam Lake. Among the 

main objectives were definition of the 

characteristics of the lake, study of the flora as 

well as any structure that would be covered by 

the water in the reservoir, limnological studies, 

estima tion of the fish production in the revervoir, 

including stock assessment and feeding 

requirements, establishrnent of a Water Products 

Station, and provision of necessary support to 

establish a cooperative for fishermen. The field 

work on which ·the assessment was based was 

carried out between May 1992 and March 1993. 

Labora tory work was conducted between July 
and November 1993, and the report was 

cornpleted in 1994. 

Water Products 

Limnological studies in the Dam concluded 

that the re w ere no fishes of economic im portance 

in the reservoir. The stock of the existing species 

was very low and there were considerable 

problems in terms of hatching. Accordingly, it 

was decided to introduce large fish populations 



(especially carp) in the reservoir, using 5-6 cm 

fingerlings from the Elazıg-Keban Water Products 

Centre. In 1991, 200.000 carp fingerlings were 

released into the lake. The number of fingerlings 

released increased subsequently to 600.000 in 

1992, and then to 2.000.000 each year in 1993 and 

1994. 

On the basis of data currently available, it 

appears that the density of fish in the Atatürk 

Reservoir is less than w hat ha ve been observed in 

the Karakaya and the Keban reservoirs. This is to 

be expected and is primarily due to the fact that 

the Atatürk reservoir is new and thus the amount 

of nutrients available for fish production is low. 

On the basis of investiga tions carried out by DSİ, 

the fish stock in the Atatürk Reservoir was about 

850 tons/year when the assessment referred to 

earlier was carried out. This stock comprised of 

mainly varieties like Bıyıklı, Bızır, in, sis, cultured 

carp, fresh water scud, and bass (Table 1). 

Table 1. Existing Fish Species in the Atatürk Dam 

According to the DS! reports, there are many 

bays in Adıyaman at present in the Atatürk 

Reservoir. The report noted that it should be 

possible to establish successfully cage fishing in 

these bays. In fact, cage fishing is considered to be 

an important potential econornic activity for 

people living near the Reservoir. However, this 

may have some water quality implications which 

need to be considered carefully. 

Fishing activities 

The data included in the Assessment of the 

Stock of Water Products and Fishing Grounds in 

Atatürk dam lake is based on discussions the DSl 

staff carried out with the fishermen living in the 

project area well as on a questionnaire survey that 

was conducted in 1993 in the villages 

surraunding the lake. According to this report, 

there were about 900 fishermen in the districts 

araund the Reservoir, who had 153 fishing boats. 

FISH SPECIES TURKISH NAME PERCENTAGE 

Capoeta sp. Sıraz 

Chondrostoma regium Kababurun 
Mastacembelus simack Fı rat Yılanbalığı 

Cha/ca/bumus mossu/ensis Musul kolyozu 
Cyprinion tanuiradius Bıyıklı baltk 
Barbus raganorum Bızır 27 
Carasobarbus luteus Egrez ba lığt 26 . 
Vimba vimba Sis balığı 21 
Aspius vorax Kültür sazant 8 
Cypinius carpio Tatlı su ketali 8 
Torgrypus Sabut 5 
Silirus triostegus Mezopotamya yayını 3 
Albumus alburnus In balığı 2 
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The average fish catch was 2390 kg/ day in both 

Adıyaman and Şanlıurfa (Table 2). 

It is not clear from the report whether the 

people referred to were already fishermen before 

the Dam was constructed, or who decided to 

become fishermen because they realised the 

economic potential of fishing activities. Nor is it 

possible to determine at present if this fish catch 

was for a specific year, or that it was an average 

over several years. Information is also not 

available as to whether fish was sold, or 

consumed, and if sold, how much was sold, at 

which locations, and w hat were the market prices. 

Accordingly, on the basis of information 

available, it is not possible at this s ta ge to estimate 

the economic potential of fishing-related activities 

for the local population living near to the Lake in 

any definitive manner. 

A cooperative for the fisherman has alıeady 

been established to facilitate fishing activities. The 

General Directorate of Organisation and Support 

of the Ministry of Agriculture is responsible for 

assisting the fishermen in establishing the 

cooperatives, and provide further assistance to its 

Tab le 2. Fishing Activities in Atatürk Reservoir 

PROVINCE- NO. OF 
DISTRICT FISHERMEN 

Adıyaman, Kahta 165 
Adıyaman, Gerger 70 
Adıyaman, Gentre 333 
Adıyaman, Samsat 45 
Şanlıurfa, Hilvan 45 
Şanlıurfa 244 
Total 902 
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members in terms of its efficient running as and 

when necessary. 

When the Atatürk Dam was constructed, 146 

villages (43, 198 ha ofland) were expropriated: 84 

in Adıyaman, 49 in Şanlıurfa, and 13 in 

Diyarbakır. Since the reservoir affected 3 different 

provinces, and 10 administrative districts, it was 

necessary to divide the reservoir into several 

fishing grounds so that the cooperatives could be 
properly established. The fishing grounds so that 

the cooperatives could be properly established. 
The fishing grounds were identified by DSİ, 

General Directcrates of Agricultural Production 

and Development, Conservation and Control 1 

and Organisation and Support of the Ministry of 

Agriculture, on a combined basis. The fishing 

grounds were established based on a number of 

factors, which included their areas in hectares 1 

geographical boundaries, state of expropriation, 

and studies carried out by DSİ which included 

fish stocks and ongoing production activities in 

various locations. The established fishing 

cooperatives are likely to require some support in 

the near - to medium - terrns if they are to be 

viable commerical operations. 

NO. O F BOATS AVERAGE FISH 
YlE LO 
(KG/DAY) 

23 soo 
13 320 
50 1100 
6 90 
14 100 
47 280 
153 2390 



When the fishing grounds were first 

established, there were nine of them : 

1. Adıyaman, with four fishing grounds 

(51.200 ha) : Central (15.400 ha), Samsat (16.800 

ha), Kahta (15.200 ha) and Gerger (3.800 ha). 

2. Şanlıurfa, with three fishing grounds 

(29.400 ha): Bozova (15.000 hat Hilvan (7.500 ha) 

and Siverek (6.900 ha). 

3. Diyarbakır, with two fishing grounds (1.100 
ha) : Cermik (800 ha) and Cungus (300 ha).ln was 

agreed by the different parts that the Ministry of 

Agriulture should train its own staff working in 

the Dam, as well as the fishermen organised in 

Cooperatives. The rent that the Cooperatives 

would pay would be based on the dominance of 

rural settlements, proverty, employment 

opportunities, lack of information on fishing 

activities, local consumption of fish, ete. 

In the information gathered by GAP in the 

project area in 1996, 21 fishing grounds into 

which the nine original ones were divided, are 

already considered. GAP reports 290 fishermen in 

Adıyaman (compared to 613 fishermen 

mentioneel by DSİ in the report written in 1994), 

and 172 in Şanlıurfa (com pa red to 285 reported by 
DSİ). 

Both DSİ reports (with information collected 

through an interview w ith the Department of 

Fisheries), and GAP, mention that the 

cooperatives for fishermen are stili not fully 

organised in the project area. The only 

cooperative active in 1994, was the one in Bozova 

District. The rest of the districts were either in the 

process of being established, in the bidding 

process, or there were no activities at all. As of 
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October 1997, all fishermen who do not belong to 

any cooperative, are carrying out illegal activities, 

according to the legislation. 

According to the Provincial Agricultural 

Directorate, no cooperatives are being organised 

in Diyarbakır, and iliere are no data on the fish 

produced or on the number of fishermen. 

In the assessment carried out by DSİ in 1992-

1993, it is mentioned that no marketing activity 

resulted from fishing activities. However, by 

1996, according to GAP data, water products 

were alıeady being packed in Adıyaman and 

Şanlıurfa, and sold to fish traders to be consumed 

in Gaziantep, Adana, İzmir and Manisa. No 

marketing prices are mentioned. 

According to GAP, DSİ, and the local 

popula tion, no fishing boat construction activities 

are carried out in the local districts 

The Directorate of Agricul ture in Şanlıurfa 

provided us with information on the quantity and 

market value of freshwater fish, caught in 

Şanlıurfa and in Adıyaman, from 1993 to 1997. 

There are no data from lst April to 1st July of any 

year, because no fishing is legally permitted in the 

Atatürk Lake during these months. After we had 

been provided with monthly lists of freshwater 

fish yield from Adıyaman and Şanlıurfa, 1993-

1997 (except April-June), we were asked not to 

consider any information given to us from 

January-March, 1993, 1994, and 1995, because "it 

did not exist." Thus, this may mean that either 

there are 1ishing activities even though they are 

not allowed, or there are not reliable records in 

the Directorate of Agriculture in Şanlıurfa. 



Adıyaman. The Directorate of Agriculture in 

Adıyaman provided us with information on the 

quantity and market value of freshwater fish, 

January-March 1993. However, based on the fact 

that the Directorate of Agriculture advised us not 

to consider information on these months, we can 

not include it in the analysis.lt was the same case 

or 1994, in which it was necessary to ignore also 

data from January-March. 

In 1994, more than 370.000 kg of fish were 

sold, with a market value in dollars of$ 38.742. In 

1995, the revenues decreased dramatically. Even 

though almost 105.000 kg of fish were sold just 

durng three months of the year, just $ 10.512 w ere 

paid, which represents a decrease of more than 

70% from one year to the other. Two years later, 

in 1996, about 370.000 kg of fish were sold again, 

and the prices went up just 13 % compared to the 

prices in 1994. Finally, in 1997, the amount of fish 

sold until September seems to be very Iow 

compared to the previous year: 13.300 kg of fish 

soldanda revenue of just $16.000 (Figure 4). 

Şanlıurfa. Market values varied significantly 

between 1993 and 1994. While in 1993, 24.000 kg 

of fish sol d ha a market price of about $ 35.000; in 

1994, 20% of this amount {less than 5.000 kg) were 

sold for 65 % more. In 1995, in 6 months of 

activity, 30.000 kg of fish were sold for almost 

$90.000. However, 9 months of fishing activities in 

1996, resulted in 41 % more of fish sold, and the 

market value increased just 15% more. In 

January-March 1997, 5.000 kg of fish had been 

sold, and already the value in the market had 

been of more than$ 30.000 (Figure S). 

Data on January-March 1995 were not 

considered. 

As seen in these tables and graphs, fishing 

activities do not seem to be an increasingly good 

business. There are very big fluctuations from one 

year to other in terms of fish production and 

market value. The general consensus is that 

fishing is a relatively new activity in the area for 

most of the population, and knowledge is very 

little on the appropriate management. The fact is 

that if the governmental institutions want to make 

fishing an ineome-generating activitiy for the 

people, resulting this in the benefit of the region, 

it would be necessary to make a lot of effort on 

Fresh Water Flsh vıeıds In Adıvarran. 1993-1997 

Figure 4. Freshwater fish yield in Adiyaman, 1993-1997 
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Fresh water Flsh Yi el ds ın ş anlıurfa, 1993·1997 

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

Figure S. Freshwater fish yield in Şanlıurfa, 1993-1997 

devetoping training and education activities in 
the area. Fishing could be definitely an altemative 
for the people, but they should be supported in 
terms of technical knowledge and equipment. 

Agricultural production through pumped 

irrigation directly from the reservoir. 

Based on information from DSİ and from 
personal interviews w ith people living in the 
district of Şanlıurfa, there are very few people that 
irrigate pumping directly from the reservoir or 
the canals. These people cultivate in very smail 
scale and for seli consumption mainly. 

Ferry boat, tourism (new hotels, restaurants, 
ete.). 

Neither tourist activities have increased due 

to the Atatürk Lake, nor infrastructure as hotels 
or restaurants have been developed in the area as 
a direct result of tourists visiting the area. GAP 
Administration has organised a water festival 
already for two years, in which the main 
attractions are water sports in the reservoir. 
However, once the festival is over, the tourists 
leave the place. 
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Ferry boats represent a smail-scale means of 

transporta tion. 

Irrigated Agriculture. 

Before the irrigation started, the main cultures 

ın the region were wheat and barley. In 1995, 

thanks to the irrigation, about 30.000 irrigated 

hectares were cultivated, mainly with cotton. It 

was grown about 90.000 tons of cotton was 

cultivated, with a revenue of 5.400.000 millions of 

Turkish Liras, at 1996 prices (about dollars). Asa 

consequence, Şanlıurfa has been established an 

Industrial Area. 

The production of secondary crops has 

increased, from about SOO decars of maize in 1995, 

to about 4,000 decars in 1997. The private seeter 

buys this production to feed the livestock. 

Underground water is used for green houses. 

However, DSİ allows them informally to use 

the water in the canals. No big-scale agricultural 

activities are carried out in this way. The main 

agriculture is by irrigation in the Harran Plan. 



Industrial Activities 

lndustrial activities are increasing m 
Şanlıurfa. One industrial area has alıeady been 
established, where the main production is textiles 
(2 or 3 doth factories), and agricultural by· 
products (for example, cotton seed oil). A second 
industrial area of about 11,000 decars in expected 
to be developed within 2 or 3 years from now. A 
free zone for exports and irnports would be being 
developed in this second zone. 

Even though the industrial activities would 
certainly generate employrnent and development 
in the area, one of the main concerns is water 
quantity for the industrial processes, and quality 
of wastewater discharged. The industrial area is 
located 15 kın from Şanlıurfa, but nearby from 
other villages. So far, the factories were 
discharging wastewater without any treatment, 
with the risk of contaminating soil and surface 
and groundwater. Discussions were underway 
for the possible construction of a wastewater 
treatment plant. 

The administrator of the "Investment 
Development Centre" mentioned that skilled 
labour is very much needed if industrial 
development is expected. 

RESEITLEMENT POLICIES 

In Turkey, exportation and resettiement 
activities are regulated by law. In the ca se of 
water and soil development project, the executing 
agencies are DSİ for expropria tion, and the 
General Directorate of Rural Services for 
resettiement When the value of the expropriated 
properties exceeds the cost of resettlement, the 
difference is paid back to the owners. However, 
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when it is the contrary, the owners are given a S 
year mora torium on the debt, followed by a 20-
year in terest free repayment period. 

In cases of involuntary resettlement, those 
who are entitled for rural and urban resettiement 
are supported by the government, their 
compensa tion depends on the size of the lan d that 
was inundated. The amount of this compensation 
is decided by an independent valuation 
commission, and DS1 transters the amount 
needed to the Special Resettiement Fund run by 
the General Directorate of Rural Services. 

People have the opportunity to decide 
whether they want to be resettled in a rural or in 
an urban location. In the case of rural areas, the 
government provides rural resettiement for the 
population. Each household is entitled to 
housing, farm land, credit for animal husbandry, 
farm land, credit, ete. According to the law, the 
farmers who are resettled receive from the 
government training on new agricultural 
production methods. All rural resettlements 
should be provided with a health centre, a doctor, 
a nurse, anda midwife. 

In urban resettlements, the people receive a 
house and needed coırunercial facilities, a well as 
credits for comrnercial activities. 

In the State Government Organization, we 
were informed that in general, most of the people 
that ask for financial help to the government to be 
resettled, are landless or poor.ln many cases,land 
owners with big properties choose the money the 
government offers, and establish small industries 
in the cities. In the cases when families are 
expropriated part of their land, it is comman to 
find that part of the family moves to the city, and 



part of it stays in their la nd. The experience has 
shown that the second generation of people who 
moved to the cities and invested their money 
successfully, become entrepreneurs. 

