
Republic of Turkey 
Prim e f\.1i ni s try 

GAP Regional Development Administration 

WORKSHOPON 
AMERICANEXPERIENCESIN 

WATERBASED 
DEVELOPMENT 



Republic of Turkey 
Prime Ministry 

GAP Regional Development Administration 

.:Sv:::::ıq G~lı .Vol L/"l~~ 1~ 
~-~ ~,...,.,!=...-; V o.-..vlv ~al,'f~~ 

WORKSHOPON 
AMERICAN EXPERIENCES IN 

WATERBASED 
DEVELOPMENT 

ANKARA, TURKEY 
Janua.ry,2000 

T. C. 
BAŞ&At<ANl. tK 

GAP B<)l Gt '"'l ıt lNMA lfı: ..• r" ~ ·, ;ı<ANLI~I 
UGı<IJM.\N IA::i"' 0tJ M~I! ~ LLI 

YER NO 1:f- 0.> 
DEMiRBAŞ s-tr ı ... 
NO 



American Experiences in Water-Based Development ı 

Table of Contents 

Map of the major rivers of the United States . . ... , . . . . . .. .. . . . .. . ..... . 2 

Introduction . . ..... . . . . . . . ... . ....... ... . . .......... ... .. . .. . ... 3 

Workshop program ... .. .... ... .. .... .. . . .... . . ..... . . . . . .. .. . . .. 4 

Welcome address 1 GAP Regional Development Administration . .. . .. .. .. . . 5 

Embassy of the United States, Ankara .. . ......... . ..... .. . . . . . . ...... 6 

Southeastarn Anatolia Project . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... 7 

Tennessee Valley Authority .. ... . . . .... .... .. ... . . ... .. . . . ... . .. .. 12 

Arizona State University . . .. .............. ... .. . . . . .. ....... . . . ... 14 

Bureau of Reelamation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . .. . . .. 16 

Oklahoma State University . .. .... . . .. .. .. . . .. . .. . . . . .. . . . ........ 18 

Kent State University . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 20 

Army Corps of Engineers . . . . . .. .. . . .. . ..... . . . . . . . . ... .. . .... .... 22 

Porttand State University 1 Northwest Power Planning Council . . . .. ....... 24 

Conclusion .. ...... . . . .. .... . .. . . . . .. . .... . . ..... .. . .... . . ... . 26 

For further browsing ... . ..... . .. . .. ... . ... . . . ... . .. . . .. . . . .. . . .. 28 



Padfıc 
O ce an 

• )1or 

Gulf of Mexico 

• 
1v~ers the 

Atlantic 
O ce an 

N 

c 
:;. 
~ 

3 
:~ -
~ 



American E"Xperiences in Water-Sased Development 3 

Introduction 

The Southeastern Anatolia Project Regional Development Administration (GAP ADA} hosted 

a workshop entitled American Experiences in Water Based Development on January 11 - 13, 

2000 at the Middle East Technical University in Ankara, Turkey. The purpose of the 

workshop was to provide a platform in Turkey for hearing the lessons learned from the 

ımplementation of water related development projects in the United States. Participants in 

the workshop included representatives from several federal government agencies of the 

United States, as well as representatives from various public universities who are involved in 

water related development projects. 

American experiences in water based development are of particular interest to GAP for 

several reasons. First, the United States has been a world leader in developing water 

resource development technology and in transferring that technology to others. Second, the 

numerous projects that have been implemented in the United States over the last century 

present several case studies of the impact that natural resource development has on 

economic and social development. Third, water based development in the United States 

continues to adapt in response to changes in the natural, economic, and social environment. 

The lessons learned through these American experiences can be applied to water based 

development projects elsewhere. 

Flnally, the exchange of ideas and experiences - in both directions - is valuable for 

strengthening international linkages and for discovering the means for sustainable 

development. The Southeastarn Anatolia Project is a pioneer in regional integrated and 

sustalnable development, and the experience gained in the cantext of this region will be 

useful for multiple purpose regional development projects elsewhere in the world. The 

sharing of experiences from both the United States and Turkey presents a unique opportunity 

formutual encouragement and leaming. 

The main events of the workshop were conducted over two days, with presentations by 

workshop participants, followed by questions from attendees. The presentations addressed 

issues such as: 
• The relationship between water supply and economic development 
• Environmental impacts of water based development 
• The influence of water based development on urban and rural planning 
• Natural resources management 
• The institutionalization of water based development 

In addition to the presentation of papers, the workshop was the venue for signing protocols 

of understanding between the GAP Aegional Development Administration and three visiting 

institutions: Arizona State University, Tennessee Valley Authority, and Oklahoma State 

University. These protocols serve to formaJize the developing cooperation between GAP 

ADA and these institutions as they explore opportunities for sharing expertise. 

Following the presentation of papers, workshop participants travelled together to the GAP 

Region. This tour presented some of the historic sites of the region, as well as the Ataturk 

Dam and Reservoir, the Sanliurfa irrigation tunnels, irrigation facilities on the Harran Plain, 

Halfeti City and the Birecik Dam. 

This publication has been designed as a permanent record of this workshop. lt consists of 

brief summaries of each of the presentations in the order of the original workshop program, 

supplemented with additicnal information and references to relevant websites. Complete 

transcripts,of any of the presentations are available upon request from GAP ADA. 
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Southeastarn Anatolia Project 
Regional Development 

Administration 

Prior to 1989, development in the 

Southeastarn Anatolia Region of Turkey 

was implemented through individual 

projects administered by separate 

government entities. As the central 

government recognized the potential use 

of natural resources in the region to drive 

integrated reglonal development, plans 

were made for coordinating and 

accelerating this development. 

In 1989, the GAP Master Plan was 

presented. This plan outlined the plans 

for integrated socio-economic 

development and called for a new entity 

responsible for the management, 

monitoring, evaluation and 

implementation of this development. 

This new entity was the GAP Regional 

Development Administration (GAP ADA). 

The GAP Regional Development 

Administration is unique in its role as 

coordinator between central govemment 

agencies, local governments, private 

business, universities, non-governmental 

organizations, international agencies, 

and local citizens. As it fulfills this role, 

GAP ADA has conveyed a perspective 

that focuses on a human-centered, 

participatory approach to sustainable 

development. 

By providing coordinating and advisory 

services to government activities in a 

variety of sectors energy, 

infrastructure, economics, human 

servlces, environment - GAP ADA is abi e 

to draw from different expertises and 

perspectives to develop holistic, 

sustainable solutions to regional 

development issues. 

uth J lem Anataha llr 

Workshop program 

Tuesday, January 11, 2000 

6.00pm Reception, Best Hotel 

Wednesday, January 12,2000 

9.00 lnauguration Speeches 

9.15 Mr. J. Kunschthater 

United States Embassy, Anksra 

9.30 Protocol signing ceremony 

Arlzona State University 

Tennessea Valley Authority 

10.00 ı. H. Olcay Unver. Ph.D. 

Southeastarn Anatolis Project 

10.30 Break 

11 .00 Ronald Williams, Ph.D. 

Tannessee Valloy Authority 

12.00 Break 

2.00 Charles E. Backus, Ph.D. 

Arizona State University 

3.00 Break 

3.15 Richard lves, Ph.O. 

US Bureau of Reclamatton 

Thursday, January 13, 2000 

9.00 D. C. Coston. Ph.D. 

Oklahoma State University 

9.45 Charles Nieman, Ph.D. 

Robert Heath, Ph.D. 

Kent State University 

10.30 Break 

11.00 Jerome Delli Priscolli, Ph.D. 

US Army Corps of Engineers 

11.45 Peter Paquet, Ph. D. 

Port/and State University 

12.30 Break 

2.00 Concluding Remarks 

1. H. Olcay Unver, Ph.D. 
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Southeastern Anatolia Project 
Regional Development Administration 

1. H. Olcay Ünver, Ph.D. 

D1 . Ün ver has be en Preside nt of GAP RDA for 

rlıe /ası ten years. The following remarks are 

taken from his speech at the opening of the 
workslıop. 

I would like to welcome you all on 
bchalf of the GAP Regional Development 
Adrninistration. Wc are happy to host you in 
Turkey for the workshop on "American 
Expcriences in Water Based Development". 

We are providing this workshop in 
order to create a new platform where various 
approaches of different water based 
development projects from the United States of 
Arnerica could be shared and the experiences 
that have bcen gained through the 
implcmcntation process of such projects could 
be disseminated. 

Turkey is one of the largest countries in 
the Middle East and was the home of the world's 
carlicst civilizations. The southeastem region of 
Turkey contains the northern end of the 
Mesopotamian Plain, the land between the 
Euphrates and Tigris rivers. The region, 
rcfcrrcd to as Southeastem Anatolia, contains 
10% of Turkey's land and population, covering 
75,000 square kilometers and with a population 
of over six million peoplc. 

Gi ven the development challenges of 
Southeastem Anatolia, and the opportunities 
prescnted by the region's water and land 
rcsourccs, the Rcpublic of Turkey initiated GAP 
as a water resources development package, 
including construction of darns, irrigation 
systems and hydroelectric plants. The project 
was later transformed in the early 1980's to a 
nıulti-sectoral, socioeconomic regional 
development program, and then into a 
sustainablc human development project in the 
ı 990's. The responsibility for coordination of 
development in severaJ scctoıs was given to the 
GAP Administration. 

Adapting sustainable development 
approaches to GAP and implementing a regional 
development project with global values has led 
our administration to develop relationships with 
foreign countries and international institutions 
mo re intensively. 

The United States of America in 
particular has a tradition of know-how in water 
based development projects implemented by 
many institutions all over that country. 

In the 1950s, the B ureau of 
Reelamation and the US Army Corps of 
Engineers were the models for Turkey's State 
Hydraulic Works, wbich carries the 
responsibility of constructing aH dams and 
irrigation systems of GAP. The Tennessee 
Valley Authority, on the other hand, became the 
example for the regional development approacb 
and institutional setting for GAP. 

The experiences of GAP and other 
water based development projects should be 
sbared. Wc have learned from the experiences 
of water based projectsin the United States, but 
we believe that we also have learned some 
lessons and gained know-how that can be of 
benefit to our counterparts in the United States 
and in other countries. 

GAP, w ith i ts human centered 
development philosopby, has a distinct place in 
the history of development efforts in the world. 
GAP is already contributing its experience to 
several similar water based development 
projects araund the world. For example, last 
November in Sanliurfa, Turkey, we held a 
workshop on experiences in water based 
development, where we interacted with 
representatives of major development projects 
from India, China, Japan, France, Mcxico, 
Egypt, and other countries. 

The interchange between GAP and 
Arnerican institutions and u ni versities should 
expand, with the mu tual exchange of knowledge 
and experience, and initiate joint projects with 
Arnerican institutions, including many 
universities. 

I am happy to see that American 
institutions also share our approach regarding 
this cooperation. Some of the relationships 
which were started long before this workshop 
have reached a new level with the signing of 
cooperation agreements. Arizona State 
University and Tennessee Valley Authority are 
two of these institutions. I am happy to declare 
that the memoranda of understanding w ith tbese 
two institutions will be signed bcfore you in a 
few minutes. 

lt is a great pleasure to have the 
representatives of American institutions here in 
Turkey. Thank you for making this workshop 
possible. 
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Embassy of the United States 
Ankara, Turkey 

John Kunstadter 

Mr. Kımstadter is the Deputy Undersecretary of 
rlıe United S ta res Embassy in Ankara. Be lo w are 
excelpts from lı is remarks ar the opening of the 
workslıop. 

J would like to express appreciation on 
behalf of Arnbassader Parris for huvıng 
organized this very inıportanl workshop. J alsa 
bring greetings from Stu Jones, our Con~uı ın 
Adana in Southcastern Turkey. 1 would urge the 
American guests here that when they are in the 
Region to stop in Adana. He is vcry open to 
discussing ideas with you and to coopernting 
and giving you furthcr contacts. 

Wc wouJd like to underscore our 
support for the GAP Project. This is not only 
k ey to the who le Mesopotanıian region , but 
integral lo Turkey's development as well. lt 
offcrs models for development that can be 
applicd in many parts of the world . Wc hopc that 
this workshop will strengthen the cooperation 
between Turkish authorities and the various US 
agencies and universities represcntcd here. 

The timing is very auspicious, becausc 
Turkey has just embarked on a major 
disinOationary program in conjunction with the 
IMF and the World Bank. In that context, the 
World Bank and the Turkish Ministry of 
Agriculture are working on a substantial reform 
of the agricultural system. ln praising w hat GAP 
has done and in the vision that GAP rcprcscnts, 
we also have some rather strong conccrns which 
are shared by our Turkish friends. In facl, they 
are the on es who brought these issueı, to o ur 
attention. 

I would like lo touch on two points, 
sal inization and crosion, which are two parts of 
water management which I know the GAP 
Adıninistration is fully seized wHh. Thesc are 
two very big challenges for the long-tcrm 
success of the GAP Project. 

An obstaclc to progress in this area is 
the manner in which the farmcrs pay for water. 
Farmers in the Çukurova Plain and in the GAP 
Re~i~n pay for the water by the area they wish 
to ırrıgate, not the volume of water they use. 
This limits the incentivc to use lcss water. The 
injudicious use of water contributcs to soH 
erosion, salinization and incrcascd loss of water 
through evaporation . Becausc of the way 
farmcrs pay for water, they do not have an 

inccntivc to inv~~t in pnıy irri ta n cquıpn :nt 
Wc would ltkc to cc progr s ın th redu 1 n 
of water ~onsumption. "hıch could h \ 
posıtive cffcct not only on ıgn uhure m tl 
irrigatcd areas but al o un other rcgıon 1 ı u 

ı \\o u Id li kc to cl o c by ın kın ' three 
poınts . Fırst, eve n though USA ll) lclt 1iurkey 2 
ycnrs ago. thcrc ~hould be good uree o 
funding for coop ·r uivc proj ı ınon 
fouml.ıtions unc.l the US corıxurıte c ror. 
lflVCstmcnt inc.;rcnscs in the GAP Rcoiun. lh re 
are mor~ Arnerkan cornpnnics be umın " re 
of the potcntial foı GAP. 1 \\uulö en oum e 
pcoplc to look tn thuse sourcc.s. <1ı.:uin fun lin 
froın Aıncııcan luu nc.lnt ions is ı clınllcngc u ny 
time, but the nmncy is thcıc . 

Second , du ı ing P11:sidl·nı <. liııwn's 'i ıt 
to Turkey in Novcmbcı. the govcrıırnenı ' 
Turkey and the US sıgrıcd ıın ngrccıncııt, vultı d 
at $600 ınıllion , dc~ıgncd tu cncmıı,ıgc S wuıcr 
cngınccring fırms to build ir ı igaıiun sy tcms, 
Unc.h;r this ngıccmcnt. US lu ın'\ ar\! requircd ıo 
find thcir own fınancing. lı will be ımı •h lor 
Turkish Larıne rs to pay for ı;uch cquipııı nı •h•en 
in part the lack of inccntivc tn chuııgc th · w t)' 
they use water m pay Jm i ı . lı is cnııl ı ovcı i ıl hı 
chan~c the way larnıcı~ pay lor water, , "c 
wouJd lcuvc ıt to mıı Turki h fı icııds ı o w or k ouı 
the best system lor charıging i ı. 'J he dcl.MIC: on 
thıs in Turkey ıs vcry livcly, und wc are ıncrcl) 
obscı vcrs, bu ı wc would cncmıragc such n 
change. 

Third, the opcn cumıl systcın incıc es 
evaporution unu is ~omcthing Anıcricun 
coınpanıcs are intcrcstcd in wclding. Owcn 
Corning, wıth ı ts Turki. h p~rtncrs. i buiidi n' n 
$15 million plunt in Şunlıuı fu to ımınuf .. ıcturc 
closcd pipcs for use in irıigation project . We 
~trongly support invc tmcnl tlhlt intrudu c 
water conservıng technology in th Region . 

1 wish to coınpliıncnt Olcı:ıy Bey nnd 
the GAP Adminıstration for the appron h they 
have takcn m the GAP Project "hich, for th 
United States, asa vcry closc fıicnd ot Turkey. 
is key for Turkcy's pmsperity and succc in the 
2 1 1 century . Than k yuu vcry much. 

The US Embassy hosts a website at 
www.usjs-ankara.org.tr which includes 
a page devoted to GAP and opportuni­
ties for Amerıcan business 
at:www.usconadana.org.tr/gap.html. 



Am ncan E\pcncnclıs in Water-Sased Development 

Southeastern Anatolia Project 

1. H. Olcay Ünver, Ph.D. 

Dr. Vnver presellieti a multimedia overview of 
GAP and tlıe activities of the GAP Regioııal 
Dew!lopmem Admirıistration. The followiııg 
.ltmmıaf)' preseııts s ome of the history and major 
aclıie\•emems of GAP over the /ası ten years. 

The Southcastem Anatolia Project (GAP) is 
a rcgional development project aimed at 
the full fledged socio-economic 

development of Upper Mesopotarnia, or the 
" Fertıle Crcscent," which has witnessed some of 
the cnrlıest civili1ations in the world. 

GAP is the largest investment for 
regional development in the history of the 
Turkish Republic. As an integrated regional 
development project based upon the concept of 
suswinability, GAP covers investments in such 
riclds as urban and rural infrastructure, 
agı ıcuhure, transportat.ion, industry, cducation, 
health, housing and tourism, as well as dams, 
puwcr plants and irrigation schemes on the 
Euphratcs and Tigris.rivers. This massive launch 
for development has special empbasis and 
prıorııy for the econornic, social and cultural 
ac.Jvanccment and well being of the whole 
country in general, and of the people of the 
ıeg.ıon in particular. 

The basic objectives of the GAP are: to 
remove interregional disparities in the country 
by raising the ineome levels and living 
stanc.Jards in the region; to enhance productivity 
and cmployment opportunities in rural areas 
und; to improve the population absorbing 
capacity of larger cities. 

The water resources development 
program of GAP includes 13 groups of irrigation 
and energy projccts, seven of which are in the 
lowcr Euphrates sub-basin and six in the Tigris 
sub-basin. There are 22 dams, 19 hydropower 
plants, and irrigation networks to irrigate 1.7 
million ha of land. The planned installcd 
capacity is approximately 7 .SOO megawatts with 
an annual hydroclectric production of 27 billion 
kilowatt-hours. The aims and the main features 
of the intcgratcd project are outlined in the GAP 
Master Plan. The Master Plan was prepared to 
detcnnıne the Region's potential, identify the 
bottlcnecks for the development process, and to 
set the development objectives, goals and 
strategies. 
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When the Project is completed, the ratio 
of irrigated tand to the total GAP area will 
increase from 2.9 o/o to 22.8%, while that for 
rain-fcd 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, progress has 
reached a global financial realization rate of 
43.3%. Out of the total public investment 
requirement of $32 billion, $13.9 billion has 
been invested from domestic resourccs. In 
addition, the equivalent of $2.1 billion in foreign 
currency has been allocated for different GAP­
related projects. A $1.5 billion equivalent 
hydropower project, the Birecik Dam, is under 
construction via a build-operate-transfer 
arrangement by a consortium of European and 
Turkish fırrns . 

Limitations & Potential of the Region 
The majority of the GAP Region Ii es in 

the Euphrates-Tigris basin. The total catchment 
area of the Euphrates in Turkey, upstream of the 
Syrian border, is 103 thousand km2 of whkh 
22% lies within the GAP Region. The upper 
E u ph ra tes b asi n is separated from the GAP 
Region by the Southeastern Taurus mountains. 
The mean annual runoff near the Syrian border 
is estimatcd to be 31 billion m3

• 

The Tigris Ri ver, in the east of the GAP 
Region, drains a catchment of 38 thousand km2 

north of the Syrian border; 30,000 km2 of this 
basin lies within the GAP Region. Mean annual 
discharge in Turkey is estimated to be around 17 
billion m3

• 

The water quality of both rivers is good 
and suitable for irrigation with electrical 
conductivity values of below 0.6 mhos/cın and 
SAR of below 0.4. 

When the GAP dams are built, the 
surface area of reservoirs will exeecd 2,500 km2

• 

The Atatürk reservoir will have the largest 
surface area (817 km2

) , followed by the Kcban 
(675 km~, Karakaya (298 km2

), llısu (295 km2
) 

and Sil van ( 181 km2
) reservoirs. 

The total population of the GAP Region 
in 1997 census was 6.1 million . The average 
annual growth rate of population for the Region 
was 2.5%, a figure significantly highcr than the 
national average of 15 %. As a result of high 
birth rates, the Region has a very young 
population with half of the total u nder the age of 
15, while those ofworldng age (15-44) represent 
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40% of the population Houschold sucs are 
large wilh 39% of households ha' ing bctwccn 5 
and 7 meınbers and 33'* of familıcs having 8 or 
more membcrs. 

The GAP Region has bccn 
characteri1.cd by net out w ard m igration. 
typically to large cities elsewhere in Turke} . 
Also. substantiaJ migratıon withln the region 
occurs from rural areas to urban centcrs, from 
mountainous arcas to the plains and from east to 
west. Seeısonal migratian for employment both 
within the region and to ncarby pmvınces 
(espccially Soulhern Turkey) is a comınon 
practice in rural areas. 

Major cnvironmcntal health problenıs 

are infcctious and parasitic discases aggnıv<ttcu 
by nıalnutrition . Malaria, trachoımt and 
cutaneous lcishmaniasis are vcctor borne 
diseases. Diarrhca and intestinal infcctions tırc 

associatcd w ith inadcquate water supply, 
sanilation and personal hygıcnc . Therc b 
evidence of malnutrition cspecially ın the 
eastem part of Region . Howevcr these problcıns 
are partly cultural as malnutrition is due 1<> dict 
imbalancc rather than a taek of foou. 

The 1981 Yiliage Lcvcl Survey al so 
found that 60% of house ho Id<\ had no sanıtution 
Only l I% of householtls ın the GAP Region had 
indoor facilities and 27C/o had outside facilitics . 
There is no tradition of usıng pıt latrincs in the 
Region. There wcrc 3500 rural scttlcmcnts 
w ithout drinking water supply. which account 
for 35% of total rumi sculcıncnt. This ı utio 
incrcascd to 55%, if Lho!>c w ith inadcquutc water 
supply wcre included. Twenty-ıwo percent of 
the rural population in the rcgıon did not have 
access to clcan drinking water, 29~ of the 
villagcs had telephonc scrviccs. 66.H% wcre 
clectrificd and 90% of Lhc rural scttlcmcnts wc re 
Jjnkcd to the road nctworks 

Urban ce.nters, having bctt~r living 
standards and scrvıces, are attrncting subst~ıntic.ıl 
rural migration. Urban ınfmstructu rc i~ thercfore 
becoming rapidly inadcquate. 