In general, the problem for relocation of 
populations is the lack of land, not of money.lt is 
very well known the magnitude of the problem 
which results from people who take the money 
which corresponds to their land, and resettle by 
themselves. GAP Region is not the exception. 
People from rural areas, non-skilled, that have 
received their money and have not managed it 
properly, are at present with no house, no job, and 
no money. This represents a main problem if we 
consider that more dams will be built in the 
region, and that more people can be in this 
situation, contributing to the slow development 
of the area, from the economic and social 
viewpoints. 

For this rapid assessment, the information on 
resettiement came from different sources. The 
XVI Regional Directorate of DSİ provided 
information to GAP staff on the state of urban and 
rural resettiement work as of 1993, and to the state 
of expropriation as of 1996. According to GAP 
staff, DSİ did not have data on resettiement after 
1993 because request on resettiement were 
abandoned. The Directorate of Rural Affairs and 
DSİ provided us with information on the number 
of displaced population in the case of Atatürk, 
number of families already resettled, and number 
of families waiting to be resettled. 

As of 15 September 1997, the expropriation of 
real properties up to the code of 542 metres has 
been completed. The total cost has been 13,057 
trillion TL at 1995 unit prices. In the case of those 
properties that are within the codes of 535-542 
metres, it is stili necessary to pay 715 million TL 
(at 1995 prices}. 
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As of the end of 1995, and by decision of the 
courts, 2,979 trillion TL (at 1995 prices) have been 
pa id to settle disputes with resettled population. 

Regarding resettled popula tion, the 
Directorate of Rural Affairs estimates tl1at 1129 
families have been displaced from 1988 to 1997. 
Out of this amount, 44% would be resettled in 
rural areas, and 56% in urban areas. So far, just 
30% have been resettled (344 families), and more 
than 69% stili have to be resettled (369 families in 
rural areas, and 416 families in urban areas}. An 
average of 10 persons per family is calculated. 

However, the records of DSİ do not include 
the total number of displaced families. The 
records mention that the number of families that 
were unvoluntarily resettled from 1988 to 1997 is 
344 (133 in rural areas, and 211 in urban areas}, 
and that the number of families that are waiting to 
be resettled is rural areas is 369. The families to be 
resettled in urban areas are not included. 

In order to have a clearer idea of the 
perspective of the people living in Adıyaman and 
Şanlıurfa, the mission carried out extensive field 
trips and discussions. 

The negative and positive impacts of Atatürk 
Dam are viewed with very different perspectives 
in Adıyaman and in Şanlıurfa. In general, the 
people in Adıyaman have the feeling that the 
government has not been fair with them. Several 
towns of Adıyaman were affected by the 
construction of the dam, but the people do not 
have access to water for irrigation purposes. This 
is because their lands were expropriated and they 
do not benefit from the water of the reservoir. On 
the contrary, in general, the people living in 
Şanlıurfa seem to be very positive towards the 
dam and the reservoir. 



Some of the negative effects of resettiement 
were the fragmentation of the families, 
individualisation, and impoverishment and lack 
of education for children when the money is not 
managed properly. Some of the positive ones are 
the drop in fertility rates and the higher demand 
of education when the money is managed 
properly. 

Following is the analysis of the interviews 
with people from dillerent settlements. 

New Samsat 

When Samsat was submerged due to the 
construction of the dam, most of the people of the 
town, as well as people living nearby, were 
relocated in New Samsat. The new town was 
established about 8 km from the old location. The 
population recognized many differences between 
the old and the new towns, and between their old 
and new life styles. The men interviewed agreed 
that Old Samsat was a non-planned city; their 
houses were smail, and made out of mud, and 
there were no roads, water or energy. Their main 
activity was agriculture, and they produced 
mainly cereals and cotton. In New Samsat on the 
contrary, there is better infrastructure, roads, 
energy and water, but since the people do not 
have water they have to grow tobacco which 
results in a lower income. However, their houses 
are built with cement, people have T.V., 
refrigerators, telephones, washing machines, and 
water in the houses. 

Old Samsat did not have medical personnel or 
facilities. Now there are 3 doctors in the town 
permanently, and there is also a small hospital. 
There are also more schools (2) primary, 1 high­
school) compared to before (one primary school). 
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There is also other primary school under 
construction. 

When the population moved to New Samsat, 
DSİ gave them fish larvae to grow. However, 
there are few fishermen, and although some fish 
is produce and consume some fish, it is not 
considcred a profitable activity. 

In Old Samsat, the rate of migratian was low, 
maybe because the people had good paid jobs. At 
present, however, people are migrating to other 
cities get better jobs. It was mentioned that are 
people in Şanlıurfa picking cotton. 

Men mentioned that they seli tobacco to the 
govcrnment, and that they get advice from the 
Department of Agriculture on agricultural 
extension services regarding the cultures of 
tobacco. 

In general, people agreed that their quality of 
life is better now that before, because the 
conditions in which they live now are better. 
However, the people insisted that from the 
economic viewpoint, the conditions were better 
before. 

Akpınar 

Akpınar is an old village where many people 
worked in the construction of Atatürk Dam as 
non·skilled workers. With their incomes, people 
constructed new houses of better ma terial 
(cement, brick) compared to the previous one 
(mud); refrigerators and T.V. Some people also 
bought tractors, or established srnall shops. Many 
farmers got jobs in the dam as a secondary job. 
There are also fishermen in the town, but they do 
not seli the fish, it is just for their own 
consumption. 



The economic and social conditions of the 

people improved because before the reservoir 

they grew tobacco, and now that they have water, 

they grow cotton, as well as other crops. In 

general, people think that the construction of the 

dam was benefical, although there are 

unemployed people that are looking for jobs. One 

of the benefits of having a higher ineome has been 

that the children (including gırls according to the 

interviewed people) have been sent to theschools, 

even though most of the population of the town 

went just to primary school. Most of this people 

that worked in the construction of the dam were 

non-skilled. However, they were trained by the 

companies as drivers, motor mechanics, ete., and 

some them could get jobs in the construction of 

other dams. 

Even though the town has access to water for 

agricultural activities, they have no drinking 

water. Their only source of drinking water comes 

to continuously ruıming water pipe. 

Kızıkapınar Viiage 

This it isa villagc with about 15 families from 

Ca ili village still waiting to be resettled in a rural 

area. 

OTHER SOCIAL, ECONOMIC AND 

ENVIRONMENTAL IMPACTS. 

Urbanization. In the specific case of Şanlıurfa, 

one of the first impacts was the increase in 

urbanization. According to the mayor of 

Şanlıurfa, the first impact of Atatürk Dam was 

migratıon to the city: the population tripled in 7 

years, which resulted in a big pressure on the city 

and the local popula tion. 

77 

About 80% of the outside people came to 

Şanlıurfa bringing their own traditions and social 

structurcs to the city. This meant, and still means, 

conflicts bern·een rnigrants and local people. The 

migration, mainly to Şanlıurfa, was because 

people were locking for job opportunities. 

However, rnany people could not get jobs and d id 

not want to go back to their villages. At present, 

and according to several people, the infonnal 

employment (commerce activities) increased with 

time. 

There were also problems because of the lack 
. 

of housing and services for the increasing 

population in Şanlıurfa. The students in the 

schools increased very rapidly, and illegal 

settlements also developed in the city. 

Roads. Şanlıurfa and Adıyaman were 

interconnected with roads before, but they were 

not good quality. The quality of the roads has 

now improved significantly. Dam side roads were 

constructed, a bridge in the Euphrates river, 20 

km of roads for the tunnel, 100 km of roadsfor the 

villages (40% in better conditions than the rest 

wi thin Şanlıurfa). 

Because of the roads, the local population has 

better access to the markets in terms of 

commercialising their products. 

Medical services have also becorne more 

accessible. 

Electricity. After the construction of the Dam, 

the villages were electrified for the first time. 

Furthermore, all villages are now connected to a 

telephone network, thus, there is increasing 

communication. 



In terms of education, more and more 
childeren (including girls) are now attending 
school. The roads now make it easier for them to 
attend school since now they do not have to walk 
long distances. 

CONCLUSIONS 

There is no question that the dam and the 
reservoir system have changed the way of living 
of the local people, employment opportunities 
and working conditions of the communities. 
Expanded economic activities have encouraged 
migration from the rural to the urban areas. The 
serni-urban and urban areas of the region are now 
facing an incoming population flow, with the 
attendant need for more and more housing, 
water, education, health services, and 
employment opportunities and efficient and 
reliable transportation systems. 

Fortunately, the GAP Administration is not 
only aware of the essential necessity of a 
functional monitoring and evaluation system but 
it also is in the process of devetoping one. This 
could identify both successes and constraints of 
the development process within the region. Once 
this information is available, the GAP 
Administration can take appropriate and timely 
decisions to maximise the benefits and to 
minimise constraints. 
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SUMMARY 

Water supply development in California has 

shaped its economy. Without its abundance of 

water resources and the interconnected water 

supply infrastructure that exists today, Califomia 

could not have become a leader in United States 

production of agricultural and industrial 

products. Since the Iate 1800s, water policy has 

shaped California's economy and quality of life. 

During the 20th century, water policy in 

California evolved from an emphasis on 

devetoping storage and canveyance systems to 

managing water resources for sustained 

benefidal use. Over the years, water resources 

planners and managers learned many lessons 

from past practices, some of which compromised 

ecosystems or caused environmental damage. In 

the late 1960s and the 1970s, lawmakers and 

natural resource managers in California and the 

United States began enacting laws and 

developing programs to address air and water 

quality and eecsystem problems. Many had come 

to realize the limits of na tura! resource use and 

the impacts of our methods for using them. 
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Today, managing water resources to meet 

future demandsis an intrica te, complex challenge 

that focuses more on the planning process and 

systems analysis rather than building of 

infrastructures. A broad array of environmental 

requirements must be met, and innovative 

thinking and technology must be used if 

California is to continue sustainable use of its 

water resources. Water resources development 

planning now includes principles such as 

selection of environmentally least damaging 

practicable altematives, least-cost planning, and 

integrated resources planning. Thjs paper 

presents a history of water development in 

California with the intent of showing how various 

policies and water planning practices evolved. 

The paper concludes with an overview of a 

process that is the first of its kind in California, a 

joint effort of the State of California and the 

federal government. This collaborative effort, 

called CALFED, exemplifies how complex and 

integrated water resources planning and 

rnanagement has become. 

ABSTRACf 

Water supply development in California has 

shaped the state's economy. Without its 

abundance of water resources and the 

interconnected water supply infrastructure that 

exists today, California could not have becorne a 

leader in United States production of agricultural 

and industrial products. Since the late 1800s, 

water policy has shaped California's economy 

and quality of life. 



During the 20th century, water policy in 
California evolved from an emphasis on 
developing storage and canveyance systems to 
managing water resources for sustained 
beneficial use. Over the years, water resources 
planners and managers learned many lessons 
from past practices, some of whlch compromised 
ecosystems or caused environmental damage. In 
the Iate 1960s and the 1970s, lawmakers and 
natural resource managersin California and the 
United States began enacting laws and 
developing programs to address air and water 
quality and eecsystem problems. Many had come 
to realize the limits of natural resource use and 
the impacts of our methodsfor using them. 

Today, managing water resources to meet 
future demandsis an intricate, complex challenge 
that focuses more on formulating consensus­
based programs that address numerous and 
diverse objectives rather than on developing 
traditional water supply projects. A broad array 
of environrnental requirements must be met, and 
innovative thinking and technology must be used 
if California is to continue sustaina bl e use of i ts 
water resources. Water resources development 
planning now includes principles such as 
selection of environmentally least damaging 
practicable altematives, least-cost planning, and 
integrated resources planning. This paper 
presents a history of water development in 
California to show how various policies and 
water planning practices evolved. The paper 
condudes with an overview of a process that is 
the first of its kind in California, a joint effort of 
the State of California and the federal 
government. This collaborative eforts, called 
CALFED, exernplifies how complex and 
integrated water resources planning and 
management have become. 
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INTRODUCTION 

California isa state of great contrasts. W ith 34 

million people, it is the most populous state in the 
United States, and it is the top-ranked state in 

dallar value of agricultural production (California 
Department of Water Resources, 1998). Even with 

its large population, there are still vast areas of 
open space and land set aside for public use and 
enjoyment. Population dcnsity ranges from over 
16,000 people per square mile in the City and 
County of San Francisco to less than 2 people per 
square mile in Alpine County in the Sierra 

Nevada mountains. To put California's 
population into perspective, about one of every 
eight U .S. residen ts now lives iı1 Califomia. Over 
the next. two decades, California's population is 
forecast to increase by more than 15 million 
people (DWR, 1998). Today, four of the nation's 

lSlargest cities (Los Angeles, San Diego, San Jose, 
and San Francisco) are Jocated in the state. Figure 
1 shows California's locationin the U.S. 

Figure 2 is a relief map of California. In 

roughly north to south order, major geomorphic 
features are: the Klamath Mountains, Modoc 
Plateau, Cascade Range, Central Valley, Sierra 
Nevada, Coast Range, Great Basin, Transverse 
Ranges, Moja ve Desert, Peninsular Ranges and 
Colorado Ri ver Desert The Central Valley, an 
alluvial basin w hi ch makes up about 38 percent of 
the s ta te' s lan d area, is bounded by the Coast 
Range on the west and the Sierra Nevada on the 
east (DWR, 1998). Within the Central Valley, the 

Sacramento River (the state's largest river) flows 
through the southern portion called the 
Sacramento Valley, and the San Joaquin River 
flows through the southern portion called the San 
Joaquin Valley. The two rivers converge to form 



the Sacramento-San Joaquin Ri ver Delta estuary, 
the hub of Californa's surface water delivery 
system. 

California is a state of diverse climates and 
landforrns. Much of California enjoys a 
Mediterranean-like climate with cool, wet winters 
and warm, dry summers. Average annual 
precipitation is about 23 inehes (58 cm) but ranges 
from more than 90 inehes (229 cm) on the North 
Coast to about 2 inehes (S cm) in Death Valley in 
the southern desert (DWR, 1994). Most of 
California's water supply facilities have been 
planned and constructed in response to the 
extremes of droughts and floods. The average 
yearly statewide runoff of 71 million acre-feet 
(87.6 cubic kilorneters) includes the all-time 
annuallow of 15 maf (18.5 km3) in 1977 and the 
all-time high of 135 rnaf (166.5 km3) in 1983 
(DWK 1994). Sacramento Ri ver flows for these 
years were 5.1 maf (6.3 km3) and 37.6 maf (46.4 
km3) respectively. Figure 3 illustrates variations 
in Sacramento River flow from 1906 to 1996. 

Uneven distribution of water resources is part 
of the state's geography. Roughly 75 percent of 
the natural runoff occurs in the northern one­
third of the state; about 75 percent of the water 
demand is in the southern two-thirds of the state. 
About 40 percent of California's surface water 
runoff ariginates in the North Coast Region 
(DWR 1951). The largest urban water use is in the 
South Coast Region where roughly half of 
California's population resides. The largest 
agricultural water use is in the Central Valley 
where fertile soils, a long, dry growing season, 
and water availabilty have combined to make this 
area one of the most agriculturally productive 
areas in the world (DWR, 1998). This geographic 
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disparity between supply and demand has led to 
the development of the s ta te' s intrica te water 
storage and canveyance systems. 

HISTORY OF WATER DEVELOPMENT IN 
CALIFORNIA 

Water development in California started 
und er the authority of Spain with the founding of 
the San Diego Mission in 1769 when water was 
diverted from the Diego River to irrigate fields 
surraunding the mission (Hundley, 1992). After 
1850, irrigation expanded significantly as the 
amount of irrigated agricultural land increased 
dramatically. This increase was encouraged by 
the mining boom, which provided a nearby 
market for agricultural products. During the 
1920s, large reservoirs were built in Northern 
California; in many cases, they were partially 
funded by hydroelectric power companies. 
Beginning in 1930, a number of critically dry 
years reduced snowmelt and streamflow and 
motivated another era of water storage 
development to provide more stable and reliable 
supplies (DWR, 1994). 

In response to drought and floods, and the 
uneven geographic distrimbution of California's 
water resources, fadlities have been constructed 
to store and conveywater from one watersbed to 
another. Figure 4 shows major waterprojectsin 
Califomia. The first long-distance, inter-regional 
water project in Califomia was the Los Angeles 
Aqueduct, completed by the City of Los Angeles 
in 1913. The aqueduct stretches over 290 miles 
( 470 km) from the Owens Valley east of the Si erra 
Nevada mountains; its original capacity was 
330,000 af (0.4 km3) per year. A second seetion 
was added in 1970, which increased its potential 
annual deliveries to 480,000 af (0.6 km3) per year. 



The East Bay Municipal Utility District 

completed the Mokelumne Aqueduct from 
Pardee Reservoir in 1929. With the addition of a 
third barrel in 1965, this aqueduct's capacity 
increased from 224,000 af (0.3 km3) to 364,000 af 

(0.4 km3) per year. Camanche Reservoir was 

added in 1963. In 1934, the City of San Francisco 
completed the Hetch Hetchy project, which 
diverts water from the Tuolumne River. The 
current capacity of the Hetch Hetchy Aqueduct is 

about 330,000 af (0.4 km3) per year. 

In the 1930s, construction began on two major 
canveyance facilities diverting water from the 
Colorado River. The All-American Cana! System 
has the capacity to divert over 3 maf (3.7 km3) 
annually for use in the Iınperial and coachella 
valleys. The Colorado River Aqueduct has 
capacity to divert as much as 1.3 maf (1.6 km3) to 

Southern California. 

The federal government began construction of 
the Central Valley Project, the largest water 
storage and delivery system in California, in the 
1930s. The keystone of the CVP is the 4.6 maf (5.6 
km3) Lake Shasta, the largest reservoir in 
Califomia. The CVP delivers about 7 maf (8.6 
km3) annualy for agricultural, urban, and wildlife 
refuge use. Most CVP water goes to agricultural 
water users in the Central Valley. 

Planning for the multipurpose State Water 
Project began soon after World War II when it 
became evident that local and federal water 
development could not keep pa ce w ith the s ta te' s 
rapidly growing population. Construction of the 
project began in the 1960s. The major reservoir of 
the SWP is Lake Oroville, the second largest 
reservoir in California after Lake Shasta. State 
contracts with 29 long-term water contractors 
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obligate the Department of Water Resources 

ultimately to deliver 4.2 maf (5.2 km3) of water 

per year from the SWP. Of this amount, about 2.5 

maf (3.1 km3) is to serve Southern California and 

about 1.3 m af (1.6 km3) is to serve the San Joaquin 

Valley. The remaining 0.4 maf (0.5 km3) annual 

entitlement is to serve the San Francisco Bay, 

Central Coast, and Feather Ri ver areas. 

Today, there are about 1,200 non-federal dams 

in California, and the reservoirs formed by these 

dams provide a gross storage capacity of rouhly 
20 maf (25 km3). There are also 181 federal 

reservoirs in California, with a combined capacity 

of nearly 22 maf (27 km3). There are also 181 

federal reservoirs in California, with a combined 

capacity of nearly 22 maf (27 km3). Taken 

together these 1,400 or so reservoirs can hold 
about 42 maf (52 km3) of water (DWR, 1994). 

Of the state's 42 maf (51.8 km3) surface 

reservoir storage, over 65 percent is in the 
Sacrame n to and San Joaquin Ri ver basins. Most 

large reservoirs are multipurpose impoundments 
designed to provide water supply storage, 
hydroelectric power, flood control, recreation, 

water quality, and downstream fishery needs. 

Often, large reservoirs would not be economically 

feasible as single purpose projects. Multipurpose 

designs maximize the benefidal uses of large 

reservoir si tes and provide regional water supply 

benefi ts. 

ROLE OF WATER DEVELOPMENT IN 

CALIFORNIA'S ECONOMIC GROWfH 

California's human end natural resources 

support a gross state product of over one trillion 

dollars (Califomia Trade and Commerce Agency, 

1998). Based on 1997 California (UCLA Anderson 



Forecast, 1999) and national values (World Bank 

Atlas, 1999), a country producing as much value 

as California would be placed eighth among the 

nations in the world. California is the United 

States' leading agricultural export state and the 

na tion' s number one dairy s ta te. It also produces 

55 percent of the nation's fruits, nuts, and 

vegetables and accounts for almost 17 percent of 

the na tion' s exports (TCA, 1998). One of the most 

important natural resources making this level of 

agricultural and industrial production possible is 

water. 

California urban and agricultural water use is 

currently about 35 million acre-feet (43 km3) 

annually. This use depends on both locally 

developed water (surface and ground water) and 

imported surface water-in some cases, imported 

over great distances by large water projects. 

About 28 maf (34 km3) annually, or about two­

thirds of the s ta te' s total urban and agricultural 

use, is served by the major water projects-state, 

federal, and local-which deli ver water from great 

distances. ln the San Francisco Bay Region, over 

70 percent of the water is imported. The South 

Coast Region imports nearly 70 percent of its 

supplies. Figure S shows regional imports and 

exports. Over three-quarters of the gross state 

product is generated in these two hydrologic 

regions, evidence of the. crucial link between 

water availability and economic strength. 

The basin of the Central Valley of California 

covers about 58,000 square miles (150,200 km2). 

About 23,000 square miles (59,600 krn2) or 14.8 

million acres (6 million hectares) is either in farms 

or ranchesin the valley and surraunding foothills. 

W ith about 5.6 million acres (2.3 million hectares) 

under irrigation, the Central Valley has about 60 
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percent of the total irrigated farroland in the state. 

The Central Valley's rich soils and favorable 

climate support about 250 crop types, permitting 

an unusual degree of flexibility to respond to 

changing market conditions. 

In the San Joaquin Valley, where over half of 

the $27 billion of statewide gross agricultural 

production value was generated in 1998, 

developed surface water projects serve about 80 

percent of agricultural and urban water use. 

(Ground waterserves the remaining 20 percent of 

use.) About 35 percent of surface supply is 

imported. 

ENVIRONMENTAL CONSIDERATIONS IN 

WATER DEVELOPMENT 

The Sacrameoto and San Joaquin Rivers are 

the most developed river systems in California, 

providing water for three-Quarters of the state's 

irrigated agriculture and over 20 million people. 

Extensive networks of dams, diversion facilities, 

and pumping plants on these rivers have affected 

their ecology and ecosystem. It is impossible to 

discuss water issues in California without 

dtscussing the Sacramento-San Joaquin River 

Delta estuary. 

Near the confluence of the Sacramento and 

San Joaquin Rivers, the system of waterways and 

islands comprises a delta and a series of 

embayments leading to San Francisco Bay and the 

Pacific Ocean. Figure 6 shows the San Francisco 

Bay and Sacrameoto and San Joaquin River Delta 

estuary. This estuarine system has long been an 

important resource to California. The rivers 

flowing in to and through the Del ta play a 

multiple role in the estuary. In a simple sense, 

these rivers provide conduits for migratory fish, 



such as salmon, to move to and from the ocean. 
Migratory fish move upstream for spawning. For 
other fish species, Delta waterways provide 
spawning and nursery habita t. Ri ver inflow 
contributes much of the dissolved nutrients 

needed to support estuarine food chains. 

The major state and federal water export 

facilities are located in the southem part of the 
Delta. These facilities consist of large fish screens 
and pumping plants, together with numerous 
dams built on most of the major tributaries 
upstream. These facilities all play im portant roles 
in d etermining the abundance and distribution of 
fish, wildlife, and plants in the estuary. There are 
many unscreened agrucultural diversions in the 
Delta and on tributaries to the Delta that cause 
fish losses. Upstream dams change the ilow 
regime and are barriers to fish migrating to 
spawning babitat. Diversions from the estuary 

reduce the flow through the estuary. In short, 
water development is one of the major factors 
adversely affecting fish and wildlife resources in 
this ecosystem. 

INSTITUTIONAL FRAMEWORK FOR 
WATER DEVELOPMENT IN CALIFORNIA 

Today, water resource management in 
California is ata critical point as evolving policies, 
financial realities, and physical limits of the s ta te' s 
water supply infrastructure collide. Three major 
interest groups-urban, agricultural, and 
environmental-must work their way throuh 
California's institutional framework toward 
solutions that should benefit all Califomians and 
their environment. 

Since the mid,1950s, attitudes toward and 
methods for managing the state's natural 
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resources have gone through many vhanges. The 
population in the United States in general, and in 

California particularly, has become more 
environmentally sensitive. This sensitivity is 
reflected in statutes such as the National 
Environmental Policy Act California 
Environmental Quality Act, the federal and state 
Endangered Species Acts, the Clean Water Act, 
and the federal and state Wild and Scenic Rivers 

Act. 

In California, water use and supplies are 
controlled and managed under an intricate 
system of federal and state laws and agencies. 
Common law principles, constitutional 
provisions, state and federal statutes, court 
decisions, and contracts or agreements all govern 
how water is allocated, developed, or used. All of 
these components, along with the responsible 
state, federal, and local agencies, compose the 
institutional framework for alloca ting and 
managing water resources in Calliornia. 

The keystone to California's water law and 
policy, Article X, Seetion 2 of the California 
Constitution, requires that all uses of the state's 
water be both reasonable and beneficial. lt places 
a significant limitation on water rights by 
prohibiting the waste, unreasonable use, 
unreasonable method of use, or unreasonable 
method of diversion of water. 

After a 1983 Jandmark court decision, much 
attention is now focused on the public trust 

doctrine, which provides that the state holds 
navigable water and their underlying lands in 
trust to protect pubhlic interests (DWR, 1994). 

Traditional public trust rights include navigation, 
commerce, and fishing. California law has 
expanded the traditional public trust uses to 



include protection of fish and wildlife, recreation, 

scenic values, and environmental preservation. 

Consequently, in issuing or reconsidering any 

rights to appropriate and divert water, the state 

rnust balance public trust needs with the need for 

other benefidal uses of water. 

The heightened environmental awareness that 

flourished in the 1960s and 1970s led to enactment 

of state and federallaws that protect free-flowing 

rivers under a "wild and scenic" designatıon. The 

National Wild and Scenic Rivers Act was passed 

in 1968, while the California Wild and Scenic 

Rivers Act was passed in 1972. Both acts are 

intended to preserve rivers with extraordinary 

scenic, recreational, fishery, or wildlife values, in 

their natural state for the benefit of the public. The 

acts generally prohibit construction of any dam, 

reservoir, di version, or other water impoundment 

on a designated river, diversions needed to 

supply domestic water to residents of counties 

throuh which the river flows may be authorized if 

it is determined that the diversion will not 

adversely affect the ri ver' s free-flowing character. 

Most of the rivers in the N orth Coast Region are 

designated as wild and scenic, prohibiting water 

development and export of water supply from 

these rivers. 

The National Environmental Policy Act 

directs federal agencies to prepare an 

environmental impact statement for all rnajor 

federal actions that may have a significant effect 
on the human environment. It isa procedural law 

requiring all federal agencies to corlSider the 

environmental impacts of their proposed actions 

during the planning and decision-making 
processes. CEQA, modeled af ter NEP A, requires 

California public ageney decision-makers to 
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document and consider the environmental 
impacts of their actions. It requires an ageney to 
idcntify ways to avoid or reduce environmental 

damage and to implement those measures where 
feasible. 

The state and federal Endangered Species Act 

is designed to preserve endangered and 
threatened species by protecting individuals of 
the species and their habitat and by implementing 
measures that promote their recovery. Over 650 
species have been listed as threatened or 
endangered in the United States. Of those, 110 are 
native to California-the largest number in any 
s ta te (DWR, 1998). Once a species is listed, the act 
requires that state and federal agencies ensure 

that their actions do not jeopardize the continued 
existence of the species or ha bi tat critical for the 
survival of that species. The ESA has been 
interpreted to apply not just to new projects, but 

also to ongoing project operation and 
maintenance. 

Seetion 404 of the federal Clean Water Act 
regulates the discharge of dredged and fill 
materials into the waters of the United States, 
including wetlands. This seetion of the act has 

been defined broadly to include the construction 
of any structure involving rock, soil, or other 
construction material. This seetion also requires 
the project proponent to evalua te all alternatives 

that meet the project purpose and select the least 
environmentally damaging practicable 
alternative. This seetion of the act has significant 
implications in water development, as it requires 
all altematives, including water conservation, 
recycling, and land fallowing, to be evaluated 
along with the proposed water projects. 

Seetion 10 of the 1899 Rivers and Harbors Act 

requires a permit for obstructions to navigable 



water. Most water development projects must 

comply with Seetion 404, Seetion 10~ or both. 

Increased environmental awareness, public 

interest in protecting and preserving the state's 

natural heritage, and enactment of various laws to 

protect environmental resources have changed 

water resources development planning in 
California. Water resource planners are learning 

the new tools of planning as they develop a new 

planning vision that balances urban and 
agricultural water needs with the need to protect 

the environment. This evolving process, as well as 

the higher costs of development, has created a 
gridlock in water resources planning and has 

slowed down water resources development in 
California, y as competing water needs and water 

users are working on an acceptable and 

financially feasible solutions to complex water 

management issues. 

As evident from Table 1, which shows the 

histerical development of reservoirs in California, 

the majority of large dams (impounding 
reservoirs with capacity of 50,000 af (61.7 million 

m3) or more) were constructed prior to the 1970s. 
In the last two decades, only a few large 

reservoirs have been built, reflecting the need to 

change strategies in water resources development 

planning. The current planning process focuses 
on increasing water supply reliability by various 

means, including nonstructural alternatives such 
as demand management (such as water 

conservation, water recycling, and water 

transfers). The most recent major reservoirs 
planned and constructed in California have been 

offstream storage projects .. Offstream storage 
reservoirs are constructed on a smail stream that 

does not significantly contribute to the water 
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supply of the reservoir. Most of the water supply 

for an offstream reservoir is conveyed from other 

sources. Ofistrearn storage has an inherent 

environmental advantage because the reservoirs 

tend to be on minor tributaries, which reduces 

impacts on li ve s trearn habitat and would not be a 

barrier for fish migratian to upstream spawning 

habitat. 

CURRENT WATER DEVELOPMENT 

PLANNIN C PROCESS IN CALIFORNIA 

The Sacramento-San Joaquin River Delta 

estuary is the hub from which two-thirds of the 

state's population and millions of acres of 

agricultural land receive part or all of their 

supplies (DWR, 1994). lt provides habitat for 

many species of fish, birds, mammamls, and 

plants while also supporting extensive farming 

and recreational activities. Many different 

interests have a vita1 stake in the Delta: farmers, 

fish and wildlife groups, environmentalists, 

boaters, people involved with shipping and 
navigation, and the people and industries that 

receive water from the Delta and the state's two 

largest export systems, the State Water Project 

and Central Valley Project. Therefore, the focus of 

the state's water resources development planning 

process is on the Delta. 