A comparison of the gross rcgiumıl 
product (GRP) in 1985 wıth the GOP of Turkey 
clearly indicates the levcl of its 
underdcvclopment. In 1985. the Region 
accountc~ for 4% of GNP. Per capita ıncoınc in 
the Rcg ıon was only 47% ot the national 
average: Agriculture is by t~ır the domimınt 
produclıon scctor, accounting for ncnrly 40C~ of 
GR.P, and contributing over 9% of the 
agr~cultural . valuc-addcd of Turkey. Raın fcd 
agrıculture ıs pr~dom~nant tlcpcnding prımaril}' 
o~ ~ater. av~ıl~bı.Iny constraints. Crop 
dıvcrsıfıcat ıon ıs lıınıted and producti vi ty is lo w. 

Paradigm Shift 

GAP envisions sustained econom c 
growth in the Region for the next 10 
years, coupled wlth envlronmentally 
sound water and /and development 
and urban management. 

'1 

. . 1 !1c Southenstcrn An.ııolı ı l,mJ &. an 
ı ts hı:-;toncal contc t. w.ı forınulllcd 
pud:ugc of wııter und Inmi r 
dcvcı~,pınent pınjcct., in 1970' • whı h 1 t r 
tnın~toııncd in the cnrly 19 O' to rnulu 
sectonıl. uciuccuııumic rcgional d v lop m 
r>rorranı, and thrn i nt o .ı u tnın bl e h ur n 
development pıojcct in the 1~ O' . 



• 

• 

• 

• 

Strategy of the GAP 

set the 
on four 

1 p nd m ınagl! the Region's soil and 
t r re urc fur irrigatıon. domcstic and 

tn u tn ıl purpo es in an cfficient manncr 
1 nd u • by cncouraging optimal 
p.ıtterns and bcuer agricuiLUral 

privntc cntrcprcneurship with 
m h ı on ıhc ngm-industries and those 
ı d n ındıgcnous n.:sourccs 

ampmvc oci.tl ~ervıccs, cducational 
ılıuc uıd crııpluymcnt opportunilies with 

\ı w ı o kecp locul population away from 
nu mtın • to hig citıcs as well as attracting 
ıu lı ıcd \ı. orkl urcc to the Region . 

1 h o vl':r .ıli sccnurıo for the Region's 
1 \ 1, ımıc nı lı.ıs ln.·cn deseribed by the Master 
Plm •ıh • u,ıııs foıınation of the region into an 
ı r rol ı t · 1 c poıt hase". 

ln o l the ouıcoıncs of the GAP Master 
1'1 n tu~y w ı s ,ı set of prineiples for the 
m m ı cm nt ol thıs coınprchensive program. 

a ı pranciplcs ın the tcıms of refercnce for 
nlıty tlı. ıt \Hnıld mnnagc the program were 

ı r, llo\\ 
• 

• 
• 
• 

• 

• 

• 

• 

lt c •ı on ıl pcr~pcı.: tı ve 
lntc 'r ıtıon " ithın and bctween sectors 

bilıt) lur ınulti scctorul planning 
Pl tllllity ın i mplcıncnting und funding 
lil ı rnn.:hıcul imJcpcnc.Jcnce from cxisting 
mını tnc bod ic~ 

uth nt) to control !and use to ensure 
op r, t ıon n li z ıt ion of integration issues, 
ın ludın' J.uıd -wmcr resourccs integration, 

bılll) to coordinate public cntities . 
hılc tıll countable to the government, 

n ıbıl ıt) to colhıbonıtc with the private 
ıor. non govcrn mental organiLations . 

ınt rnmıonn l orguni/<llions , professional 
ıct ı nd local govcrnments. 

no cxi ting organilation would be 
to un nnkc lhcsc . a new organıı.ation, the 

nh tcm An.ıtolia Project Regional 
1 pmcnt Achninistr ali on (GAP-RDA). w as 

blı hed unu~r the auspiccs of the Prime 
1tnı tl} ın 1 SIJ . 

GAP RDA envisions environmentally 
sustainable development that 
includes the participatory 
management of natural resources 
and their protection for future 
generations. 
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The establishment of GAP-RDA 
brought the moch needcd integral pcrspective 
and also led to the evolution of the sustainable 
development framework for the socioeconomic 
development program. 

Sustainable Development and the Basic 
Strategies of GAP 

Sustainable development was defined 
by the Brundtland Commission as one that 
11 mects the needs of the present witbout 
compromising the ability of future generations 
to mcel their own needS.11 U nder this very broad 
definition, tbere are many issues which must be 
considered: social, cconomic, cultural, gender, 
educational, health, physical planning, 
agricuJtural, cnvironmental, institutional, among 
others. At the hub of all these issues is people, 
eithcr as object, or as the agcnt, or both. Bence , 
human development is at the core of sustainable 
development of the GAP Region . 

In order to define the scopc and 
composi tion of sustainability for GAP, a 
participatory approach w as adapted. A sc m inar 
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 Scmınar 
and the objectives and targets of the GAP 
Master Plan. the following sustainability goals 
have been adapted for the development process: 
1. Inercasing investments to the optimal levcl 

which would accelerate the econoınic 
conditions 

2. Enhancing health care and education 
scrvices so thal they reach national levcls 

3. Creating new employment opponunitics 
4. Improving the quality of life of the cities and 

improving urban and social infnıstructure so 
as lo create bealthier urban environınents 
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5. Completing the rura l i nfrastructure for 

optimal irrigation development 

6. Inercasing i nter- and intra-regional 

accessibility 

7. M eeting the infrastructural needs of cxisting 

and new industry 

8. Protecting water, soil and air and the 

associated ecosystems as a priority 

consideration 

9. Enhancing communi ty participation in 

decision-making and project 

implcmentation. 

Examples of lmplementation Projects: 

spccial program and project 
inıtiatcd to cınphnsizc the human dım n ı n o 

development through proje t irnplcm nt lion 

conccrncd w ith basil: ~oci,ı l set' ic\.: (c 1u tı n. 
hcaiLh. housing) . gendcr cquıt). urb n 
rnanagcmcnt, irrigutiorı fuciliti , n ,rı uhu 1 
and cnvıronnıcntal sustııinnbilit}, in tuuuon 1 
and community cap:.ıcity-building •• nd publı 

participution. 

Water as the engine for sustainable 

development 
Soınc ul the lır • r pm l 

components urc ıe.ıd) ur ncnr 
complctıon, sut.h a the K ruı } 

• Aegulation of water in irrigation canals and 

determination of water saving irrigation methods, 
cı nd Atatur J... D.ıms oıı the J·uphmtc 
Ri ver. Thc~c have pıo hı c ·d ı 

combincd output ol m~.:ı 20 bıllıon 
kiluwnll hours ol lıytlıocl cctrıc • Management, operation & maintenanca of irrigation 

system 
• Pilot implementation of modern irrigation technology 

• Urban waste water recycling 

• Reuse of irrigation return water 

• Regional environmental studies 

• Agricultural research and development project 

• Farmers ' training and.extension activities 

• Agricultural commodities marketing survey and 

planning of crop patterns 

• Ineome genaration projects for non-irrigated areas 

• Consolidation of agricultural lands to improve 

efficiency 
• Participatory urban zoning and planning 

• Participatory resettiement and sustainable 

redevelopment as a result of reservoirs 

• The Atatürk Dam Reservoir Sub-Regional 

Development Plan 

• Multipurpose Community Centers 

• Entrepreneur Support and Guidance Centers 

• Eco-city and Eco-village planning and development in 

pilot areas 

• GAP Geographic Information System feasibili ty study 

and pilot project implementation 

c ncı gy ın 199X .ıluııc (47 .5 o 
national hyc.lro pı odm:tion) ıııd ı 

ıotal of ISS billion 1-.Wh uıııılııo\lı, 

cquıvalcnt to $ 9.3 hillioıı ul co ıl · 
gcncraıcd clcc.trıciıy uı to the ·ııcı '} 
pımluccd by 30 hillioıı ııı n ıtııml 
gus 

·ı he Lo \lı cı hı ph~.ııc 

ProJect is om: of the scvcıı AP 
schcmcs on the Ftıphı.ııcs Rı\ cr. 

with a ıcscı vuir CHJlıiCity ol 8 
bı ll i on ın'. This project co n isı s of 
the Atatürk Dam and 1 tl• PP, the 

Şanlıurfa Tunııch, Şanhuıfn·lfn~ n 
irrıgatıon , M.ırdin · cyl ınpın nr 
irrigutıon. Sn ad .. -1 li h n rı puınpcd 

irrigation and B01ma pumpctl 
irrigation in 1990 with n re cr,oır 
capaci ly of 48.5 bi Ili un ın, i n 19 O. 

Water rcachcs the Şanlıudn-llnmın 
plains viu the Şnnlıurta Tunrıcl 

system, which coıısists of l\\ 0 

par.ıllcl tunncls caclı 26.4 km lan~ 

The main components of sustumability 

for GAP are: social sustainability, physical and 

spatial sustai nability, en v iranmental 

sustainability , economic vlabili ty and 

sustainable agriculture & irrigation. 

In accordancc wilh the sustainablc 

development approach and stratcgies of GAP, 

and 7.62 ın in <.liaınctcr. One u the 
tunncb was opcncd in 19 nnd 
irrigmion was <.listrihut\.:d to a. 0.000 
ha arca in that year. Th anlıurfn· 

Harran plain has two main can.ıl system • Tiıc 

Şanl ı urfa main irrigation canııl will irrıgatc 

43,000 hccturcs of la nd by gr.l\ ity und ,000 

hcctarcs by puınping. The,; l hırı.m ın un 

irrigaLion canul wıll irrigatc 98.500 hcct re b) 

gnıvity. By the cn<.l of Junc 1999. th inıtml 

30,000 ha of ırrıgation in thcsc plain re. h d 
107,000 hcctun.:s . 



m rıc.ın F\f'lericnccs in Water-8,1sed Development 

The total production prior to irrigation 
am~lUntcd to $31.5 million w ith a crop pattern of 
rnaınly wheat, barley and some vegetables. The 
vnluc-m.ldcd was $60 per decar. With irrigation, 
couon bccame the main crop with still some 
~\he at und barley, and secondary c rops were aJso 
~ntroduccd. The most strik.ing change has been 
ın the lu nd used for cotton, inercasing from 21% 
'tO 45o/r 

With irrigation, production values rose 
to 121. mıllion and the value-added per decar to 
approxımately $182, both showing significant 
improvcınent in only one year. Valuc-udded per 
d cc ur ıncrcascd 3 times and the annual per capita 
ineome ıncreased from $1034 in 1994 to $3963 
i n 1995 This area is closely monitorcd to assess 
the impact of irrigation on different facets of life 
und cconomy. 

\Vater has begun to change the entire 
socio culturallife of the people of the Region, in 
such uctıvities as fishing, water sports and 
tourism. 

Conclusion 
Turkey is implcmcnting an integrated 

socio economic development project based on 

ll 

water rcsourccs in Upper Mesopotamia, which 
witnessed some of the earliest civilizations in 
the world. Sustainability is the philosophy 
underlying the Southeastern Anatolia Project, 
which has human wealtb and well being as its 
focus. H aving all its details scrupulously 
planned and implemented, GAP is one of the 
greatest projects of the of Rcpublic of Turkey. 