Competing needs and various governmental 

agencies with different jurisdictional claims on 

the Delta have made today's water resources 

planning process more complex than ever. The 

challenge for water resources planners and policy 
makers is to create a planning strategy that can 

balance the di verse and often conflicting interests, 

and to resolve the water management gridlock 

that exists today. 



The water resources development planning 

process in California today must adhere to some 

fundamental principles to succeed. These 

principles include: 

• Selecting the least envirorunentally damaging 

practicable altemative. This principle requires 

a comprehensive environmental evaluation of 

all alternatives to d etermine which practicable 

alternative has the least environmental 

impacts. This evaluation must include non 

structural alternatives such as water 

conservation and land fallowing, and the no­

action alternative. 

• Using an integrated resources planning 

process. This principle recognizes that 

meeting future water needs is often best 

served by implementing a variety of water 

management actions in an integrated form. 

Critica! to the success of integrated resources 

planning is that its goals are best 

accomplished in an open planning process 

with all the affected parties actively involved. 

Integrated resources planning ensures that all 

resources be evaluated and considered in a 

water management plan, and all the concerns 

of the interested parties be addressed fully 

and without bias. 

• Using a least-cost planning process. This 

principle gives all available alternatives an 

equal chance in the selection process. In this 

process, the water manager's objective 

becomes one of meeting all water-related 

needs of custom ers. For example, if a growing 

service area's need for additicnal water and 

sewer treatment can be met by an ultra-low­

flush toılet retrofit program rather than by 

additional water supplies and treatment 
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facilities, then the retrofit program should be 

considered on its merits and compared with 

all other options when developing a water 

management plan. With the least-cost 

planning process, the cost of implementing 

new water management programs rnust be 

weighed against the benefits resulting from 

implernentation of a project or the economic 

losses, inciurling una ttained benefi ts, 

associated with not developing additional 

supplies. 

• Protecting ecological and eecsystem health. 

This principle is a primary consideranon in 

any water development planning process in 

California. Such protection is needed to 

preserve thestate's natural heritage for future 

generations. 

Because the Sacramento-San Joaquin River 

Delta estuary is the hub of California's water 

plumbing system, most of the water resources 

development projects should take into account 

the estuary's complex issues. To address these 

issues and to forrnulate a long-term strategy for 

California water management, the CALFED 

program was established by the Governor of 

California and the U.S. Secretary of the Interior. 

The CALFED Bay-Delta Program, initiated in 

1995, is a collaboration among state and federal 

agencies and the s ta te' s leading urban, 

agricultural, and environmental interests to 

address and resolve the environmental and water 

management probleıns associated with the San 

Francisco Bay and Sacramento and Sand Joaquin 

.River Delta estuary system. The mission of the 

program is to develop a long-term comprehensive 

plan that will restore ecological health and 

improve water resources management for 

benefidal uses of the Bay-Del ta system. 



During the last four years, the stakeholders 
within CALFED are evaluating various water 
management strategies and negotiating an 
acceptable solution for meeting future water 
needs, while protecting the ecosystem of the 
Sacramento-San Joaquin River Del ta estuary. The 
result of these efforts is a draft programmatic 
environınental impact statement published this 
year. This document presents strategies for 
eecsystem restoration, water quality 
improvements, Delta levee system integrity, and 
water supply reliability. Water supply reliability 
strategies are developed considering the 
principles listed above and consist of water use 
efficiency, water transfers, and integrated storage 
investigations (CALFED Bay-Delta Program, 
1999). 

The Integrated Storage Investigations 
program will evaluate the feasibility of 
conjunctive management of surface and ground 
water resources, nine offstream surface storage 
projects, enlargement of three existing reservoirs, 
and re-opera tion of existing reservoirs. This is the 
most comprehensive storage investigation in 
California in recent years and was formulated 
after years of negotiations and assurances that the 
Sacramento-San Joaquin River Delta estuary 
eecsystem will be restored and protected, and 
that all reasonable water use efficiency programs 
will be in place. 

With continued efforts to prepare for the 
future within this framework, California can have 
safe and reliable water supplies for urban areas, 
adequate long-term water supplies to maintain 
the state's agricultural economy, and restore and 
protect fish and wildlife habitat for the enjoyrnent 
of future generations of Californians. 
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Figures 

Figure 1. California is located in on the 

western coast of the 48 contiguous s ta tes of the 

United States of America. 

Figure 2. A relief map of sorne of California's 
major geogra phic and geomorphic features. 

Figure 3. The annual variability of histork 
flow in the Sacramento River, the largest in 

California, illustrates the state's climatic 

variability. 

Figure 4. California's uneven distribution of 
water resources has led to the state's extensive 

water storage and conveyance systerns. 

Figure 5. Many regions depend on imported 
surface supplies to sustain its population and 
economy. 

Figure 6. The Sacramento-San Joaquin Rivers 
converge to form the Delta, the hub of California's 

surface water delivery system. 

Tables 

Table 1. Historic development of reservoirs 
with capacity of 50,000 af (62 million rn3) or more 
in California. 
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WATER AND THE BRAZILIAN DEVELOPMENT: 
THE ROLE OF INTERBASIN TRANSFERS 

ABSTRACT 

By 
B.P.F. Braga 

This paper presents recent developrnents on 
the subject of integrated water resources 
management and the role water plays in 

providing the driving force for development. In 
particular the main Brazilian interbasin water 
transfers are revisited. This includes existing 
transfers and proposed transfers in urban and 
rural environments. Multiple water uses and 
users in highly demanding areas generate all sorts 
of conflicts that need to be systematically 
addressed and resolved. In the specific case of 
urban environments other seeters must be 
incorporated in water resources planning 
induding: solid waste collection and disposal, 
transportation and land use management. On the 
other han d, water planning and management will 
only provide sustainable and d ura b le solutions to 
problems if there is an adequate public 
parti ci pa tion. 

In the past the issue of planning and 
management in the water resources seeter was 
trea te d as a problem with the single objective of 
maxiınizing econornic efficiency. More recently, 
however, the concept has evolved to incorporate 
other facets of the decision making process 
including issues such as: environment, social and 
political impacts, equity and the like. In less 
developed countries, however, where levels of 
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use of energy are low, social irnbalance is high, 
uneven distribution of ineome is common, it is 
very difficult to implement these modern 
concepts. Ernergent economies of the world face 
today the challenge of growing economicially and 
at the same time conserve their natural and 
environmen tal resources. Many developing 
countries, from Asia to Latin America are facing 
this situation taday. A common characteristic of 
these countries is the degradation of the water 
environment both in the urban and rural 

environments. 

In Latin America after the democratization 
process that took place in most countries after the 
80s, public pressure though NGO, professional 
associations, ete. imposed new models of 
management in the water sector. These new 
models have been extremely successful in 
bringing the political class more aware of the 
water problems and in many countries have 
resulted in effective measures to improve the 
quality of life of many basin dwellers. The 
Brazilian experience is no exception to this rule. 
Public pressure, after the democratization process 
that took place in 1983, forced congressmen to 
propose a new Federal Constihıtion in 1988 in 
which environmental and water issues are 
explicitly considered. Professional associations 
related to water resources, lead by the water 
management commission of the Brazilian Vvater 
Resources Association, played a definite role in 

the technical and institutional arrangements for 
implementation of integrated water resources 
management in the country. 



U nder this new institutional and legal sctting 

the paper shows advantagcs and disadvantages 

of two major diversions in Brazil. One that is in 

operation for more than 30 years in the urban 

environment and was design ed to domestic water 

supply and hydropower generatian and the other 

is a projected transfer in the NE Brazil to 

irrigation development. 

The MRSP indudes the city of Sao Paulo plus 

39 adjacent cities occupying an area of 8.050 km2 

of urbanized area. The present population is 

about 16.5 million, with estimates of about 19 

million for yer 2010. This region (Figure 1) is the 

largest urban concentration and the largest 

industrial complex of Latin America. Its industrial 

output encompasses around 27% of the natıonal 

total production and 62% of the state total. 

Population represents approximately 52% of state 

total of 33 million inhabitants. An extremely high 

population growth rate in the last 30 year has 

posed tremendous dernan ds on water supply and 

water quality control. This fast economical 

development was due to a river inversion that 

was implemented in the 30s to produce 

hydrolecetric energy in a high head hydropower 

plant nearby 5ao Paulo. Due to these diversions 

and interbasin transfers Sao Paulo is today the 

leading industrial and commercial center of Latin 

America. 

On the other hand, the fast urban growth 

generated severe conflicts of water use in the 

upper Tiete River basin. Urban water pollution 

that resulted from inadequate effluent discharge 

treatment made the diversion for hydropower 

generatian to be stopped. This is generating an 

annual economic damage for the eleetTical sector 

of the order of US $ 200 milli on. 
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The di version of the waters of the Sao Paulo 

Francisco river (Figure 2) is taday the major 

technical-political issue in the water resources 

sector in Brazil. The proposal of transferring the 

waters of that river to the semi-arid region on NE 

Br azil (Figure 3) da tes back to 1886 when the first 

ideas to share the "River of the National 

Integration" \\~th the more water scarce areas of 

NE Brazil. The average annual flow of the Sao 

Francisco ri ver at the transfer point is 2.060 m3 1 s 

and the transfer flow proposed in 1985 was 300 

m3 1 s to irrigate 600.000 ha in the scmi-arid states 

of Ceara, Rio Grande do Norte and Paraiba. More 

recently these studies wre reviewed and currently 

the alternative selected is proposing a transfer of 

75 m31
s to increase reliability of water supply for 

almost 200 cities located in the so-called 11drought 

polygon". The transfer will also allow a more 

flexible operation of the reservoirs and irrigation 

of high economic return agriculture, mainly 

exotic fruits. 

The major debate today around this project is 

related to the lass of economic benefits that the 

Sao Francisco basin would occur due to the water 

transfer. Over the last SO years the Companhia do 

Vale do Sao Francisco - CODEVASF has 

promoted the regional development of the basin. 

Today, a cascade of 5 large hydropower plants 

with an installed capacity of 10.356 MW of a total 

of 26.435 MW potential are in place in the basin 

and the transfer would impact the electrical 

energy generatian of the system. There is also a 

very productive agriculture in the Sao Francisco 

Valley with productivity indexes which are 

double or even triple the rest of the country. 

Although the Sao Francisco river basin 

encompasses 7 states (Minas Gerais, Bahai, 

Goiaas, Pernambuco, Sergi pe e Alagoas) and the 



Federal District, most of its 640.000 km2 and its 

15.1 million population are located in the state ol 

Bahia. 

Some of the lessons learned from the transfeı 
schemes deseribed above, allow us to list the 
following: 

• lnterbasin water transfers should consider 
long term impacts in both the donor and and 
receiving basins 

• Impact analysis should not be limited to 
economic issues but and more importantly 
should coı1Sider environmental and social issues 

• DlrnWG PUMPIHG &TA TION 

V PLAill!aı PUt:ıPıtıc SiAnou 

\;> !XJSlllcC ftesa!VOlft 

\:;:> PLJJUfE'DICOfiSTRUCTlON RES~VOIR 

• Water availability alone does not provide 
development, what is needed is an integrated 
plan including all social, economic and 
environmental considerations 

• interbasin transfers are only possible if all 
trade-offs are explicitly indicated and 
compensatory mechanisms can be established 
under a dear and institutional arrangement 

Figure 1. The Interbasin Transfersin the Metropolitan Region of Sao Paulo 
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Figure 2. The Sao Francisco Ri ver Basin 
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Figure 3. The Sao Francisco Water Transfer Scheme 
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Şanlıurfa-Turkey 
November 8-10, 1999 

M. ROL'X, Chairman of the Board of Directors of 

the Rhône-Mediterranean-Corsica Water Ageney 

M. SAL VEITI, Project Manager, Seine­

Normandy Water Ageney M. VALIRON, 

Secretary general, Water Academy 

L THE 1964 LAW 

Since the passage of the Water Law in 

December 1964, water management in France, in 

the six major hydrogra phic basins, is based on a 

close assodation between the elected officials 

designated by the departements and regions, 

users (industry, agriculture, private consumers, 

fishermen, environmental protection), as well as 

civil servants. 

The Basin Committee, with its three groups, 

discusses and adopts every five years an action 

plan for water management in its basin and 

approves the financial means to implement it, 

dra~ring on fees on waste and pollution produced 

and on the volume of water withdrawn or 

consumed. 

The Water Agency, a public instutibon, drafts 

and submits the plan and then collects the fees 

and distributes the revenues in the form of 

assistance (grants or loans) for projects of 

comman interest (clzart and tab/e on transparencies). 
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1.1 The fight against pollution 

The system, which began operation in 1968, 

has developed gradually, in most of the projects 

for which it provides 40% to 60% of the financing, 

the nations of planned and integrated 

management and an assodation not only with the 

comrnunes, as institutional decision-makers, but 

also with industry and users. 

To put an end to pollution in rivers and 

rehabilitate them, the agencies have instituted a 

policy of quality goals, after counting up for a 

river like the Vire (in Normandy) all municipal 

and industrial wastes, assessing their effects, and 

determining the elean-up efforts to be taken for 

each of them in order to bring each stretch of the 

river to a given quality level. Then, with the 

representatives of the communes, industry, and 

environmental protection associations working in 

concert, parties involved adopt a plan for the 

gradual reduction of wastes, with the ultimate 

goal being the improvement of the water quality, 

to which the Ageney then provides financial 

assistance. 

This mechanism has since been installed in 

every French departement for all their rivers, in 

the form of a plan setting contracts for rivers that 

exceeded the departemental limits or for the 

rivers of a region like the Ile-de-France, in the 

form of a multiyear dean river plan. The river 

contracts deal not only with water quality 

improvement, but also with the flows required to 

provide drinking or irrigation water. For 

example, on the Viaur, a tributary of the Aveyron, 



ari ver that flows down from the Massil Central to 
the Dordogne and Atlantic Ocean, the goals are 
much broader: to control wastes and at the same 
time to rehabilitate the river and its banks based 
on local diagnosis. The local partners (federation 
of fishers' associations, riverside residents, 
associations, farmers, Electricite de France, and 
the national government) are all represented ona 
steering committee, while relying on the Adour­
Garonne Water Ageney to draft a river contract 
drawing on the accrued revenues. With the 
support of an association, the steering committee 
intervenes even before the project begins, through 
an official, starting with a diagnosis, to define 
approaches anda plan under the auspices of an 
appropriate structure. In particular, it drafts a 
plan to lower upstream weirs during dry spells to 
reduce potlutant levels. The projected budget for 
this opera tion, which is just getting under way, is 
167 million francs. 

1.2 In tegrated· planning 

Integrated planning concerns not only the 
river course but alsa an expanded area, which 
ma y be a hydrographic basin with all the run-off 
and economic development of the en tire zone, in 
all its aspects (urban, agricultural, industrial, 
energy, touristic, ete.) or a specific and coherent 
planning district, such as the territory associated 
with some particular agricultural activity or an 
urban agglomeration with a significant urban­
roral interdependence. 

E.P.I.Dor, a public institution, submits the 
action taken as an ageney representing the six 
departements traversed by the Dordogne and its 
tribu taries to promote the coordinated and 
harmonious development of the 24,000 sq. km. of 
the valley and provide quality of life to its 1.2 
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million inhabitants. E.P.I.OOR has the following 

mıssıons: 

• Seeing to the protection and restaration of the 

environment; 

• Improving water resources with regard to 

quality, quantity, and the management of the 

Dordogne and its tributaries; . 
• Providing coherent development of the 

economic activities associated with the 

Dordogne; 

• In the domain of tourism, promoting and 

developing the "Dordogne" label. 

To attain these goals: 

• It can conduct or commission any study that 

may be useful for accomplishing i ts rnission; 

• It may advise contracting authorities and 

represent them if they so request; 

• lt may have a special relationship with 

regional agencies and contracting authorities. 

Its involvement, which dates from 1995, 
developed after major efforts accomplished by the 
m unicipalities and industry, with heavy financial 

support from the Adour-Garonne Water Agency, 
which has made it possible to sharply reduce 

potlutant wastes and reclaim the basin. 

E.P.I.DOR. has drawn up a cooperation chart 
and detailed action plan for the period 2000-2006, 

at a cost of about 1.5 billion francs. It set four 
priorities: 

1 Heritage and environment 

1 Green tourism and blue arteries 



1 Quality agriculture 

1 Development and environment 

It relies on information from and cooperation 

with all public and private partners, in particular 

the tourism, and environmental protection and 

fishers associations, endovted with significant 

financial means (about 10% of the plan). 

Increasing public awareness and training are 

important so that the departmental steering and 

follow-up committees can deri ve full benefit from 

the presence of the associa tions and users. 

The action itself takes various forms: 

• A subsidy to river-management syndicates, 

provided with 10% of the budget, that opera te 

pursuant to the methods deseribed in the 

previous paragraph as well as the river 

committees like that of the Viaur. There are 

already three of them, on the Haute 

Dordogne, the Leze, the Isle, and the Rhue, 

where many hydroelectric dams play a major 

role. Their management must obviously take 

account of downstream water needs for the 

eııvironment, wildlife, and tourism. 

• Various specific actions, such as protection 

against eutrophication of reservoirs behind 

dams, definition of the threshold flows of the 

Dordogne, return to the sources for migratory 

fish, the protection of sensitive and wet zones, 

the promotion of a long-term regional 

planning and development policy. 

1.3 Quantitative water management 

In the Paris region, flooding by the Seine and 

the Marne made it necessary to build dams to 

hold back the autumn and winter flow, while the 
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potabie-water needs of the Paris agglomeration 

and its 10 million inhabitants demanded more 

water than the low-water mark of these two rivers 

could provide. Thus the works originally 

undertaken to control floods also served to raise 

the low-water mark. The interdepartemental dam 

agency, with representatives from Paris and the 

four departements of the inner ring, the "Grands 

la es de Seine," has received major assistance from 

the Seine-Normandy Water Agency, both for 

construction and for management of the three 

major reservoirs, all located outside the lle-de­

France: the Seine (or Orient Forest lake) and Aube 

dams in the departement of the Aube and the 

Mame dam (or Der lake) in the departement of 

the Mame. 

A coordinating committee with 

representatives of the various parties concerned 

(civil service, water-distribution companies, ete.) 

for managing the dams and their gates provides 

for cooperation in the satisfactory management of 

these works (COTECO). 

Although the floods do not endanger human 

life, their economic consequences are 

considerable: close to 50 billions francs in damage 

for a flood of the 1910 level, before controlled 

management was introduced. It was to limit such 

damage that the three dams mentioned above 

were built, along with that of Pannessiere on the 

Yonne. The four together ha ve a capacity of 800 

million m3 to reduce floods and raise the low­

water mark. Their management is complex but 

the effect is quite noticeabi e in lowering the high­

water line of minor and moderate floods at Paris. 

lt is based ona notification center that issues 24-

or 48- hour forecasts to make it possible to take 

the necessary precautions in low-lying areas. To 



this are added instructions for avoiding flood 
risks, whose application is tricky because of urban 

pressures. 

1.4 Agglomeration contracts 

As for the rivers, Agencies have gradually set 
up five-year contracts with many French urban 
areas (mo re than 300 all told). These bring 
together officials of these entities with 
representatives of the central municipality and 
neighboring communes that form an 
"agglomeration." The goal is to define and 
finance collectively a series of integrated 
operations to improve the water demand of the 
inhabitants, industry, and green space, as well as 
the drainage and purification of wastewater and 
rainwater, while respecting the environment, 
locally as well as upstream and downstream. 

For example, at Reims, an urban area with 
200,000 inhabitants, the city itself, which accounts 
for 85%, the five suburban communes, and the 
Seine-Normandy Water Ageney have concluded 
a contract to invest 360 billion francs, of which 
more than 200 billion come from the Agency. 

The working plan calls for the following: 

• The creation and the development of a new 
impoundment field upstream of Reims, on the 
Vesle, and the reservation of a tract for 
an other located to the north, on the Suippe, to 
increase water resources and replace former 
impoundments now inside the city; 

• The development of networks to collect 
rainwater and wastewater and upgrading of 
the purification plant to permit the spreading 
of treated water and its reuse for agriculture; 
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• In concert with the "dean Vesle" campaign, 
reelamation of the riverbanks inside the city. 

II. THE 1992 LA W 

The defect of the process specified by the 1964 
law was that all actions were part of a fi\·e-year 
plan. This is why the legislature, in the new 1992 
law, provided for planning with a twenty-year 
horizon. 

Finally, to guarantee the coherence of the 
action by different water-related agencies and 
implement balanced management of the resource, 
the 1992 water law provided for planning on two 
levels: 

• At the river basin Jevel, the mandatory water 
management master plan (SDAGE) sets 
management approaches and global 
objectives; 

• For each sub-basin, optional water 
management plans (SAGE), drafted at local 
initiative, determine local goal modes of 
action. 

11.1 SDAGEs 

SDAGEs are defined by article 3 of the water 
law of 1992. They constitute the first application 
of the principles laid forth in the first h'\TO articles 
of the law: "Water is part of the common heritage 
of the nation. Its protection and use, and the 
development of the resource while observing 
natural equilibria are a matter of general interest." 
SDAGEs are mandatory. They have been set up 
by the basin committees, approved by the 
government (basin coordinator prefect) and in 
place since 1997. 

SAGEs are an optionallocal initiative. To set 
up a SAGE, the local communities and their 



intercommunal groups can form a public 

institution knownasa Local Water Community 

(CLE), which draws half i ts members from local 

communities, one quarter from those 

representing the water cycle (users and 

associations), and one quarter from government 

agencıes. 

Drawing up SDAGEs took nearly four years 

in each basin, starting from the efforts of several 

geographic and thematic working groups whose 

members included, along with water spedalists, 

all those responsible for urban and rural planning 

who are interested in having water resources and 

needs correspond, in both quantity and quality, as 
a function of population distribution and 

activities, while protecting the environment. They 

were conducted in sınaller geographic zones, 

generally by breaking down a basin into sub­

basins, so that the members of these commissions 

(geographic commissions), close to the ground, 

could share their experience and ideas. 

To hold down costs, thanks to the 

participation in each major basin of more than one 

h undred persons (elected officials and users) and 

experts, in addition to the committee rnembers 

themselves, the documents prepared and revised 

at meetings were submitted to boards organized 

with the regional councils and departemental 

assemblies. The latter approved their general 

tenor after inserting, as appropriate, their own 

comments and modifications. In this way the 

documents ratified by the authorities had been 

endorsed in each basin by around one thousand 

local, departmentat and regional officials and 

experts. They respect the principles of long-term 

development thrifty management for and with 

citizens, safeguarding the environment and 

quality of life, and comprehensive in that they 

take account of all aspects of planning and are 

meant for the inhabitants of both today and 

tomorrow. 

TheSDAGE: 

Regulations 

The SDAGE applies 
administrative decisions 

A Water Plan on the Basin Level 

Planning 

to The SDAGE guides 
plan s 

Figure 1. 
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Delinition of local water 
managemen ı 

public The SDAGE identifies the 
relevant hydrographic units 
and sets the rules of 
co herence 



ı Initiative ı 

ı Drafting ı 
L------------J 

Consultation 

ı Adoption ı 
L--------..1 

ı Approval ı 

The proudure to draft a SDAGE 
WaterLaw of January 3, 1992 

Jocal 

central 

Figure 2. 
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Finally, an SDAGE is composed of a written 

document that sets goals (e.g., for surface water 

quality) and priorities (demarcation of sensitive 

natural environments). 

Figure 2 traces the long path followed to draft 

such a document. 

By way of example, the S D AGE of the Rhône­

Mediterranean-Corsica basin defines ten basic 

approaches: continuing to pursue the fight 

against pollution, guaranteeing water quality at 

the level of user needs, reaffirming the strategic 

importance and fragility of aquifers, managing 

better before investing, respecting the natural 

functioning of environments, restaring or 

preserving special aquatic environments, 

restering without delay particularly degraded 

environments, making more effective 

investınents in risk management, thinking about 

water management in terms of regional planning, 

and reinforcing concerted local management. 

Every SDAGE provides for the elaboration of 

reports to follow up the recommended measures. 

These are annual documents intended for broad 

distribution among all those active in the basin. 

lll SAGEs 

With regard to the SAGEs proposed in the 

various basins, with a surface area of 1,000 to 

2,000 km2, some sixty are currently being drawn 

up; aboutofthem have a Local Water Community 

(CLE), and about ten have set up their action 

plans. The modes for establishing these plans, 

which must obey the stipulations of the SDAE, 

are analogous to those for the master plan but 

more detailed and operational, because they 

apply to much smaller areas. To draft them, the 
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CLE calls in outside figures and experts and also 

relies on the advice of users and sectorial 

associations. They are this the favored venue for 

the adoption of long-term development policies. 

11.3 An example of a SAGE: The Lower Ain 

Valley 

The Ain is the most im portant tributary of the 

Rhone upstream of Lyons. Its upper and middle 

stretches are affected by a series of hydroelectric 

installations. The SAGE applies, ona north-south 

axis, from downstream of the last dam until the 

confluence of the Ain and the Rhone, and from 

west to eastfrom the Dombes plateau as far as the 

edge of the Bugey massif. It constitutes a 

hydrogeological and landscape unit with an area 

of 600 sx. km. (16% of the total drainage basin of 

the Ain), covering 40 communes. 

This sector involves a strategic groundwater 

resource of regional importance, a resource 

heavily used by the urigated farms that are 

widespread in the valley. On its lower stretch, 

near the confluence of the Ain and Rhone, is the 

"Ain Plain" industrial park, with about 40 

factories. The lower Ain is a shifting river that 

creates a mosaic of remarkable natural 

environments of national and even European 

importance. Its waters are home to a typical 

species of fish, the commen graylin~ which 

attracts heavy fishing activiy (the Ain is the only 

river in France listed as containing this fish). 

Finally, the proximity to Lyons, only about 30 km 

away, fosters the development of tourism 

strongly oriented toward water sports and 

recreation. 

Since 1990, the General Council of the 

department of the Ain and the Rhone-



Mediterranean-Corsica Water Ageney have 
co nd ucted a study to de.fine a global plan for 
management of the lower Ain valley, which made 

it possible to being a SAGE for this sector and 

provide elements for defining its scope. This 
demarcation and the creation of the Local Water 
Commission (CLE) were completed in 1995. The 

first steps of this SAGE were actually taken when 
the 40 communes covered by the SAGE formed a 
SIVU of the Lower Ain valley drainage basin, 

providing the CLE with the financial means to 
implement the SAGE and setting up a joint 
executive office for the CLE and the SIVU. The 

biring in 1998 of a project manager and half-time 
secretary, for two years, should make it possible 
to draw up a definitive SAGE document by the 

beginning of the year 2000. 

The major problems found concern the 

following: 

• Threats to groundwater 

• Disturbances to the fluvial d ynamics of the 
ri ver and subsidence of the ri verbed 

• Degradation of water quality and especially 
eutrophication 

• Erosion of thebankson all watercourses and 
filling in of their beds 

• Deterioration of piscicultural quality 
(common grayling) and increasing scarcity of 
unique natural milieus 

And, in general, usages that are not 
compatible with the level of water utilization and 
management. 
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11.4 Rural contracts 

First we must list the methods used to draw 

up and develop a rural contract: 

- The partners mıd tlıeir needs: 

The phase of preparing and dravving up a 
rural contract is based on a preliminary 
information gathering stage and inquiries as to 
the expectations and the suggestions of the 
inhabitants and socioprofessionals. This stage is 

handled in concrete terms by a "rural water'' 
manager who is hired by a local em ployer w ith 
the financial assistance of the Water Ageney and 
its technical backing. This stage is decisive for 
maximizing the prospects for success of the local 
contract, because it makes it possible to fully 
understand the expectations of those involved 
and to design with them the multiyear project for 
joint water management uniting them around 
this shared resource. 

- Consulting and working together witlı the 
popula tion: 

The drafting of a rural contract, and its 
iınplementation after signing, is based on a local 
steering commitlee that is statutorily defined in 
the arrangement for this operation. In the 
contract-preparation phase, this steering 
committee is named in the dauses of the financial 
assistance agreement between the ageney and the 
employer of the manager. The obligation for full 
consultation with local actors and a minimum 

frequency of meetings is specified in it. This takes 
place with the elected representatives of the 
communities, socioprofessional representatives 
(associations and chambers of coınmerce) and the 
local associations. 



In the phase of applying the rural contract, the 

steering committee, supplemented as appropriate 

by theme committees, is the keystone of its 

application, because it confirıns every annual 

action plan drawn up by the rural water manager 

on the basis of projects advanced by the partners 

in the field. This collaboration is inctispensable, 

because they are the ones who cover the cost of 

the works and a pprove the collecti ve actions. 

- bıcreasitıg public awareııess, itıfomıation, 

and education: 

The objective of the action is defined by the 

local population. This entails clear and complete 

information as well as answers to rnany 

questions. This is done by means of lectures and 

de bates, articles in the media, and by the i/word of 

mouth" conveyed by socioprofessional or local 

representatives, by the associations, by educators, 

and encouraged by the rural water manager and 

the steerin gcommittee. 

Information by itself is not enough. It is also 

necessary to educate users so they understand 

why and how they should modify some of their 

habits. This is the role of technical advisors and of 

the fitting out of demonstration parcels. Going 

beyond education, there is a need to teach about 

the management and cost of water. The preferred 

venue for this education is the schools, where the 

rural water managers and Water agencies can be 

involved. The organization of exhibits and 

debates can reinforce the impact of these 

educational activities and involve both children 

and their pa ren ts. 

About that example point it is tısefuJl to quote 

that, in the Seine-Normandy bas ina very heavy 

program of ed u ca tion and training is 
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implemented from over than 13 years; the "Water 

classes". It concerns everybody, schoolchildren, 

experts, adults, elected people ... There is 850 

water dasses each year: that is to say about 

27,000 persons having a five-days training period 

on water per year. 

- Evaluntion and increased financing: 

A rural contract cornprehends a continual 

process of evaluation, involving technical 

monitoring of the natural environment and 

works, finandal oversight of public grants, and 

the support and commitment of local players, 

both private and public. 

An ongoing feedback between supply and 

demand is indispensable because this process, 

with no regulatory character, is based on the 

notian of voluntary participation. Hence it is 

essential to llsten to the expectations of the 

inhabitants and socioprofessionals, to organize 

the corresponding actions so they are effective, 

and to accompany all of it with finandal 

assistance specific for this type of contract. 

In Seine-Normandy, a rural contract is 

possible thanks to the financial dynamics added 

locally by the increased allocations from the 

Water Agency. This is the result of the voluntary 

policy chesen by its administrators to encourage 

the cooperation of local actors toward a local goal 

of concerted and long-terrn management of water 

resources and is based on the solidarity of the 

b asi n. 

Today,32 rural water managers are employed 

in the Seine-Normandy basin, eight of them to 

implement the eight contracts that have been 

signed to date and 24 to draw up new contracts. 