The GAP Regional Development 
Ad minisıration is the fırst institution of Turkey 
entrusted with integrated regional development. 
In November 1999 it celebrated its ıoııı year of 
experience focusing on sus tainable human 
development. GAP-RDA is eager to share its 
experience gained from implementing the GAP 
project. With this holistic project, planned to be 
completed by 2010. The rebirth of the Fertile 
Crcscent, after thousands of years, will be 
possible along the baryks of the Tigris and 
Euphrates. 

More information about the GAP 
Regional Development Administration is 
available at their website, 
www.gap.gov.tr. 

a» a&.Gf lAWIMA ıo.~u18AŞUH\ICI 
GAI t!GIOtW GMIOfloiOO ~IAIIOII 

1/2.250.000 
~ o 
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TENNESSEE VALLEY A UTHORITY 

Ronald J. Williams, Ph.D. 

Dr. Williams is the Vice Presidelll of TVA 's 

Energy Resean·lı and Teclınology Applicmion, 

i11 Muscle Slıoa/s, Alabama 

TV A wus created in 1933. at lhe pcak. ol the 
Great Depression, and was the iirst project 
to attempt the unificd resource 

development of a river and its tributaries. 
Today, lhe TV A region is one of the fastest 
growing rcgions in the United States. 

The TVA Region covers approximately 
80,000 square miles (207 ,200 square kın) in 
seven states. TV A has annual cncrgy salcs of 

$6.7 billion ; approximately $700 million from 

hydroelectric operations. TV A operates 49 

danıs that work in a unified systcın to provıdc 
scrvices to about 8 million peoplc . 

When TV A was crcatcd, the region was 
one of the poorcst in the United States, with per 
capita ineome and Hteracy at hulf of the national 
avercıge. Public health and sunitillion were poor, 
and only 3% of famıs had clectricity. So ı ls had 
been deplcted through subsıstcncc agrıculturc, 

uncontrolled floodıng, dcforcstation, and 

subsequent silting of the rivers. 

TVA 's motto ıs ''Gcncnlling Prospcrity 
in the Valley .11 To do that , TVA supplıes lo w 
cost electricity, supports a thriving ri ver system , 
and stünulates economic growth in cın 

integrated, systematic approach, with multiple 
objccti ves that i ncludcd conseı vation, tlood 
control, and n av igation . agricultu ral unu 
econornic development. TV A is a govemme nt 
owned corpomtion, but has the flexıbility to act 
as a private enterprisc, so it docs not have to 
continually seek approval from Congress for its 
dccisions. 

TV A was crcatcd as a coordinming 
organization, working with and through other 

agcncies and helping those agcncics str\!ngthcn 
their own capacity rather than duplicatc their 
projccts. For examplc, TV A has work.cd closcly 
with land grant universitics and with agrıcultural 
extcnsion servicesin the establishmcnt ot covcı 
crops, researching soil fcrtility ratcs und 
~ultivars, and in demonstration projccts t<.> 
ıotroducc new tcchnologics. These ineJude 
enterprise demonstrations, which look 
holistically ata particular agricultural enterprı~c. 

progrcını 

When I VA wus cıc.ııcd, ıı rmom c 
w ere lor IUI\ ı g~ıtıon, floud conrml, nı 1 
clectrilication, nnd impım ed 'lu lııy of V ıli 
life As the Region hn dc\'cloped ın ı ha ı 

nct:ds have bcen 111 t. itizcns' prıorhı h ıve 
c:lhlngcd . Tnday. ıcsid\.:nt in ı he re ı on p 
thcir conccrıı lur wmcr cıu lıly ınd th 
inıprovcıııcnt uf ı ~cıcutiuıı ul h"ııcfıı fmm ter 
ıcsmırccs. lncı c ıscd public •m oh cm nt n 

cstablishing pı i nı it i es h.ı om ı i ın s n· 1 1 
conflicı~ hdwccıı dillcrcnt inıcr ı •rouı 

· ı u mlc.lrcss the cuıınicc 1 
competing uscs ul water rcsourc , n 1 lo 
rc~pond to the grnwiııg public ıniere t ın 

rcsourcc i~~ues. T VA concluctcd n rcHc" o 
upcrating policics oııd cıcntcd the 1 

Jınpıovcmcn t Pl:ın . onvcntion 1 wı lorn t 
that m.lditional wutcr qunlity nd re re u n 
beneli ts coult.J only be pr(n it!cd ıt •rcın n ı 

to nuvigation, iluod control, nd h)drocl tn 
power pmduction. llowcvcr, by ı. km bro 
vi e w und by "igorou Iy ine( rporntmg pubh 

iııput in the cntirc plnnning procc s, T 
ab le to r~pond cfTccti vcly to o "ide \ n c~ o 
stakcholdcrs. 

TVA 's cfforts during tlu thrc •)C lr 

project tu kccp the public ınfom1 d nd to 
providc opponuniıics tor t kcholdcr 

invol vcıncnı rcsultcd in bcucr de ı ıon m 1n , 

si nce the deci ion making b.ı c wo 1 rgcr nd o 
bcııcr quality. Al o. rlı fin ıl d i ı n h 
belter puhlic support ince, cvcn thou [Jh n t 

cv~f):one gut whm they wHntcd, pc pl ere 
satı sfıcd that nil rcquc t .. werc fı srty c n ı red 

One way of ineren in t"count bılıı 
and swkchnldcr iıwolvcın nt ıs the crc.tı n o 
uıı advisory cuuncil of uıkchuldc th c 

rcprcscrıt cnn cr vation, r-ccrc.ıtaun, ınd 1 1 
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·o~crnıncnt intcrcsts. This council provides an 
opp~rtu~ity t~>r various stakeholder groups to 
pro~ ıd ınput ın to TV A decision mak ing. Issues 

l_d~ . d at thı council include cstablishing 
pnorıtıı:s tor conscrvation. the development of 
public !und and water resources and other TV A 
tc\\ nnJ hip programs. 

lnitially, aJI of TVA's projects were 
undcd by moncy from Congress, principally 
bcc~lus~ the primary benefits of the project -
nnvıgntıon and flood control - were considered 
pubJic good::. When hydroelectric power plants 
md the potential for ineome gencration were 
ıddcd to the project, the financing structurc 
ch mgcd . In 1959, in response to objcctions 
rom private utility companies concerning unfair 

compctition from TV A, Congress required 
TV A 's power system to be self financing. 
1 Jowcvcr, projecls which directly rcflccted the 
tcw:ırtlshıp rcsponsibility of the federal 
•ovcrnıncnt - navigation and water supply. for 
cxuınplc werc fund ed 100% by Congress. 

Today TVA receives no lax money to 
sııpport ıts water resource infrastructure. All 
funding ıs provided through power proceeds, as 
wdl us through the sale internationally of 
innn\'ativc bond issucs. These revenues also pay 
for thı; original capital investment in TVA 's 
power pıogn:ıın that was made by the federal 
governınl'nt from 1933 to 1959. 

Federal agencics, including TVA, do 
not pa) property or salcs taxcs. This means that 
the land owncd by TV A in the region does not 
gcncr.ıtc tax revenuc for the statc and municipal 
govcrnmcnts where it opcrates. To compensate 
fur this. TVA makes paymen tc; in lieu of taxes to 
e.ıch statı; where it owns land. Thcse payments 
are thcn allocated by the individual states to 
thcir local municipalitics for public programs 
uch as schools, hospitals, fire, emergency and 

other ~crviccs. 

Recogni.ting that competing objectives 
- im.ludıng issues concerning land use, 
1'\Cc rcatıon, flood control, and power production 
- are pcrvasive, TVA has teamed that a strong 
system of checks and balances. plus strong 
dctcnnincd lcadership, are critica! for dcaling 
with competing objectives, sbaring power with 
uthcr !'itakeholders, and maintaining a balance in 
the adrninistration of diversc engineering, 
cnvironrncntal and economic programs. 

The TVA experience demonstrates the 
n ecd for a sharcd vision, a strong public policy 
1 rarncwork, and congressional support. A 
uniquc strength of TV A is that it is 
hcatlquartered in the region that it serves. 
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Rather than hasing thcir operations in 
Washington, TVA was close at hand to its 
stakcholders. This helped to build trust and 
participation on the part of citizens in the region, 
and also resulted in inereased cooperation from 
businesses, local and state agencies, and non­
governmental organiaıtions. 

TVA is aware of the need to educate 
across generations and to train new 
administrators in the institutional basis in which 
TV A w as formed. Because of the i m portance of 
institutional memory and a shared 
understanding of the philosophical basis of 
TV A, it is necessary to reınind people what 
TV A means and the importance of preserving it. 

For more information about TVA's 

history and programs, please see their 

website at: www.tva.gov. 

• TVA is the nation's largest producer 
of electricity, with 28,498 megawatts 
of dependable generating capacity. 

• TVA's power facilities ineJude 11 
fossil fuel plants, 29 hydroelectric 
dams, three nuclear plants, tour 
combustion-turbine plants, a 
pumped-storage facility, and 17,000 
miles of transmission lines. 

• Through its 159 locally owned 
distributors, TVA provides power to 
nearly eight million residents in the 
170 counties of the T annessee Vali ey 
region. 

• About 34,000 barges travel the 
T annessee Ri ver each year - the 
equivalent of two million trucks 
travelling the roads. 

Source: www. tva.gov/abouttva/index.htm 
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ARIZONA STATE 
UNIVERSITY EAST 

Charles E. Backus, Ph.D. 

Dr. Backus is the foımdbıg Provost of Arizona 

State University East. 

D evelopment in the Phoenix area began 
with the Salt River Project, the first 
project of the US Bureau of Reelamation. 

Land owners borrowed money through the 

USBR to build dams which are still owncd and 
operated by farmers who own the irrigat~d lan d. 

The Salt River Project aJso has a publıcly run 
power utility. The project comprises six dam s 
on the Salt River, and includes Roosevelt Lake, 

a major rcereational area. This project, in 

addition to the last major project of the USBR 
w hi ch brings water from the Co1orado Ri ver to 

central Arizona, provides the water necded for 
the development and economic growth of the 

. 
regıon . 

Certain key factors have contributed to 
growth in the region since the 1950s. First, the 
introduction of air conditioning, whieh madc 

Arizona li va bl e in the suınmer. Second, the 

large agricultural base and the availabilit~ of 

water and electricity, thanks to the Salt Rı ver 

Project. Third, the creation of Arizona State 
University in Phoenix from a state teachers' 

college in 1958. All these factors, plus the lcvel 
terrain and opportunities for recreation, 

·combined to attract industry and new workers to 
the region. 

As the city has grown, the demandson 
water resources have shifted away from 

agriculture and irrigation to urban and industrial 
uses. However, as the urban population uses 
less water per acre than agriculture, the demand 

for water has so far gone down as urbanization 
has continued. 

ASU East currently has 15,000 students 
and offers a wide variety of programs. ASU East 

is part of Arizona State University, but has its 
own academic programs apart from the main 

campus. These distinct programs include 

Agribusiness and the College of Technology 
and Applied Science, with one of the top five 
engineering technology programs in the United 
States. 

Souıhca t t'nt Anat lıa Pr ct 

Aı:, an cxamplc of the uni\cr ity' 
advances in engınccring technology. Dr. Hacku 
mentıoncd that lntcl Corporation i c lo ing dm\ n 
a manufacturing plant ın Phocni\ and ınoving nil 

of thcir productıon cquiprncnt for ınicro 

J 

The Merrisen School of Agribusiness 

and Resource Management at ASU 

East offers a master's degree ın 

Agribusiness to prepare indivıduals 

for managerial and admınıstratıve 

careers in agribusiness and 

government. 

clcctronic ınunufacturing into a fucility oıı the 
campus of ASU Ea~t. Thı\ facılıty will bccoınc 

a micro clcctronıc tcaching factory capablc of 

making products. Motorola has coınrnittcd for 

ınanagers und tcchnidans to run the ir facility. 
Eve n though it w ı ll ınakc products for ındustry. 
the primary rcason for this pıojcct ıs cducatıon 
and training. 

University growth is ticd to the growth 
of Phoenix. As the cıty has cxpcrıcnccd rapid 

growth. so has the university Many high-tcch 
industries are baı:.cc.J in Phocnix, such as 
acrospace elcctronics, ınıcro clecııonic . and 
other clcctronic manufacturıng ın gcncnıl. The 

Phoenix area has the ~econd largest pro<.luction 
facilitics for this industry in the United States. 

ASU has apprccıated ıts rclatıonship 

with GAP and is intercsted a\sistıng with its 
experience in siınilar clımatc, problerns. and 
opportunities. ASU Mrun has progmıns that can 
be bencficıal for GAP, includıng Architccture 
and Environmcntal Design. rccreation and 
tourism, gcography. Other \pccıal prOJCCts 
rclatcd to water resource development includc 

studies on the rcplenishment of grounc.f water 

from surface water, wastc water treatment and 
recycling, and GIS applicatıons in prccipitation 
forecasting, and rivcr flow rneasurcment and 
forccasting. 

The most important bencfit that ASU 
can offer GAP is cducation ın the form of 
university degrcc.s. Education and cxpcrtisc are 
the best long-tcrm invcstment one can makc to 



Amerıcan Experiencesin Water-Bascd Development 

ensure sustainability. ASU has high quality 
degree programs, along with opportunities for 
prnetical appUcation in Phoenix or at the Salt 
Ri ver Project. Because of the many similarities 
between this project and GAP, this presents a 
unique opportunity for cooperation. 

The College of Technology and 
Applied Sciences includes programs . 
ın 

• Aeronautical Management 
Technology 

• Electronics and Computer 
Engineering Technology 

• Information and Management 
Technology 

• Manufacturing and Aeronautical 
Engineering Technology 

1-

ASU also offers custornized training 
programs. For example, during this conference, 
a professor from ASU is presenting a sernin ar in 
Sanli Urfa on environmental management. 
Various courses could be presented either in 
Arizona or in Turkey. ASU can also bring 
expertise from other universities to present 
training events. 

ASU can help GAP seek support from 
US or international agencies for funding the 
GAP/ASU partnership. ASU wants to take the 
lead in approaching US agencies for funding for 
work, investigations, research for sponsored 
projccts in the GAP region. 

In response to questions about financial 
assistancc for students from Turkey to study at 
ASU, Dr. Backus clarified that, as a state 
institution, the university could not allocate state 
taX money to the cducation of non-residents of 
Arizona. However, occasionally scholarships 
are available through sponsored projects, 
created by consortia of universities across the 
United States, or international students can be 
employed by special projects and then be 
cligible for in-state tuition. 
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Dr. Ünver of GAP congratuJated Dr. 
Backus on his presentation, and remarked on the 
high level of interest in GAP demonstrated by 
the attendance of several higb ranking officials 
from ASU East. He commented on the positive 
nature of his visit to the university and assured 
the ASU delegation that GAP would seriously 
consider all the suggestions for collaboration. 

For more information about ASU East, 
please see their website at: 
www.east.asu.edu 

For more information on the Salt River 
Project, see: 
dataweb.usbr.gov/html/saltriver.html 
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~ ..... --·- UNITED STATES BUREAU OF RECLAMATION 

Richard lves, Ph.D. 

Dr. /ves is Clıief of /mematimwl Affairs at rlıe 

Bureau of Reclamatimı. 

The US Bureau of Rccluınatıon was crı.:med 
in responsc to the expunsıon ın the 
American Wcst during the Iate ı HOOs: The; 

govcrnıncnt encouruged settlcment uf . the 
region, but thcre wa~ insufficient. raınfu_ll t.o ı.~rm 
without irrigation. Largcly prıvatc ıı rıgut~on 
works by early scttlcrs to capture the spnng 
runoff wcre unsueeessful . 

The Bureau of Reelamation was cıeated 
ın ı 902 wıth the mission of rcclaırning ari d lu nd 
in 17 westcrn states for farming and habitmion . 
The Burcau's most well known pn>JCCts. MtCh as 
the Grand Coulee Dam and Hooveı Dmn, wen! 
built in the 1930s as part of the fcdernl 
governınent 's large scalc publıc works programs 
during the Great Oeprcssion. 

There ı~ no single ageney ın the US that 
is responsible for "'ater resource ınanageme.m. 
Jnstead there is an nrray of federal agencıes 
such as' the Army Corps of Engineers. the US 
Gcological Survey. which ınonitors strc~ım 
tlows, and the National Weathcr Seı vıc.;ı:. whıch 
docs precipitation and flood forecastıng. In 
addition. there are the Environnıcntal Protcction 
Aaency, which rcgulates water quality. the 
N~tional rish and Wildlifc Service, which 
monitors endangered spccics, and other wildlife. 
as well as other agencıcs. cach with u unique 
mandate. This complcx and fıagmentcd 
institutional framework for water resourcc~ in 
the United States rcquires much coopeıc.ıtion 

between agencies. 
During the Iate 1 800s and early 1900s. 

dams and irrigation wcrc the singJc focus of the 
development of the American Wcst ı luwc"er. 
irrigation did not generutc the rcvenucs necdcd 
to pay for the cost of structurcs and to maintain 
canals and other facilitics. W ith the introdul:tion 
of hydroelectric powcr,cncrgy production, wıth 
its abi lity to subsidizc irrigation, hns becomc a 
major subset of the Bureau 's program The 
USBR is now the second largcst produccr of 
hydroelectrie power ın the Wcstcrn US. with 
approximately 20,000 m W of installeti capacity 
and serving 6 million homes. 

As conccm has grown over the i nıpuc.;t 
that dams have on the complcx envıronıncıHs of 
westem rıvers, the Burcau 's role has chaııgcd. 

Sincc fcw goo 1 itcs renmin for d m 
co n tru ctıun. n nd bcc tu c of current 
en' ironıncnuıl und linnncial i su , no n~w dnın 
prujccts aıc plıınnctl . 

lnstcml, the llurcrıu hus ,ı suıncd the 
role uf an innuvativc water ınanngcıncnt n gen y 
ucvotcd to llcvdoping und protccıing water 
rc:;ourccs, placing incrc_rısing cınphnsi _on 
conscrvaıion ol water. cnvırunmcntnl protcctıun 
und rc:-ıtoration, and dc,·i:sing strntcgics to nıcct. 
the Wcst's growi ng water dcınands . Bccmısc ol 
the hca\')' dcmamb uıı the. water Sl~pply by 
population gı owth. ccun.uıııı~ c;xp.ınsıun. und 
tııııning. water conservııtıun ı ., at the center of 

• • • the Buıcau s nııs~ıun . 

TIH.: Bureau ~ılso locuses orı 

en' m>nmeııtul ı •stormion, studying the elf'ce ts 
ol d.ıms on rivcr habiınts, aıııl cnnducting 
cxpcı iınc;ntal ı lnodiııg that imitates nat~ıral 
spıing floudiııg l~efoıc dıun constructınn . 

l:.xpcı i mental floudıng rcı.:rcatcd natunıl san d 
hcachcs alonı' the ri ver. ı~·juvcrı.ıtcd cndnngcrcd 
lish spawnıng Ilahitat '~~HI 11:duccd noı~·!lillıVl' 
invusivc plant .gıowth .. Sım:(; the .ıcc~>~n ıtıon ol 
\\Ctlaııds as 'ıtal hahıwıs foı '' ıldlıfe and Inı 
ı heir natural li lle ı ing capaciıy tn ımıintain water 
qu~ılity and sustnin cntiıe .c~~>sy~t~ın , 
Rcclamaıiun Mtppuı ts the re:ı1xuı . ıhılııy of the 
J'cdcıcıl govcrnıncnt ıu . pıotcct wc~lands, 
including the trust assets of N&ıtl\c Amcrıcans . 

A majuı envir~nmcr!ıııl prnjccı u_f tl~c 
Buıcau is fur the pıotcctıon of salınun spccıe ın 
the rivcrs of \V~tshingıon , Oregon. ldaho und 
C :ıl i forn ia. Sal m on ı un s have becn tlcpletcd dm.· 
lo ovcrlishing. duı~ıs. inerensed popula!i<~ns ol 
huıchcry lish. and ıncıeascd huın:ın actıvıty un 
the rivcrs. The Buıcau of Reelamation supports 
\\at er consen•ation programs tn incrcasc in 
trcaın Oow~ throughout the P,ıcific Northwc t, 

and b buying uncontnıetcd n.:scrvuir s~omge to 
augnıcnt rivc ı w<ıtcr flo\\s . invcstıng new 
stomgc poıential on the Snake Rivcr in ldaho. 
und cınpluyiııg lish scrccns :.ınd laddeı~ to 
pı\;vcnı the loss of lish through dam ıurbinc:-ı. 

As the populution of the Arnericnn 
\Vcst has grown. and . as sochıl. valucs ~av'-= 
changcd. the Burcau ol Rcclaınatıon ha. faccd 
new dcmands. O ı iginally. ıııuch of the Bu re au 's 
:-ıystcıu was de~igncd for a population of a~?<>~t X 
million pcnplc, The region now has H5 rnıllıon, 
and oıne of the lııstest gro\.\ing stmes in the UŞ. 
ı n lrınds uriginally devoted ı o ngı icuhurc ı n 

alifurni:.ı, the population ha grown bctwccn 
3W~ and so c-r; i n the la.st dccadc lırigation wns 
the water smıı·ce for thcse faıın li.ıml\ bcfore, ~ımi 
in spitc ol the increascd populatıon.thcre are no 
new snurc~ ol water. 
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A ) andmark in the Bureau 's history was 
the passage of the National Environmental 
Policy Act in the early 1970s. This act opened 
up Bureau projects for comment and critique by 
any stakeholder. When the USBR soliclted 
public comments on the operation of the Glen 
Canyon Dam. they reccived 40,000 comments. 
The Bureau reviewed those comments, and 
detcrmined the principal themes canceming 
conflicting uscs of the dam. To optimize 
hydroclectric production, water w as released 
from the dam to matcb the hours of peak 
demand for electricity in the mornjng and 
evening. This resultcd in frequent drastic 
changes in water levels in the river, which 
interfcred with recreational activities. To meet 
the demands of citizens for these recreational 
uses, the Bureau changed its operation of the 
dam to make flows mo re regular, foregoing the 
potential revenues from power sales in order to 
opti mjze the goals of the customers. 

USBR 's transition from "dam bui Ider" 
to "cnvironmental organization" was difficult, 
but the reality was that the vision of the early 
I900s for irrigation and "maki ng the desert 
bloom", did not allow for the population growth 
and the envi ronıncntal and recreational needs 
that emerged later in this century. 
ConscqucnUy, many ol der structures were not 
designed with these needs in mind. 