By way of example, the "Clean Water" plan 
supported by the loire-Bretagne Water Ageney 
and Loi'c Caubet, the mayor of Lanıballe, has 
initiated operations to restore water quality in all 
of Brittany, leavily disrupted by the large number 
of industrialized poultry and swine farms as well 
as agriculture that imposes poor controls on 
fertilizer use. The action taken in 20 pilot basins 
apply to waste treatment, the use of liquid 
manure, and "fertimieux" and "irrimieux" 
projects (improved use offertilizer and irrigation) 
in close partnership with producers and farmers. 
Each one includes a project carrier and manager, 
who direct the actions approved by a committee 
of representatives of all the public and private 
partners, which monitors execution. The 
financing is conveyed to the various contracting 
authorities by each of these committees, which 
resemble the six French basin committees, on a 
sınaller scale but very close to the field. 

In addi tion, they plana role in the day-to-day 
control of implementation of the plan. This 
application of a close private and public 
partnership fits in very well with the 
arrangements deseiribed above. The projected 
investment is 1.5 billion francs, derived in 
particular from the European Community, local 
communities, and the Water Agency, in addition 
to that based onuser fees. 

Ili-SOME PERSPECI'IVES BY WA Y OF 
CONCLUSION 

This overview of French water and planning 
policy has emphasized its gradual progress over 
three decades and shown how the tripartite 
ınanagement of water has moved down from the 
basin committees, at the top, toward the field. 
Then, with the 1992 law, planning was expanded 
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from a fi ve-year to a 15- and eve n 20-year horizon, 
with SDAGEs, and the instutitionalization of 
tripartite management with SAGEs and local 
water communities (CLEs). 

In parallel, these integrated management 
methods have also been applied, in stages, to 
several international basins, such as Lake Geneva 
between Switzerland and France, or the Rhine, 
with Switzerland, France, Germany, Belgium, and 
the Netherlands. There has also been mavement 
from targeted actions, such as the restering water 
quality in Lake Geneva, to basin-wide planning 
or, for the Rhine, from the managemen t of saline 
wastes to management of floods and pollution as 
a whole. 

As for the integration of users in this 
management, there is stili much to do, but the 
indispensable development of information, 
training and education and the greater awareness 
evident everywhere are certainly steps in the 
right direction. 

Finally, this process should lead to a new 
mode of water management for the twenty-first 
century, the means of which are deseribed in the 
Social Charter for Water drawn up by the Water 
Academy and V isi on 2025 (see Appendix 1). The 
methods derived from it, which have been 
applied in many places in the world, have 
demonstrated their effectiveness. 



APPENDIXl 

USER PARTICIPATION IN THE 

D RAFTING OF THEWATER CHARTER 

Since the start of 1999, the Water Academy 

has been circulating a draft of the Charter and 

questionnaire to many organizations in the water 

sector, associations, elected offidals, and so on, 

almost everywhere in the world. They were also 

asked about the recommendations and their 

content, so as to improve and expand the draft 

on the basis of the replies received. 

THE CURRENT DRAFT OF THE WATER 

CHARTER 

The revised draft Charter advances seven 

recommendations to implement four principles 

raised by the many international water 

conferences since that hel d in Rio: 

• access to water by all: an inalienable right 

• water, an economic and social asset 

• mandatory financial cooperation between 

rich and poor 
, 

• management shared by decision·makers, 

experts, and citizens. 

To accomplish this, it is recommended that 

political decision-makers, managers and funders 

enhance the direct active participation of the 

general public in water management while doing 

the following: 

1. ldentifying the various local partners to be 

attracted and included before 

implementation; 
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2. Proceeding to an evaluation of the needs of 

the population; 

3. Supervising the implementation of 
procedures of consultation and negotiation 

with the general public and its 

representatives; 

4. Defining and implementing, in 
collaboration with the general public and its 

representatives, the mode and content of 

public participation; 

S. Making sure to accompany every project 

with an appropriate education and 

information policy; 

6. Carrying out a regular evaluation of the 
match between supply and demand with the 

public and its representatives and 
organizing a network of exchanges and 

experiences among those responsible for 
action in the field all over the world; 

7. Constructing the basis for a N orth-South 

fund and the rules needed to assemble the 

financial resources req uired to make 

possible all the actions enumerated above. 



NORTH SlNAI DEVELOPMENT PROJECT 
FOR RECLAMA TION OF 400,000 FED. IN EGYPT 

Eng. Mohamed Nabil Salem 
General Director of Studies, 

NSOO 
M.P. W.&R., EGYPr 

• INTRODUCIJON : 

Due to the limited Nile water resources of 
Egypt, which is only 55.5 Milliards cubic meters 
per year, the Ministry of Public Works & Water 
Resources stated a policy for there - use of 
agricultural waste water which was drained to 
the sea. This policy can add about 7 Milliards 
cubic MeterS per year. The Minstry is actually 
applying such policy in cultivating new lands 
using Nile water mixed with the above waste 
water. 

The project of North Sinai Development for 
land reelamation of 400.000 feddans is one of the 
leading projects in this respect using 2.34 
Milliards m3 1 year of the fresh !\"ile water, that 
water will be transferred through Al Salaam 
Canal. The 400.000 feddans in the Sinai are an 
extension of another 220.000 feddans on the 
western side of Suez Canal irrigated by the same 
canal. Together, theseareasconstitute 17 % of the 
3.4 million feddans increase in agricultural land 
that Egypt has planned for the year 2017. 

The Al Salaam Canal ariginates on the 
Damietta b ran ch, upstream of Damietta Dam. The 
part of the canal west of the Suez canal (87.000 
km) was completed in 1995. A syphon unter the 
Suez Ca nal (capacity 160 m3 1 see) was Ca nal (190 
km), will be completed in 2002. 
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The total investment of North Sinai 
Development project is about 5.74 Billion LE. 

• PBQJEC' PURPQSE; 

The North Sinai Development project is a key 
element in EgypYs policy to increase the 
agricultural production and maximize the use of 
the country's limited water resources. The project 
has the following ob~ctives : 

* The reelamation of an estimated gross area 
of 400.000 feddans of desert land, situated along 
the M edi terranean coast of Sinai; 

* The increase of agricultural prod uction, to 
reduce Egypt's dependence on food imports; 

* To improve ineome distribution and 
generate employment by the resettiement of 
families form the rural population of other 
over-populated areas of the country; and 

* To maximize the re-use of drainage water 
by re-using over 2 milliard m excess drainage 
water, presently lost to the sea. 

• WATER RESOURCES OF THE PROJECT: 

The El ~ılaam Canal ıs to convey a required 
water of 4.45 milliard m lO'' m·) per year. Monthly 
water discharge fluctuates between 160 million m1 

in October and 570 million m1in June. 

Out of annual supply water 4.45 milliard m3 

2.11 milliard m3 will constitute fre h water 

supplied from N ile water and the remainder from 

Hadou and Serw drains. Mixing of drainage 



water w as planned in 1977. The • alinity of the 

drainage water is about 1.300 ppm, and after 

mixing with fresh water of a salinity of 300 ppm 

ata rate of 1:1, the salinity of the mixture will be 

of range 800-1.000 ppm. 

1- From N ile Damietta Branch 

2.11 milliard cubic meter annually 

2- From Lower Serw Drain 

0.435 milliard cubic meter annuatly 

3- From Bahr Hadous Drain 

1.905 milliard cubic meter annually 

Total 

4.450 milliard cubic meter annually 

• AREA OF THE PROJECT : 

Construction of the El Salaam Canal was 

initiated in 1979. The intake facilities are located 

about three (3) km upstream of tl1e Faraskour 

Barrage on the Darnietta B ran ch of the Nile Ri ver. 

The El Salaam Canal project is implemented in 

two stages; construction of the first stage, from 

the intake to the Suez Canal, was completed in 

1995; the second stage includes construction of a 

Syphon underneatlı the Suez Ca nal and extension 

of the El Salaam Canal. (onstruction of the 

second stage works is underway. 

The total command area of the El Salaarn 

Canal is 620.000 feddans gross; 220.000 feddans 

for the west of the Su ez Canal (First stage projec); 

400.000 feddans gross for the east of the Suez 

Cana! (NSDP). The area of the project is : 
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- Tina Plain 50.000 feddans 

- South Eastern Kantara 75.000 feddans 

- Rabaa 70.000 feddans 

-Bir El Abd 70.000 fe d dans 

- El Sir & El Kawareer 135.000 feddans 

Total 400.000 feddans 

• PRQJECf CQMPONENTS : 
' 

The components of North Sinai Development 

Project can be divided into : 

1- Infrastructure works 

2- On farm works 

1- lnfrastructure works including: 

Infrastructure works for irrigation and 

drainage 

Infrastructure works for power supply 

- Infrastructure works for roads 

2- On farm works including : 

Irrigation & Drainage on fa rm network 

- Establish integrated housing communities 

areas 

- Public service b uildings 

- Sewage drainage network 

- Internal power supply network 

Internal road network 

- Communications networks 

• 



• SHEIKH GABER EL SABBAH CAN AL : 

The extension of El-Salaam Canal called 

"Sheikh Gaber El Sabbah Canal" as a symbol of 

the close relations between Egypt and Kuweit, 

which is the canal extending directly behind the 

syphon east Suez Canal until its end west of Al 

Arish Valley in the south of Al Arish city, and 

which is 195 km. long approximately and runs 

across Port Said and North Sinai governorates. 

Some parts of the Main Canal as well as 

subsidiaries canals will be lined to minimize 

leakage. 

lt was planned for the canal to follow the 

shortest track to run in El Tina plain area and 

along the center line of El Salaam Ca nal west Su ez 

Can al. 

The canal is aiming to the reelamation of lands 

of sedimentary formatian from ancient Nile 

branches. 

It was taken into consideration that water 

level of canals in Tina plain region should not be 

less in depth than 0.5 meter above M.S.L. 

The canal shall run east of Beir El Abd/El 

Maghara Highway pipelines under pressure to 

enable pumping water for the areas of El Ser & El 

Kawaree and thus avoiding any sand dunes 

impact in this area. 

In order to realize all these considerations. 

Seven main pumping stations constructed along 

the Cana!, three on EL SALAAM CANAL West 

Suez Canal and four on SHEIKH GABER 

CAN AL East Suez Canal. 
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The characteristics of these stations as 

following: 

Nr. Location Capacity Head 

[m3/ sJ [m] 

1 km 22 El Salaam Cana! 132 1.75 

2 km 52 El Salaam Canal 132 2.50 

3 Bahr Hadous drain 116 2.00 

4 km 3 Shiekh Gaber Canal 160 2.00 

5 km 24.750 Shiekh Gaber Cana! 102 12.00 

6 km 46.50 Shiekh Gaber Canal 92 9.50 

7 km 109 Shiekh Gaber Cana! 52.60 83.00 

• EL S ALA M CAN AL SYPHON UND ER SUEZ 
CAN AL 

One of the basic elements of the irrigation and 

rdainage infrastructure is the EL Salaam Syphon 
under Suez Canal which carries EL-Salaam Canal 
water from west Suez Canal to El Sheikh Gaber El 
Sabbah Canal east Suez Canal. 

This syphon pass underSuez Cana! and many 
of the other constructions/ services as Port Said -
lsmailia road, Port Said- Ismailia railway, port 
Said Cana! For potable water, Port Said pipeline 
for potable water, Suez Canal highway, always 

taking in to consideration future expansion of the 
Suez Cana!. The construction works of Syphon 
finished in the end of 1997. 



Hydraulic data of the syphon 

- maximum discharge 160 m3/sec. 

- minimum discharge 40 ın3/sec. 

- maximum water velocity 2rn/sec. 

- water level at west + 1.50 

- water level at east +0.60 

Tunnel data 

- Syphon is composed of 4 tunnels. 

- Each tunnel is 770 meter long. 

- Internal diameter of the tunnel5.10 meters. 

- Least depth of the upper draw from future 

base of the canal. 

(after final expansion) abo~t 12 meters. 

- Outer lining of the tunnel is pre-fabricated 

reinforced concrete segments (thickness 30 

cms) 

- PVC insulating coa ting water proof (thickness 

2 mm.). 

- Internallining with plain concrete (thickness 

32 cms.). 

• SOIL CLASSIFICATION OF THE PRQJECf 

AREAS & PROPOSED CROP PAIDRNS 

Oay Soil: 

Gross area of day soils east the Canal is 60 

thousand feddans at Tina Plain. The propesed 

crop pattern of this area which is to be irrigated 

by superficial improved irrigation system : 
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. Farm crops 42 % of the area 

. Vegetable crops 42 % of the area 

. Pasture crops 16 %of the area 

Sandy Soil : 

Gross area of 340 thousand feddans, planned 

to be irrigated by dripping or sprinkling system 

according to each area's condition. The proposed 

crop pattern for such areas is as follows : 

. Farm crops 27 % of the area 

. Pasture crops 22 % of the area 

. Fruits 15 % of the area 

. Vegetable crops 14 %of the area 

. Olives 6 % of the area 

. Oil crops 6 % of the area 

• PLAN FOR AGRICUL TURE DRAINAGE 

TINA PLAIN B LOCK 

Its discharge will be in Suez Canal through 

pumping by the two main drainage statioos of El 

Farama and Balouza, into the Suez canal21.400 -

34.000 from Port Said, as this area needs a 

meticulous drainage system, washing operations 

for a period not less than two years · and it is 

currently construction of open drains network for 

both northem and south em areas. 

AL SOUTH KANTARA EAST BLOCK 

Which requires a less degree of rdainage 

system than Tina plain region in view of its higher 

elevation from the sea surface level, and water 



will be discharged from this region to the Suez 

Canal too, but without pumping. 

RAB AA AND BEIR EL ABD BLOCKS 

In order to preserve water properties 
Bardawill Lake has been taken into consideration 
not to discharge in it and go far with the planned 
areas for redamation in these two regions by a 
distance not less than one kilometer from lake 
border. 

It has been also planned for a cut- off drain to 
border north these two regions and i ts discharged 
water will be directly spilled into the sea near 
Balouza shore. 

EL SER & EL KAWAREER BLOCK 

It is planned to get rid of the agriculture 
drained water of its southern part on the Arish 
Valley track by means of open drains without 

. 
puınpıng. 

As for i ts northern part, it is possible to use the 
agriculture drained water which will be collected 
at its north, in the plantatian of forests and trees 
fixed in the ground to protect and minintize the 
influence of the sandy dunes on this area and on 
the wa y from Masfak to Arish. In general the 

agriculture drained water which is seeping into 

the ground from irrigation in all this area, will 

have a positive irnpact in increasing the 

underground water and improve its properties 

West of Al - Arish city, for feeding the wells in 

this region. 

• SEITLEMENT AND SOCIAL 

INFRASTRUCfURE : 

The project aims to settle about 750.000 

persons to relieve the population density on the 

Nile valley and to manage the human energy in 

economic development. 

The settlement projects of the five zones of 

North Sinai development project will be 

implernented in three phases; phase 1 consisting 

of two zones : the Tina Plain zoııe and the South 
Eastern Quantara zone, phase Il of two zones : the 

Rabaa zone and the Bir El Abd zone, and phase III 
will include the Sir & El Quarir zone. The 

construction of Shikh Gaber El Sabah Canal is in 

progress : from 1992 however, settlement and 

social infrastructure projects started in 1997. It is 

ta kin in to consideration that an area of 7500 fed. is 

to be served by one branch village and a central 

village is to be established for (4-6) branch village. 