Now the Burcau is retrofitting these 
projects to belter meet environmental and 
recreational needs and to satisfy a large number 
of users at different lcvcls. Nevertheless, tberc is 
still strong support for the irrigation component, 
since the Bureau's projects serve 140,000 
farrners. Thcse projects provide water to water 
users' associations, known as irrigation districts, 
based on contracts for specific quantities of 
water to be deli ve red according to a specified 
schedule. 

With the increase in population from 8 
mi llion to 85 million, and with no new sources 
of water, the challenge is to maintain the 
viabi lity of the irrigation systems and also 
respcct the contractual obligations. T~e .Bu~eau 
cannot dictate to farmers how to use ımgatıon, 
or tcrminate thcir supply of water. To increase 
the supply of water for other uses , the Bureau 
negotiates with farmers to ~evelop w~ter 
conservation plans and provıdes techrucal 
assistance. 

The Bureau's focus now is more on 
resource management, and is involved in 
programs for flood management, flood 
fareeasting and management, and dam safety. 
The Burcau develops computer models of water 
systems to better asscss the trade offs between 
competing uses. This is often a difficult process 
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in multi-purpose projects in river basin systcms 
w ith rnorc than one facility, where numcrous 
economic, social and environmental variabtes 
rcquirc coınplex modeliing and fareeasting 
techniques. 

In retrospect, I ves recommends that 
project planning Jook carefully at the long tcrm, 
not just the first few years of a project. The 
American West had bcen growing for many 
years before the USBR took notc of the impact 
that population growtb and economic trends 
would have on their activities. If that had been 
the case, the USBR might have been more open 
to processing information and reflccting on what 
they should do. and so be ahead of the curve a 
Httle. 

For example, the USBR established 
long terrn contracts with users , but without 
clauscs that allowed for adjustments in costs or 
in the lcvel of demand. Consequently, ratcs did 
not go up with inflation, and farmers paid very 
little for water for many years. But as an ageney 
makes allowances for these changes, they must 
also think through the impact their policies will 
have on agriculture and on the overall economy. 

The USSR is responsible for over 350 
projects in the Western United States. For 
more information about the USSR, please 
see their website at: www.usbr.gov. The 
Bureau also has a site called "Project Data 
Web" with plans, maps and other project 
data, at dataweb.usbr.gov. 

ı 

The 48 coterminous United States 
(Alaska and Hawaii are excluded). 
The 17 states served by the USSR 
are in white. 

ı -
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0SU OKLAHOMA STATE UNIVERSITY 

D.C. Coston, Ph.D. 

Dr. Coston is Associate Director of rlı~ 

Okialıoma Agriculrural Etperime/lt Station am/ 

lmerim Associate Director of rlıe Okiaiıoma 

Coopercıtive Extension Sen•ice, bor/ı at 

Okiaiıoma State University in Sti/lu·(l(et. 

Ok/alıoma. 

Osu was foundcd ın 1890 as one of ımıny 
s ta te la nd grant un i vcrsitıcs across the 
United States. The US government passed 

the Land Grant Act that provided for the 
erention of a technical university in ench state , 
supportcd by the sale of purticulnr tracL<; of lan~l 
These universi ties werc to spccıal11e ın 

agricultural and mechunicul scicnccs to support 
economic development and diversification. 

As soıne of thcsc land grant collcgt.•" 
and universitics gave increascd emphasıs to 
rescare h. Congress pasl)cd another law th .ıt 

established the agricullur.ıl cxpcrııncntal statıun 

system. These programs supportcd ıescurch that 
addressed the particular issucs of euch statc. 
Faculty at these universilics then saw the.: need to 
communicate research fındings not only to theiı 
students, bul also to farmers and the general 
public. Consequently. Congress passed a third 
act to set up the cooperutive extcnsion service. 

Oklahorna State Un ı vcr~ ıty has 
approximately 1 J 00 full-time fuculty. and offcrs 
over 200 degrce prognuns at the bachelor's, 
ınaster's and doctorate level Approxıınately 

26,000 students are enrolled, with 1,800 from 
118 other countries. OSU has prcsttgıous 

programs in distance education and a renowncd 
research center for agrıcultural and renewablc 
resources. The university is involved in 
programs in other countries, ıncluding several 
projectsin the GAP Region of Turkey. 

The Agricultural Experiment Sttıtion 

has about 150 faculty mcmbe~ from the College 
of Agricultural and Natural Resourccs, u~ well 
as from other disciplincs such tıs en vironınental 

sciences, nutrition and veterinary medıcınc . In 
addition to the facilities at OSU Stıllwutcr,therl.! 
are 16 branch research stations throughout the 
state, each establishcd to address agncultural 
and other issucs of each region. 

The Cooperative Extension Service hus 
about 80 faculty. most Iy in Stiliwater. and 200 

cducmors across the stmc, with ollict:s in c~CI)' 

county. The extcnsion service wnr~s <!iı:cclly 
'"'ith farmers. both through ındıvıdual 
cun~ult.ıtıons ôlltd through presenuııion and 
publislu:d ınateriuls. Funding for cxtcıısiun 

scrvices coıncs from the tcdcnıl guvcrnıncnt, the 
statc govcrnmcnt. und fmm cach count) in 
Oldahonıa. in addition tu spcciul funding fur 
...pccitic prujects. The cxıensiun en ice u hen 
wurks in <:oltaboration w ith agcncics of the Mntc 

and natıonııl govcrnmcııts on bsucs such us 
cnvıronmental quulity and natural n: ourcc 
co ııscı vation, as \\<:ll as w nh consultaılls that are 
lwcd by pı ivate t.ırıncrs' t.·oopeı .uivcs . 

1 o cnsu ı c the cflcctivcncss of thi~ 

program, improveım.:nıs have bccıı ııuıdc iıı the 
linkugcs bctween 1-.ntm lcdgc development und 
knowledge transler . This iııcludc' beıtcı 
coınınunıcntıon wiıh con•;tıtucllt\ to umkısland 

clearly the ı'isues thut locul farmcrs are fm:ing, 
and bettcı comınunicatıon hetwecn field staff 
und rescnrchcrs . ·r his cnablcs licld 'itaff lO ~tay 

technically coıupetcnt. und rescare her.., to lcaı n 
moıc quidd) the issues that rcquirc <tpplicd 
ıcı-.curch . 

01-.lahoımı is :-ıituatcd in the ınid- Unitcd 

St.ıtc.::-ı, "'he ı e the re is a tmnsiıinn fıom the 
d ınıatc. vcgetutıon und tand use patıcı n s typical 
of the c.ıstc ı n l ' S to tho c of the wesı t.·ı n US . 
Enstcrn Oktuhoma has ınore fon:~t and uıll 
gnısscs, nnd receivcs un .ıvcragc ni 1200 ının of 
prccipilation peı year. l .ırıns in the castcrn part 
of the s ta te ~ı re sınaller, w ith morc fruit and 
vegetablc crops . SurJucc \\atcr is troın 

rcservoırs bui h by the Arıny Corps ot Engınccr~ 
pı i mar ily for nood control. 

Westcın Oklahoımı is dricr. with uhout 
300 to 400 ınm of precipiıation per year, and the 
mıtuıul vegetC:ttion includc~ ınorc short gnısse~ . 

Fanns in this region an: larger und are dcvoted 
ıııore to cattle and cotton. \Vatcr coıncs from 
irrigation J>rOJeets with dams and lc.ınals. and in 
the Panhandie water typically coıncs from 
underground tıquifcrs. These a4uılcrs cross into 
other states in the same region of low 
pıı:cipitation, Ml the vurious states that shaıc 

thc~c water ~ourcc~ are constantly in 
negothııiuns abmıt w~ıter usı; . 

As youngcr pcople ge ı ınore education. 
they ınm c from rumi arcus in to urban .ırc.ıs 

aıuund Tu lsa ll nd Ok lahoma City, or eve n to 
other ' tates. Pıcscntly, 60% of the state's 
pnpulation lives in cithcr the Oktahoma City or 
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Tulsa areas. OSU is looking at dealing with 

issues such as rural population declinc, and is 

ceking the intcgrated development of a vibrant 

and di verse economy, w ith a strong commitment 

to human capital development and particularly 

Icadership development at the local level. This 

i ncludes working with the agriculturalists of the 

state to look at new crops, innovations, how to 

make thcm more efficient and effective, with a 

very strong cmphasis on developing cxport 

markets. 

Part of the strategy for cconomic 

development during the agricultural erisis of the 

J 980s was to stimulate a shift from producing 

primarily ra w products for export to other states, 

to inercasing processing and other value added 

activities within the state. OSU built a facility 

for research and development which in the Jast 

three years has helpcd over 250 new and 

established companics in the state to work more 

efficiently and to be ablc to cxpand their value 

adding activities. OSU cngineers are working 

w ith smail manufacturing companies and micro­

businesses as well. Oklahoma has up to 90,000 

micro- and home-based businesses, ranging 

from home child care to scwing, accounting and 

evcn software development. OSU has a 

program that reaches over 20,000 people in 

these types of businesses to help them become 

more cfficient. 

OSU also works with communities in 

planning infrastructure projects such as roads, 

water systems, wastc managcmcnt, and even 

helping plan health care and information 

technology, so that rural areas can attract 

professionals and skilled workers. 

Work force development is an 

important aspect of rural development, helping 

locaJ people improve their skills. OSU works 

closely with public schools and witb a system of 

vocationaJ and technical cducation in the state, 

as well as a number of the programs that OSU 

itsclf implements to help people gain new skills. 

OSU has a number of teadership 

development programs, targeting constituents 

that range from local government offıciaJs to 

cmerging youth leaders. A significant part of 

this cffort is not to just give them the skills, but 

have the participants make a comrnilment to 

each other that they will identify issues of 

im portance in their community. In the program 

they must then actually do sometbing about 

some of the issues they have identified. 

ı 

For more information about OSU's 

Cooperative Extension Service, 

please see: 

www.dasnr.okstate.edu/oces/ 

Information on OSU's Agricultural 

Experiment Station is available at: 

www.dasnr.okstate.edu/oaes/ 

For more information on the State of 

Oklahoma, please see: 

Oklahoma State Information 

www.state.ok.uslosfdocşfstinfo2.html 
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UNIVERSITY 

Charles Nieman, Ph.D. 

Not e: At tlıe workslwp 011 American Experience.\' in 
Water Ba.ved Developmelll, Dr. Nieman gave a multi· 
media presemati(m mıtlıe variety of programs available 
at KSU. He was fol/()lved by tı presenwticm by Dr. 
Robert Heatlı, who covered more specifica lly tlıe 
activities of tlıe Water Resources Researclı fnsritute lll 

KSU. 

Dr. Charles Nieman is Director of lntemational 
Stıtdelıt and Sclıolar Servicesat KSU. 

K ent State was founded in 1910 originally 
as a teachers college, but taday is one of 
the largest state supported schools in 

Ohio. In addition to students from Ohio, Kenl 
has students from 83 different countries , and 
lO% of the faculty as well are internationaL 

Dr. Nieman highlighted same of the 
unique acadernic programs at KSU. These 
include aeronautical engineering, computer 
technology , instructional technology, and liquid 
crystal research. 

The School of Technology at KSU 
offers applied training and consulting services 
that transiate to on-tbe-job expertise and 
improved competitiveness. This training can be 
in the form of prot'essional development 
courses, custornized training, teleconferencing, 
and economic development programs. 

KSU also houses the Small Business 
Development Center to provide expertise to 
young businesses , and provides business 
incubator facilities that are designed to offer 
from one to three years of carefully rnonitored 
growth for new businesscs. This isa means for 
helping entrepreneurs with good business ideas, 
training them to develop successful business 
plans. 

Robert Heath, Ph.D. 

Dr. Heatlı is the Director of rlıe Watt'r 
Resources Researclı Institute at Kem Srme 
Urıiversiry in Kem, Ohio. 

The Water Resourccs Rcsearch Institute is a 
consortium of faculty from uınong the 
departments of biological scıcnccs. 

chernistry. geology and gcography at KSU. who 
focus on collaborativc rcscarch. The study of 
water issucs requires ınorc than just a biologıcal 
approach or just u gcological app\oach or. just u 
chemical approach bul rather ıt rcquırcs a 
multi- discipl inury i ntcgnıtcd upprouch. 

Kent Swte facu!ty urc cngagcd in a 
broad rangc of wntet rescarch activities. Much 
of this research focuscs on tho GrcaL Lakcs, bul 
faculty also participatc in reseurch on water 
systems in other parts of the United States in 
collaboration with other univcrsilics. Rescarch 
is most frequently at the lcvcl of the watersbed 
and is bused on an ecosystcın Ic vet, intcgratcd 
approach that investigates rclulionships betwccn 
water and tand . Sorne of the topics invcstigatcd 
by researchers at the institute are: 

• Erosion proccsses and way~ of 
stabil izing so i ls to wiU1stand crosion 

• Bio-geochcmical studies in how 
materials dissolvc and are utilized by 
organisms in water 

• The role of organic matter 
. 
ı n 

ameliorating and changing the 
availability of nutricnts in water 

• Disaster geography, studying the effcets 
of catastropic cvcnts 1 ike floods and 
windstorms on water quality 

• Climate modcling, reconstructing 
climate changes through time and 
projecting possible future elimales in 
rclation to natural rcsource managcment 

• Ground und surfacc water hydrology, 
studying how water movcs in different 
environments 

• The relationship bctwcen water flows 
and international law 

One of the impacts of global warming is 
the change in wind patterns. This then affects 
prccipitation patterns and consequently the 
future availability and quality of water. Reliable 
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models are needed to project future rcsourccs 
and theıı select the best plans for sustainable 
water management. 

Dr. Heath presented somc of the 
research conducted by a ınember of KSU's 
geology faculty. This research is conductcd in 
collaboration with other US universitics, and 
involves mathematical modeling of water flows 
of series of rcscrvoirs that are used for 
hydroelectric power and for agriculture. The 
rescareher foeuses on not only water quantity 
per se but the way in which that influences 
vegetaLional patterns . 

This rescarch involves the development 
of local cliınate models, and combines that with 
information about terrain, elevation, wind 
directian and average w i nd velocity. and the 
availability of carbon dioxide (both C 13 and 
Cl2) and sunlight. This data is then eomparl!d 
with vcgetation patterns. 

Many water resouree projects in the 
wcstem US depcnd on snowmelt as the primary 
source of water, so it is necessary to predict as 
far as 30 to 50 years into the future the amount 
of snow available and how snow patterns will 
change, especially in carbon dioxidc content. 

This rescarch also includes studies on 
the relationship between certain plants and 
climatc conditions. For example, a particular 
typc of cactus in the westcm US can survive up 
to fıve drought years in succession. By studying 
the distribution of this plant researchers can 
dctcrminc the probability of multi-year droughts 
in the study arca. This knowledge can be 
applied to planning which species to use in 
agriculture and farestation projects. 

The Water Rcsourccs Research Institute 
at KSU is involvcd with environmental studies 
of the Great Lakes in various capacities. Dr. 
Heath works with the International Joint 
Commission, which advises the govemments of 
Canada and the United States on the 
management of the Great Lak.es. The WRRI 
collaborates with the Great Lakes 
Environmental Research Laboratory in Ann 
Arbor, Michigan, with private industries such as 
utility companies, and with private foundations 
such as the Great Lakes Protection Fund. 
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For more information about academic 
programs at Kent State University, please 
see www.kent.edu. 
Information about the Water Resources 
Research Institute at KSU is available at 
www. kent.edu/wrri. 

1 

Ohio and the Great l akes. The 
international boundary between the 
United States and Canada passes 
through four of the five Great Lakes, 
which together form the largest fresh 
surface water system in the world. 
The State of Ohio is bounded on the 
north by Lake Erie, which provides 
access to the Atlantic Ocean, and on 
the south by the Ohio River, which 
provides access to the Mississippi 
River and the Gulf of Mexico. 
For more information on this region, 
please see the web site for the Great 
Lakes Information Network at 
www.great-lakes.net, with a wide 
selection of links to other sites 
related to the Great Lakes. 

l 
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UNITED STATES ARMY CORPS OF ENGINEERS 

Jerome Delli Priscolli, Ph.D. 

Dr. Prisco/li is Serıior Advisor at the Corps' 
Institute of Water Resources in Washington , 
D.C., and is editor in clıief of the journal Water 
Policy. 

T he US Army Corps of Engineers was 
founded over 200 years ago, during a 
period when the only engincers in the 

United States were army engineers. As the 
United States grew, Congress called on the US 
Corps of Engineers to perform civil functions in 
navigation and in the maintenance of ports and 
harbors. The USA CE helped map out the 
expansion and development in to the westem US 
and assumed responsibility for flood 
management, hydroelectric development and 
eventuaJiy multi-purpose water managcmcnt. 

The priority missions for the Corps 
today are flood damage reduction, navigation 
and environmental engineering and protection. 
The Corps provides planrung, designing and 
funding for construction , management of 
construction locks, reservoirs and other faciJilies 
to deliver services to fina! users. The Corps is 
the major operator on the major ri ver systems of 
the United States as well as the intra-coasraf 
waterways, and facilitates the flow of over 2/3 
of the agricultural exports in the United States. 
The Corps als o regulates the na tion' s wetlands 
and the waterway systems, including the 
issuance of permits for cnterprises relatcd to 
those waterway systerns. 

The United States has a great dcal of 
water infrastructure, but much of it is aging at a 
time when the demands on it are growing, and 
when a national cansensus on the goals of public 
infrastructure investment and the economic 
development have dissipated. This is because 
we have begun to identify the ecological costs, 
and the competition for capital has increased. 

In tbese last few decades we have had 
much debate over environmental and other 
concerns related to water resource management. 
This debate has led us to ask, What is water 
resource management? What are the private and 
public roles? and what are the lessons lcarncd? 
What follows are s ome of those lessons. 

Lessoıı 1. Water managcmcnt, 
cspccially large scalc water munugcıncnt, 
rcquires a balance of privatc und public 
infrastructurc invcstment. A~ Adam Smith said 
years ngo in Tlıe Wealth of Nations: in order to 
have privatc markcts work, wc nced public 
infrastructurc. 

Lessorı 2. Ecology is not static. Rathcr, 
wc are co-dcsigning our ccology in partnership 
with naturc. This is contrary to the notion of 
prcscrving naturc or fixing somc static placc in 
naturc, which are akin to the old idea of 
controlli ng naturc. For examplc , wc have 
endangcrcd spccics in the Colorado Rivcr with 
the systcms we'vc put in, buL they'rc complctcly 
differcnt from the oncs that wcrc thcrc bcforc. 
Wc necd to ask how wc' rc affccting the change 
of varicd spccies and at what nıtc . 

The United States has dcvelopcd abasic 
policy that says 11 no net loss of wctlonds .11 Bul 
thcre is disagrccmcnl about the dcrinition of a 
wctland, whcther an artiiicially crcatcd weLland 
is rcally a wctland , and whcthcr no net loss 
implics the acccplability of rcmoving one here 
and crcating one thcre. 

Lesson 3. The dialogue about 
inlervention in ccology has requircd , and has 
creatcd a wholc new language of water rcsourcc 
performunce indiccs that movc us far bcyond the 
traditional categor.ies. As an cxarnplc, wc know 
the wctlands a re vcry important for water 
systcrns, but this requires the ability to definc 
thcm. Wc also have to define the values and 
functions of why we Lhink they are important, 
and thcn engagc in trade off analysis about thcse 
thin gs. 

Lessorı 4. Main strcam ccological ends 
cannot be achicved without engineering means, 
n or can you dopublic engineering in the absence 
of clcarly defincd ecological goals. 

Lessorı 5. Comprehensive water 
managcmcnt requires a balance of non­
structural and structural engineering. We are 
transformi ng the way wc look at risks and 
uncertainty. Wc no longer have cnough rnoncy 
to say wc p.rotect cverybody from everything 
that could possibly be conceivcd of. 

Populations and stakeholdcrs who are 
impactcd by water resource projects must 
acti vcly choosc the lcvel of risk they are willing 
t? assumc, rather than passively accept a lcvel of 
nsk dciincd by engineers. The question then is, 
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How do we refonn this process by which our 
stake bolders actively choose levels of risk? 

As a result of demographic and social 
changes, diverse new demands have grown and 
older patterns for allocations for water projects 
have proven to be too inflexible. The existing 
rules don ' t fit the current demographic realities 
and values, and they are not conduci ve to taking 
advantage of the variability in the hydraulic 
cycle. 

Lesson 6. Succcssful programs now 
tend to start smail, and then evolve into larger 
institutions, rather than starting with a "grand 
design" like the TV A. 

The public role in water management 
grew during the last century in a succession of 
sing le purposes, and these single purposes 
became institutionalized in federal agencies. 
Since these institutions are driven by different 
purposes, there has been a lack of cooperation, 
and sometirnes competition, among them. 

Programs like those for the 
Susquebanna and Delaware river basins started 
small, built trust, they developed joint 
diagnosing of problems and built a joint vision, 
patiently building a revenue base, working on 
issues which are salient to the riparians 
themselves. 

Lesson 7. We need to find ways to 
engage environmental values early in the 
process. Traditional public agencies have hurt 
themselves and their constituencies by resisting 
environmental thrusts early on and imposing 
restrictive definitions and purposes for 
themselves. 

Lesson 8. Water is a conımon and 
public good and there will always be a role for 
public agencies. The current thrust to privatize 
the vendable aspects of water resources can 
actually push counter to the goals of intcgration . 
As services are segmented , they are moved 
further apart, and the job of integration becomes 
more difficult. Nor does this resolve the 
problem of providing necessary services that 
don 't generate a lot of revenue. 

We should have been bring ing in what 
we knew from acadernics and theory about risks 
much, mucb earlier into this wholc process. 
Public engineers have for a long time deslgned 
projects for an unrealistically hlgh tolerance of 
risk, so people have not been well prepared to 
assume lower levels of risk , even though 
financial limitations are making this necessary. 
The debate over the level of risk a community 
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should assume has now becomc central to the 
dcmocratic process. We as citizens must be 
engaged in issues that affect thcir lives, but also 
accept responsibi li ty. 

Less01ı 9. A k ey to successful 
intcgrated managcrnent , which really amounts to 
managing these conflic ts, finding win-win 
solutions, is to negotiate around bencfits, 
economic, environmental and others rather than 
solcly on the flow of water. The focus on rights 
to the cxclusion of the creation of benetit 
strcams reduces the likelihood of agreement. 
Also, the structure of these rights. mostly 
concerning access to water, have become 
outdated and often don't fit today 's realities. 