-...................... ~·.. ... . .. ........ ..... . .. . . . .. .. . . .. . .. . . . .. .. . . . . . . . . ... . . . .. . . . .................................. -·...... . . ....._._ ................... ,._.._ .... , ............... . 

- South ntara an~a 8 2 

- Rabaa area 8 2 
•••••••• o. "1"''"' .......... . .........,. ••••••••• • •• - .. ......... •• .. • ... • • • • • • • • • • ..... u ..... ~· ••••••• - .............. -.. • • • .. • • • .. ......... --·--··-· ••• ·-••• .._._ ................ .. 

~duea 8 2 
-····----··-41 

L5 -El Ser & EL 
. 

arır area 3 

Total 45 lO 
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• LAND ALLOCATION IN THE PROJECT: 

Land allocation rules have bccn set by the 

Ministenal comrnittee for the North Sinai Project. 

The committee has drawn up these regulation in 

conjuction with the Ministry of Public Works and 

Water Resources, the General Authority for 
• 

Reconstruction and Agricultural Development, 

the State Asseınbly, and rcpresentatives of the 

Port Said, Ismailia, and North Sinai governorates. 

Settlers are categorized in to three (3) groups : 

smail farmcrs 1 graduate farmers, small scale 

investors and large scalc investors. The reelaimed 

lands will be allocted to the selected settlers as 

follows: 

Land Allocation by Category 

Category Percentage of U nit Lan d Area 

Lan d 

S mali 1 Graduate Farmer 35 10 fe d dans 
...... -. .......... o ..... ·-••. ..••.•.... ._ ...... o······ ........ ................ ····-····· ................... ···•· ................... ···•• .••••.••. o ...... o.···-...... o •. 

S mali S cal e Investor 15 ıo co 500 feddans 
.. ..•. . .... • o o .............. ....... . ...... . .......... .. ·············· ............................... . ···--······· ············ ................................ 
Large Sc ale Investor 

• ELECTRICITY SUPPL Y FOR PROJECT: 
' 

The Ministry of Electricity and Energy, 

represented by Egypt Electricity Organization 

and villages Electricity Organization, carries out 

the measures to supply the electrical energy for 

50 over 500 feddans 

the irrigation and drainage pumping stations of 

the project lands as well as for all the electrical 

loads for the new villages and for the industrial 

development. 

In this regard, voltage electrical network will 

be established (High/Med./Low) 

• TOTAL COST FOR NORTH SlNAI DEVELOPMENT PROIECT : 
( cost by Million L.E. ) 

T0JTAL ıtX)REIGN. LOCAL 
~~:·;.;}~: 

~ *" • '· 

a\'IAJN INFRASTRUCTUR.E FOR IRRIGATION AND DRAlNAGE 2647.40 8Z8 1819.4 

. ········· ····--·· .................................... ~····· .. --···~·---············· ................... . ·······"'··· ...................... . 
~IAIN INfRASTRüCTURE FOR ELECTRfCITY 694.9 246.3 448.6 

. ... .. ·-- .. ·-- ~ .. --· .. --
INFRASTRt;CTUR.E & R.ECLAMATION WORKS 2400 800 1600 

TOTAL COSTS FOR MAIN & INTERNAL INFRASTRUCTURE 5742.3 1874.3 3868.0 

lll 



• FINANCING OF THE NORTH SIN AI 

DEVELOPMENT PROfECT : • 

LOCAL COMPONENT : THROUGH 

NATIONAL INVESTMENT BANK of Egypt: 

The Total local currency 4798 millions L.E 

(equivalent to US$1411 million. 

FOREIGN COMPONENT : 

1- KUW AIT DEVELOPMENT FUND : 

Kuwait fundsis financing in full the foreign 

component for the infrastructure for irrigation 
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and drainage 71 million Kuwaiti Dinars 

(equivalent to U.S.$ 200 million) through a soft 

loan. 

2- SAUDI DEVELOPMENT FUND : 

Saudi funds is financing apportion from the 

foreign component for electricity element in the 

project 94 millionSaudi Riyal (equivalent to U.S.S 

25 million) through a soft loan. 
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BENEFITS OF WATER BASED DEVELOPMENT PROJECTS 

INTURKEY 

Faik Turan 

Seetion Director, Investigation and Planning 
Department, State Hydraulic Works (DSI) 

06100,~ara, 11JFUCEY 

il. INTRODUCTION 

As in all the world, development of water 

resources has been an im portant issue for Turkey 

because of the high rates of growth in population, 

in urbanization, and in industrialization. 

Economic growth, socio-cultural, and 

environmental developments are being realized 

following these changes. In order to achieve 

sustainable management of water resources, these 

changes have to be taken in to considera tion in 

water related projects development. 

Although water resources are enough for the 

en tire world, the distribution of them in time and 

space showsan uneven pattern. The water need is 

increasing with heavy industrial and agruculturaJ 

requirements, w hile available water in the world 

remains fixed source. Consequently, serious 

problems are being exposed to the societies that 

have inadequate water corresponding to their 

needs. 

United Nations surveys show that 

considerable problems will be exposed in the 

coming 30 years, if the new technologies and 

developments are not implemented. According 

to the obtained results, water insufficiency will 

increase at a rate of two thirds till 2025. U the 
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current tendeney in thisincrease goes on as that of 

today, domestic and industrial water 

requirements will double. 

2. WATER RESOURCES IN TURKEY 

Being one of the most intportant factors 

influencing the economic development of a 

country, waterisa natural, yet limited resource. 

Engineering and supporting interdisciplinary 

studies and activities performed for the purpose 

of utilizing and controlling water for the benefit 

of society is commonly referred to as water 

resources planning and management. For the 

efforts made in this respect to be successfu1, w hat 

is required to be known is not only the quantity 

and quality of water, but also, among others, the 

temporal and spatial distribution of it. Although 

this information could bemade available through 

observations at various locations and times, w hat 

we would end up with in this case would only 

consist of histerical information. Since all water 

resources projects are planned and designed for 

meeting the needs of future generations, histerical 

information alone would obviously not suffice; 

however, it could well serve as a basis for the 

prediction of future distributions - both in time 

and space - of quality and quantity of water. 

There is growing awareness that water 

resources development as well as all other types 

of development efforts must be sustainable. 

Sustainability in terms of water suggests that 

water resources must be managed and conserved 

in such a way as to meet the needs of the present 

without compromising the needs of future 



generations. Sustainable development and 

management of water resources cannot be 

accomplished without a sound assessment of 

water resources, which can be deseribed as the 

determination of the sources, extent, 

dependability, and quality of water resources, on 

which is based an evaluation of the possibilities 

for their utilization and control. 

A number of governmental and non­

governmental organizations ha ve direct and 

indirect interest in the development and 

conservation of water resources in Turkey. 

lnstitutional structure consists of three levels; 

namely, dedsion making, executive and users 

levels. 

DSI, under the jurisdiction of Ministry of 

Energy and Natural Resources, is the major 

organization responsible for the development and 

management of water resources in Turkey. 

Development, management and conservation of 

groundwater resources are also exclusively under 

the responsibility of DSI. 

DSI is especially responsible for water works 

which are the planning, devetoping and 

managing irrigation infrastructure especially for 

large irrigation schemes, construction of damsfor 

water and power utilization, flood control, river 

training, water supply schemes, groundwater 

development, swamp reelamation and domestic 

water supply for cities with population over than 

100.000. 

On-farm devetopmen t works and small scale 

irrigation projects are the responsibilities of the 

General Directorate of Rural Services, GDRS. 

Turkey is located at the crossroads of Europe 

and Asia, and extends over the Dardanelles and 
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Bosphorus straits allowing a natural connection 

between the Mediterranean and the Black Sea. 

The country has a total surface area of 779.452 km2
, 

of w hi ch 765.152 km2 is lan d and the remaining 

14.300 km2 is water s urfa ce. The totallength of the 

coastline along the surraunding seas is 8.300 km, 

whereas the length of political boundaries with 

eight neighboring countries is approximately 

2.900 km. 65 percent of the total population of 

Turkey, which is currently around 65 million, is 

presently d welling in urban centers whereas the 

remaining 35 percent is living in rural areas. 

The climate of Turkey is semi-arid with 

extremes in temperature. Climate and 

precipitation figures exhibit great variance 

throughout the country: in the higher interior 

Anatolian Plateau, winters are cold with Iate 

springs, while the surraunding coastal fringes 

enjoy the very mild-featured Mediterranean 

climate. Average annual precipitation is 643 mm, 

.ranging from 250 mm in the southeastern part of 

the cow:ıtry, to over 3.000 mm in the northeastern 

Black Sea coastal area. This average annual 

precipitation figure for Turkey corresponds to an 

average of 501 billion m3 of water per year. 

Approximately 70 % of total precipitation falls 

from October to March, and there is little effective 

rainfall during summer months. At elevations 

above 1.000 m, a considerable part of the 

precipitation is in the form of snow. 
. 

Of 501 billion m3 of. annual precipitation 

given, 274 billion m3 is assumed to evaporate 

from the surface and transpire through plants. 

Water potential of Turkey is slightly augmented 

by inflow from adjacent countries, which 

contributes to the water potential of Turkey as 

much as 7 billion m3 a year. 69 billion m3 of 



precipitation directly recharges the aquifers, 

whereas 158 billion m3 forms the precipitation 

runoff. There is a continuous interaction between 

surface runoff and groundwater, but it is 

estimated that a net28 billion m3of ground water 

feeds the rivers. With the surface runoff within 

the country reaches 193 billion m3
• However, not 

all of the renewable water resources can be 

utilized because of technical and econornical 

reasons. Exploitable portions of surface runoff, 

inflaw from bordering countries, and 

groundwater are 95, and 12 billion m3
, 

respectively. Thus, the total of exploitable water 

resources amounts to 110 billion m3
• 

According to gross potential, water available 

per capita per year in Turkey as of 1998 is about 

3.250 m3 
• Nevertheless, as a consequence of 

population increase, it is expected to be 2.750 m3 

1 cap 1 a by the year 2010, and exploitable annual 

average would bearound 1.300 m3 /cap/a. Thus, 

certain regions of the country have water deficit 

problems now and will have major water deflcit 

problems during drought years in the future. 

Although Turkey is not affluent in terms of 

hydroelectric power potential, it is ranked in the 

first quartile within the European countries. 

According to studies made in the early 90s, 

exploitable hydroelectric energy of Turkey has 

been fo und to be 123.040 GWh/ year with 

installed capacity 34.740 MW. As of 1998, with the 

projects developed by DSI, 37.079 GWh of 

hydroelectric energy was generated with installed 

capacity 10.125 MW. This figure indicates that so 

far only 30 % of the exploitable hydroelectric 

energy has been developed. Tren ds in demand for 

electric power suggest that an energy shortage is 

imminent. For this reason, it is considered that 
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hydroelectric energy should be given priority due 

to the fact that it poses much less of a threat for 

the environment compared to other types of 

energy sources. 

Because of climatic conditions in Turkey, the 

precipitation-flow relationsrups which change 

seasonally also show considerable differences 

from year to year and natural water supply falls 

to minimum leveJs in summer time when the 

demands are maximum. The country's water 

resources are very sensitive to drought conditions 

and drought is seen every fifteen year period in 

which mean annual water yield decreases to one 

third of annual average value of long period. 

Beside irregular regime character, flood everits, 

which are threatening natural life and other 

activities are creating great hazards. Therefore, 

the pe riodie droughts necessita tes the 

construction of dams to regulate water in one year 

or longer. 

In Turkey, paraUel to dams construction either 

for prevention of these floods or for meeting 

demands, basin water management systems 

comprising other activities are being developed 

for providing the balance between resource and 

dernan d. 

As in other countries in the world, irrigation 

has a great share in water consumption. To 

minimize water loss through distribution 

networks, to use water more conservatively 

during the operation and to increase irrigation 

efficiency, modem irrigation methods such as 

sprinkler or dri p irrigation are mostly preferred in 

irrigation projects. 

For the purpose of water resources 

development having importance for country's 



progressı various projects ha ve been developed in 

agriculturel energyl environment and the other 

sectors in Turkey so far. Beside domestic and 

industrial water supplyl the projects developed in 

services sector comprise rneeting of the tourism 

water requirements which plays an important 

role in development of the country. 

Almost one third of the total area of the 

country is classified as agriculturallandl whlch is 

a bout 28.05 million ha. One third of the 

agricultural land can be classified as irrigable 

land. According to the available comprehensive 

studies an estimated 8.5 million ha (7.9 million ha 

with surface water and 0.6 million ha with 

groundwater resources) is economically irrigable 

under available technolocy. In other words, the 

agricultural area is 36 % of tatalland and 30 % of 

the agricultural area can be irrigated technically 

and economically. 

Tab le 1: Development of water consumption in Turkey and as of the beginning of years 

Water withdrawal Sectors 

(o/o) of Irrigation Domestic Industrial 

fully 

Years (million m3) exploitable (million m3) {o/o) ( million m3) (%) (million m3) (%) 

resource 

1990 30 600 28 22 016 72 5 141 17 3 443 ll 

1991 31 000 28 22478 73 5 160 17 3 454 lO 

1992 31 600 29 22 939 73 5 195 16 3 466 ı ı 

1993 31 800 29 23 339 73 5 240 16 3 505 1 ı 

1994 32400 29 23 652 73 5 295 16 3 564 ll 

1995 33 500 30 24600 73 5 320 16 3 580 ll 

1996 34200 31 25 308 74 5 352 16 3 590 10 

1997 35 645 32 26415 74 5 520 15 3 710 ı ı 

1998 37 500 34 28050 75 5 580 15 3 870 lO 

1999 38 900 35 29200 75 5 680 15 4020 10 

2000 40700 38 30500 75 6000 15 4200 lO 
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3. WATER RESOURCES DEVELOPMENT IN 

TURKEY 

In Turkey, for the purpose of irrigation, 

drinking, domestic and industrial water supply, 

hydro-electric energy generation and flood 

control, 683 large and smail dams have been 

design ed by DSI. In Turkey, as of the beginning of 

1999, 195 large dams, 940 smail dams have been 

constructed. 107large dams and 228 smail dams 

are under construction. 

Water consumption for various purposes 

which occured as a result of the projects 

developed firstly by DSI and other government 

organizations and institutions responsible for 

water resources development, reached up to 37.5 

billion m3
, of which 28.05 billion m3 (75 %) has 

been used for irrigation, 5.6 billion m3 (15 %) for 

drinking and domestic, and 3.9 billion m3 (10 %) 

for industrial water requirements. 

Development of water consumption in 

Turkey and as of end of the years are given in 

Table 1. 

4. SOUTHESTERN ANATOLIAN PROJECT, 

(GAP) 

The Southeastern Anatelian Project, shortly 

called GAP, is the most ambitious water 

development project in Turkey. It covers an area 

of 7 4.000 km2
, about one-third of the total area of 

Turkey, including the lower reaches of the rivers 

Euphrates (Fırat) and the Tigris (Dicle) and the 

fertile plains lying between them. 

As a large-scale development project related 

to water, GAPisa combination of 13 projectsfor 

agriculture, energy and domestic water supply. 

At full development of these projects, of which 6 
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are loca ted in Tigris basin and 7 in Euphrates 

basin, 27 billion kWh of hydro-electric energy will 

be generated annually with the installed capacity 

of 7.500 MW, 1.7 million ha of !and will be 

irriga te d, 22 dams and 19 HEPP will be 

constructed on main and tributary branches of 

Tigris and Euphrates rivers in the context of these 

projects. 

16.418 .billion kWh energy is being produced 

with 4.294 MW installed capacity and 200.000 ha 

area is being irrigated by means of existing 

structures constructed in the context of GAP. 

When the water structures u nder construction 

put into operation, 25.432 kWh energy, 

corresponding to 93 % of the project goal, will be 

generated. 1.062.000 ha irrigation schemes are 

under construction and construction of the dams, 

that will provide water for this irrigation area, 

have been completed. 

As an integrated development project, GAP 

will provide Southeastern Anatelian region with 

increase in the share from national ineome and 

therefore socio-cultural development. 

In the context of GAP, it is seen that the 

expected social and economic benefit from 

irrigation is increasing very fast in irrigated areas. 

In March 1998 in the Harran plain, irrigation has 

been realised by giving water from tunnel for the 

first cereal grains. For two years in the regionas a 

result of the irrigation a great agricultural yield 

has been obtained. At full development of the 

Southeastern Anatolian Project, US $ 2.1 billion 

contribution to the national economy, US $ 2 

billion from irrigation and 2 billion US Dollar 

from energy generation, will be provided. In 

addition to this, by creating the direct 

employment opportunity for 500.000 persons, 



social benefit having a great importance for the 

region will also be provided. 

5. BENEFITS OF WATER IN IRRIGATION 

S ECTOR 

As of the beginning of 1999, the total irrigation 

area constructed by DSI, GDRS and public efforts 

reached 4.781.691 ha. This area is corresponding 

to 56% of 8.5 million ha of economically irrigable 

area under available technology. Out of the 

irrigation area in opera tion, 3.781.691 ha can be 

irrigated by technically and econornically feasible 

projects. The rest of the 1.000.000 ha area is being 

irrigated directly by farmers. 

With the projects developed by the State 

Hydraulic Works (DSI), as of the beginning of 

1999, in 2.610.767 ha gross area (2.255.703 ha net 

area) irrigation has been started. As of the 

beginning of 1999, the total irrigation area under 

construction carried out by DSI is 630.000 ha. 

422.465 ha land from total irrigation area 

constructed by DSI is being irriga ted by ground 

water and 344.485 ha lan d out of this area is being 

operated by cooperatives. 1.499.893 ha area out of 

1.833.238 ha surface water irrigation has been 

transferred to water users associations. The area 

operated by DSI is about 333.345 ha. 

Irrigation contributes to Turkey's economic 

development and demecratic stability of the 

country in great extent. In Turkey, the increase in 

yield in irrigated condition is three times greater 

than that of dry condition. While the share of the 

agriculture in GOP is about 14%, it has the 

maximum share in employment. In total 

employment the share of agriculture, industry, 

services and the other sectors are 42%, 16 %, 38% 
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and 4%, respectively. In the agriculture sector, the 

maximum share belongs to fruit agriculture with 

the proportion of 34 %. 

In Turkey, fruit and vegetable agriculture 

correspond to 55% of total agricultural 

production. Then the livestock with 35 %, forestry 

with 7% and fishery with 3 % follow this figure. 

Cereals are daminating and correspond to 

59% of total agricultural production w hile fruit, 

vegetable, industrial plants and the others take 

part in total agricultural production with the 

proportion of 13%,5% and 24%, respectively. 

The total agriculturalland constructed by DSI 

is given in Table 2. In accordance with 1998's 

prevailing price, Gross Agricultural Product 

(GAP) values obtained from 3.055.500 ha net area 

which has been put into operation of the 

beginning of 1999, are given in Table 3. 

Given that the Gross Domestic Product (GOP) 

of the year 1998 is 204 billion US$ (B$), the Gross 

Added Value of the water in irrigation would 

represent 5.995 million US$ (M$). Accordingly, 

the production of per m3 of water is about 0.21 $. 

The productivity of the water in irrigation is 

given below: 

• The added value of the water destined to 

irrigation is corresponds to 3 percent of the GOP 

Turkey. 

• For the year of 1998 it represents 

approximately, $5,995 million 

• The production of 1m 1 of water destined to 

irrigation corresponds to $0.21. 



Tab le 2: Agricultural area constructed and put into operation by DSI and the corresponding years. 

At the Surface Groundwater 

beginning of irrigation Irrigation Total 

year 

(ha) (ha) (ha) 

1980 
. 828 934 17 1 640 ı 000 574 

ı981 866 07 ı 185285 1 05 1 356 

ı982 904 260 212 780 ı ı 17 040 . 

1983 950 380 231 605 118ı 985 

1984 1 oı2 780 252 285 ı 265 065 

ı985 ı 107 360 263 510 ı 370 870 

1986 ı 186 550 27ı 095 ı 457 645 

ı987 ı 230 390 277 045 ı 507 435 

1988 ı 254 695 281 535 ı 536 230 
, 

1989 ı 307 318 289 855 ı 597 173 

1990 ı 327 650 298 520 1626 170 

ı991 ı 375 789 31 2 105 ı 687 894 

1992 1 407 443 315 285 1 722 728 

ı993 ı 454 849 336 ı30 1 790 979 

ı994 ı 488 646 343 360 ı 832 006 

1995 ı 542 525 355 325 ı 897 850 

1996 ı 612 206 367 ı70 ı 979 376 

ı997 ı 663 574 394 574 2 058 148 

ı998 ı 75ı 89ı 412 429 2 ı64 320 

1999 ı 833 238 422 465 2255 703 
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Table 3: Gross Agricultural Produc (GAP) obtained the areas irrigated by DSI, GDRS in 1998, with the 

prevailing prices of 1998. 

Currently Production value GAP 

irrigated Without W ith lncrease W ithout W ith Increase 

area project . project w ith project pproject w ith 

project project 

(ha) ($106
) ($106

) 

3 055 500 2 093 8 038 

Average 685 2 719 

(per ha) 

6. BENEFITS OF WATER IN HYDRAULIC 

ENERGY GERERAGION 
~~-~--

In parallel with rapid economic development 

and industrialization, a considerable rise is 

observed in the use of electricity. Use of eleettical 

energy rose from 23.275 GWh in 1980 to 112.200 

GWh of 1998, indicating an annual increase of 

380% in 18 years as shown in Tab le 4. Despite this 

($106
) ($106

) ($106
) ($106

) 

6 2 15 ı 491 7 486 5 995 

2 034 488 2 450 ı 962 

increase, per capita electricity consumption is 

1.750 kWh, which is far less than average 

consumption of 5.000 kWh for the developed 

countries. On the other hand, it is seen that the 

share of hydroelectric energy in total energy 

projects fell from 49% in 1980 down to 33% in 

1998. Development of power generatian in 

Turkey is given in Table 4 below. 

Table 4: Electric power generation in Turkey 

Year The rm al Hydraulic Total 

(GWh) (%) (GWh) (%) (GWh) 

1980 ll 927 51 ll 348 49 23 275 

1985 22 174 65 12 045 35 34 219 

1990 34 395 60 23 148 40 57 543 

1995 50 706 58 35 541 42 86 247 

1998 75 124 67 37 076 33 ı 12 200 

2000 99 200 71 39 700 29 138 900 
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According to the evaluations of water 
resources in Turkey, hydro-electric energy 

generatian takes an important part beside the 
energy generation from other resources. So far in 

Turkey, for the purpose of hydro-electric energy 

generatian 485 projects have been developed. As 
of the beginning of 1999, 104 power plants have 

been constructed, 37 power plants are under 
construction and the other 344 power plan ts are at 
various project stages. As of 1998, hydro-electric 
energy production corresponds to 33% of total 

electrlcal energy production in Turkey. 

Before the explanation of the economic 

valuation of the hydropower, it has to be 
emphasized that has an important technical 
characteristic of absolute flexibility which permits 
to adapt itself in a continuous form to the 
varia tions o the dernan d, assuring the fruquency 
and power at the same time that they provide the 

rolling load necessary to make good the defects 
that could be produced in other power stations of 
the system. This is taken in to account in the whole 
sale market by way of the retribution of these 

comlementary services. 

The average production of hydraulic energy is 
about 37.079 GWh per year. The benefit of hydro­
electric energy production at the beginning of 
1999 of the country are given Table S, according to 

the prevailing prices of 1998. 

It is estimated that the energy benefit per kWh 
is about $ 0.06/kWh.ln total, a direct production 
have been obtained of$ 2.225 M/ year. If we also 
consider flexibility and continuity of the 
production, its compensations and others 
complements, the valuation of the pro~ductivity of 
the water in hydropowcr increascs to US $ 0.09 
per kWh. In this case the total production of water 
in hydropower becomcs about $3.337 M per year. 

Table 5: The seliing price of hydro-electric energy generation obtained from existing power plants in 
1998. 

Hydro-electric Power Plant Unit Price Total seliing 
• 

prıce 

Install ed Energy 

Capacity 

(1) (2) (3) (4) = (2)* (3) 

(MW) (GW year) (US$/kWh) (US$ mi.) 

10 215 37 079 9 3 337 
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When 60% of this benefit is taken as GAV, the 

contribution provided by hydro-electric energy 

production is determined as 2.002 B$. This value 

corresponds to 1.0 percent of the GOP of the 

country. 

7. BENEFITS OF WATER IN DOMESTIC AND 

INDUSTRIAL USES 

As it is given Table 1, according to today's 

conditions in domestic and industrial sectors, 9 

billion m3 water is being consumed per year. 

With relation to the water supply fordamestic 

uses, the actual demand is about 5.600 hm3 /year. 

This value includes the municipal services and 

supply to the small industries that are connected 

to the municipal network, which can reach of up 

to 15% of the total de man d. This amount of water 

also includes the tourism water needs that are 

occurring mostly in summer time because of 

about 10 million visitors coming. 

According to Law No. 1053, DSI has to 

develope, domestic water supply projects for 

cities having populations of more than 100.000 

for the long term. So far in Turkey, by means of 

the pro~ct developed by DSI, domestic water is 

being supplied to 12 cities. With the projects 

under construction, domestic water will be 

provided to 10 cities. In completion of these 

projects, 1.113 billion m3 water will be provided. 

Therefore, at full development, domestic water 

supply will reach 2.77 billion m3 per year. 

Out of the total domestic water requirement, 

5.600 hm3/ year, approximately 35% proceeds 

from ground water. The mean prices of the water 

have increased during recent years, due to the 

inclusion in the value of the water of all the costs 
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of production, and the costs of wast water 

trea tınents. The unit price of water oscillate 

between $ 0.50 and 1.25 for different part of the 

cow1try and in same of the large cities. So, it can 

be estimated that the price for water supply is 

$0.75/m3 for the 5.600 hm3 /year, that is to say 

some $4.200 million per year. 

The benefit of domestic and industrial water 

prod u eti on at the beginning of 1999 in Turkey are 

given in Table 6, according to the prevailing 

prices of 1998. 

When 70 % of this benefit is taken as GAV, the 

contribution provided from domestic water 

production is deterınined as $2.940 B which 

corresponds to 1.5 percent of the GOP of the 

country. 

The actual demands of water supply 

industrial uses are of 2.500 hm3 / year. The 

productivity of water in several seeters escillates 

between $1.0 and 3.01 m3
• It can be estimated that 

the GAV for the 2.500 hm3 /year. So production of 

industrial water is about $ 3.750 M per year for 

the industrial uses. 

When 70% of this benefit is taken as GAV, the 

contribution provided from domestic water 

production is determined as $ 2.625 MB which 

corresponds to 1.3 percent of the GOP of the 

country. 

As for the other sectors with economic 

valuation of the productivity of the water, it is 

possible to quote the refrigeration of the thermal 

stations, the fishing and the recreative use of 

reservoirs and other recreative uses. The 

consuming and non-consuıning demands are 

about 1.400 hm3/year. And this activity is one of 



the most productive per m3 used. Nevertheless, 
there do not exist general evaluations of this 
productivity, for whlch it has been estimated with 
conservative valuations, a value between that of 
the irrigation and that of the water supply, of 
some $0.45 /m). For these uses, production of 
refrigaregion water is about Ş630 M. 

When 70% of this benefit is taken as GA V, the 
contribution provided from domestic water 

production is determined as $ 441 MB which 
corresponds to 0.2 percent of the GDP of the 
century. 

The sum up, Table 7 shows the economic 
value of the water whlch can be estimated about 
$14.124 M per year, that is to say nearly 6.8% of 
the GA V. That signifies a mean value of the water 
for the different uses of $0.10 1 m and $0.38 1 m3 

for the exception of hydraulic energy production. 

Tab le 6: The selling price for domestic and industrial water supply in 1998. 

Water Produced Unit Price Total 

Seliing 
• 

prıce 

Year Sector Amount (USS/m3
) (Billion 

US$) 

(1) (2) (3) (4) (5) = (3) * 
(4) 

- - (B illi on (US$/m3
) (Milli on 

ın3/year) US$) 

1998 Domestic uses 5.6 0.75 4 200 
1998 Industrial uses 2.5 1.50 3 750 
1998 Refrigeration 1.40 1.50 2 100 

TOPLAM 10 050 
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• 

Tab le ll: Gross Added Value of water in 1998. 

S ector Consumed 

water 

(hm3/year) 

(1) (2) 

lnigation 28 050 

Water supply 5 600 

Water for industrial 2 500 

use s 

Hydropower 110 000 

Refrigeration 1400 

TOPLAM 147 550 

If hydropower is excluded, mean added 

value of water would be about 0.38 $per m3 
• 

8. CONCLUSIONS AND 

RECOMMENDA TION 

• Açcording to some estimations, world 

population might reach 12 billion in the next 

50 years. With respect to this, water is 

becoming more important in provision of 

agricultural production and meeting the other 

requirements. 

• The ineome corresponding to unit area is 

lı1creasing with changing rates, at least two 

times, and therefore the security and 

sustainability is provided. 

Value GAV 

(M$/year) ($/mJ) (o/o) 
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(3) (4) (4) 

28 015 0,21 3,00 

5 600 0,53 1,50 

2 500 1,05 1,30 

ı 10 000 0,02 1,00 

1400 0,32 0,02 

14124 Mean: 0,10 6,82 

• . Since 1971, w hile energy demand has 

increased with the ra te of 70 %in the world it 

has increased 10 times in Turkey. It is 

estimated that, in coming years energy 

demand will increase 2 % in worldwide, 8 to 

10% in Turkey from year to year. In order to 

meet these demands, hydro-electric power 

plants development has a great importance 

with respect to providing sustainable and firm 

energy. 

• Turkey has a great potential of water 

resources in the region. Taking into 

consideration the fact that water is an 

economic good, evaluation of these resources 

has a special importance for meeting the 



region's demands and for providing 
sustainable development supported by 
rational pro~cts. 

• It is inevitable to construct dams so as to 
regulate unevenly distribution of flows 
according to place and time depending on 
clirna tic condition of the country for the aware 
of meeting demands, sedu:nent mavement 
prevention, flood protection and recreation. 

• Development of water related projects having 
the objectives of agriculture, hydro-electric 
energy generation, domestic and industrial 
water supply, employment opportunity for 
approximately 4.5 million persons has been 
provided, and $ 14.124 M GA V will be 
provided as an ineome to the economy. This 
value corresponds to 6.8 percent of the GDP of 
the country. 

• In consideration with in direct effects occuring 
as a result of these developments, more 
increase in employment opportunity 
extencive development of economy will be 
realized. 

• By means of water - based agricultural 
projects, the rural areas' social, economical 
and cultural developments will be provided. 
Immigration will be prevented and therefore, 
there w ili not be a significant change in rural 
and urban population distribution which is 
currently 35 to 65 %. 
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