Lesson 10. The political and the 
technjcal experts within interest groups, among 
stakeholders, and across interest groups must 
become partners, working with each other and 
not against each other. This requires a new 
synthesis of what is technlcal and what is 
political . Technical experts must be open to 
alternative solutions, and political experts need 
to have more technjcal understanding . 

Various constituencies need the 
expertise of water managers and engineers. 
However, that expertise can be shared only by 
building a new relationship with those they 
serve that is built on participatory no tion s and on 
the idea of an ethlc of informed consent rather 
than well-intentioned paternalism. 

The main issue is to transform the 
thinking of the managers. So the Corps crcated 
smail units in various parts of the Corps with a 
program that looked at researeh and case 
studies, and developed training to give pcople 
the ability to ttıink differently. 

As the US en ters the next century, it is 
clear that there is a need for new modes of 
cooperation between states, for mo re 
participation, conflict management and 
consensus building. 

For more information about the Institute of 
Water Resources at the US Army Corps of 
Engineers, please see their website at: 
www. wrsc.usace.army.mil/iwr/index.htm 
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The Columbia River Basin is the third 

largest river basin in the US, with a little 
mo re than one million hectares. The two 

main ri ver systems in the region a re both 

transboundary rivers, crossing the border 

between the United States and Canada several 

times before entering the Pacific Ocean . 

Historically, the central portion of the 

basin was dry plain, shrub steppe. Precipitation 

in this portion of the basin is generally less than 

ten inehes in a year. The Cascade Mountains 

rise up to 14,000 feet, and block the rain . The 

coasta1 region, however, has heavy 

precipitation, with 200 inehes of rain in a year. 

These differences result in very different 

vegetation and habitat types. So very drarnatic 

differences in the climate have resulted in 

variation in habitat types and vegetation types. 

The system has over 400 dams, 

including projects by the US Army Corps of 

Engineers and the Bureau of Reclamation . One 

of Reelamation 's largest projects, the Oran d 

Coulee Dam, is in this system. The hydro power 

system is jointly operated as a single system in 

the US and Canada through cooperati ve 

agreements and international treaty. 

The major emphasis when the system 

was designed was for power production, 

irrigation, navigation and flood control. The 

system was well planned with a master plan that 

was developed in the 1920s and l930s. With 

irrigation, the region has become a major 

agricultural area, leading in world wheat and 
pota to production . 

Since the construction of most of the 

infrastructure projectsin the system, ideas about 

natural resources and conservation have 

cbanged, as well as ideas about civic 

participation and stakeholder involvement. The 

ecosystem is no longer sustainable, and is not 
functioning correctly. 

~Northwe t 
~;: x::; Power Planning 
~Council 

For exaınple, the rcgıon uscd to le:ıd in th 
production of salmon, but now. be ms 
dams obstruct the migrution ol dı c fı h to 

breeding sites, all of the salınon stucks in the 
river are now listcd undcr the Fcdcml 
Endangercd Spccıcs Acı. They are now cnrricd 
in barges from the upper ri ver to down bclow th • 
dams. The system is no longcr sustainublc, and 
has to be changed to rcgaın that sustainability. 

The US Congress cıcatcd the Northwcst 
Power Planning Councıl ın 1980 as u ınultı- uıte 

ageney responsıble for planning the power 
needs of the Columbia Rıvcr busin und for 
devetoping environrnent<ıl phıns for the 
Columbia river in general. The u~cncy works 
with several federal agencics who ııre chaıgcd 
with implementing the plans ol the council, 
including the Bonneville Power Adnıinistnıtion, 
the Bureau of Reclamation, the US Arnıy Coıps 
of Engineers, and the Federal Encr gy 
Regulatory Cornmission. Statc, tribnl und local 
governınents oftcn work closc1y wıth the 
Council as it dcvelops its power und flsh and 
wildlife plans, and lhesc cntıtics also i rnplcnıcnt 

measures in those plans. The thiıtccn Naııvc 

American tribes in the region are an impoıtant 
stakcholder group in that they urc ~ovcrci~w 

nations who have treutics with the US 
government, and who own and manUf!C about 10 
million acres within the Coluınbia Rı ver basin. 

With previous rcsourcc development 
plans, the scientific foundauon was not 
established at the beginning, so pcoplc wcrc 
thinking at different levcls and thcn muking 
inconsistent proposals for action . The N\VPPC 
Jearncd that they necd to makc cxplicit what the 
scientific foundation is, and what are the 
principles they will opercıtc undcr. They also 
learned that they must have polıcy development 
on a continuing basis, and that il must be done 
white interacting with scientists, sharing 
information back and forth. rather than treating 
scicnce and policy separatcly. 

The NWPPC is utililıng a process 
called the "multi-species fnımework process". 
This involves looking at alternativc futures that 
are possible in the Columbia basin. Assuming 
that there are certain functions wilhin the entirc 
basin-wide ecosystern that are necessary for thal 
ecosystem to funetion propcrly, the NWPPC is 
attempting to identify what those functions are 
for within that system, and to try to meet the 
needs of those various functıon s. 
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To devetop alternative futures in a 
participatory manner that allowed for feedback 
and stakebolder involvement. NWPPC brought 
together the stakeholders in the region: the 
power interests, the utilities, the agricultural 
interests, the Indian tribes, local governments. 
They conducted a 4-day conference where they 
asked the stakeholders to express their own 
visions, and to .identify goals and objectives to 
reach those visions. 

The resulting visions from aJl the 
participants were sorted into 27 different issues. 
These issues were then combined into seven 
initial alternatives which went through a 
qualitative review by a group of independent 
scientists from universities, research institutes 
the Corps of Engineers, and other institutions. 
The review produced critiques of the seven 
major alternatives, which then went back to the 
stakeholders for mo re feedback. This is an 
iterative process, and although it takes more 
time, it creates cansensus. 

The NWPPC is taking a watersbed 
based approach, that examines water and land 
systems together in zones marked by the upper 
limits of each water shed. This includes human 
impacts as well, and look.ing at social, cultural 
and economic aspects of the watersbed also. As 
they develop these alternative futures, they 
analyze their impact across ten ecological 
provinces in the region. They look at w hat the 
histarical potential for the region might have 
be en, and the n as ses s ho w closely each 
altemative moves the region toward that 
histoncal potential . 

Thls allows them to work at a scale 
where they can begin to see patterns and where 
they can set priorities for their limited funding. 
But action is taken at a much smalJer scale, 
usually at the level of the watershed. So the 
fındings from research, monitoring, evaluation 
and analysis at the watersbed level are taken 
back up to higher levels of analys.is and looped 
back into the planning process. 

The NWPPC believes that a susta.inable 
system - sustainablc economy, sustainable 
agr.iculture, whatever - depends on having 
healthy fish and wildlife populations or at least 
the functions that are provided by those species. 
They define a healthy environment as one that 
results in productive and sustainable populations 
of the target species, and achieves the social 
ends deseribed in the vi si on . 
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The Northwest Power Planning Council has 
a website at www.nwppc.org, where you 
can download reports on current fish and 
wildlife programs and power plans, as well 
as find links to other sites in the Paclfic 
Northwest. 

PowerPoint®, presentations, color maps 
with GIS data, and downloadable 
documents on the Columbia River Basin 
Multi-Species Framework are available at: 
www.nwframework.org. 

Portland Statc University offers 
Ph.D. programs in 
en vironmental sciences and 
natural resources, a PhD. in 
urban planning , and several 
professional certification 

programs , including certification in watersbed 
management. 

PSU is also home to a new 
Contemporary Turkish Studies program, with a 
cha.ir endowed by the government of Turkey. 
For more information on PSU 's acadern.ic 
programs, please see www.pdx.edu . 

1 

The states represented on the 
NWPPC are Washington, Oregon, 
ldaho and Mentana, shown here in 
gray. 

, 
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Conclusion 

The presentations at the workshop 
related the experienccs of different agcncies in 
different regions of the United States, but certain 
issues were common to all. These issucs have 
bcen compiled in the following summary under 
four general themes: water resources 
developmentasa catalyst for change, managing 
change, stakeholder participation, and 
communication across traditional barriers 
between professions, institutions, and sectors. 

Water based developmentasa catalyst 
for change 

Agencies like the Bureau of 
Reelamation and TV A were created exprcssly 
for using water resources development to 
stimulate economic growth. By and large the 
projects highlighted in the workshop have 
succeeded in boosting agricultural production 
and delivering electricity to arcas that 
previously contributed little to national growlh. 
Case studies from Oklahoma and Ten n es see 
demonstrated how these regions today are vastly 
different from 75 years ago in economic and 
human development terms. The Burcau of 
Reclamation's originaJ vision of "making the 
desert bloom" has resulted in California 
becorning a world leader in agricultural 
production. All of these projects rcprescnted 
enormous public investments and required years 
of plannlng and decades of implementation to 
realize the benefits that today are almost taken 
for granted. 

Managing change 
Most of the projects deseribed in this 

workshop werc constructed prior to World War 
II as part of the economic revitaJization plan 
instituted by the federal government during the 
Great Depression, and represent the cconomic 
and environmental thinking of that cra. 

Many changes in American society 
stern from the "Baby Boom" during the 1950s 
and 1960s, and the expansion of the population 
of the American West. In the early 1960s, books 
like Rachel Carson's Silent Spring appeared, 
which addressed the impact that economic and 
social change have on the environment. 
Growing concern about the environment lcd to 
the celebration of the first Earth Day i n 1970. 
With over 20 million participants, this was scen 

Souıhra tern Anntolıa PrOJeCt 

as the coming of age of the cnvironıncntal 
movcmcnt in the United States During this 
same perıod, cducation lcvcls und civic 
participution concerning the cnvıronment 

incrcascd. 
Federal agencics had to rc~pond to 

growing publıc pressure to reduce the ncgativc 
iınpact theır projccts had on the cnvironmcnt. 
New instılutions, liJ...c the bnvıronmcntal 
Protcction Ageney in 1970, wcrl.! crcatcd in 
responsc to the demand for strictcr regulation of 
pollution. 

The American public ulso hus 
dcınanded bcttcr protcction of natural rcsourccs 
for rccrcational purposes. For cxunıplc, TV A 
was dcsigned for cconomic development of the 
Tenncssee Valley region, but today the region 's 
residcnts demanti that rcsoun:e ınanagemcnt 
goals ineJude the maintenance of the 
recrcational uses of the water. The demanti for 
recrcation has impactcd Burcnu of Reelamation 
projects as well, requiring a rcthinkıng of 
priorities und adding to the coınplexity of 
planning for multipurpose water resourcc 
projects. 

As more attention w as gi ve n to the 
iınpact that water projects had on the 
environmcnt, these large projects and the 
agencies that maintain thcm werc seen in a 
negative light. To rcmain viable, they have had 
to modify their policics, become morc open to 
stakeholdcr input, and incorporatc changing 
social priorıtics and current scicntıfic 
knowledge about the cnvironrnent ınto tbeir 
projccts. Examples cıtcd by presenters included 
cxperimental tlooding by the Burcau of 
Reelamation to imitate pre-dum patterns, and 
continual professional development of 
personncı al TV A and the Ok lahoma 
Coopcrati ve Extension Service in ordcr to better 
anticipatc and rcspond lo change. A project at 
Kent Statc University to improve long range 
climate fareeastıng is anothcr example of efforts 
to improve the monitoring of change. 

Stakeholder participation 
Workshop presenters agrced that 

greater stakcholder participation has improvcd 
the qualily of thcir projccts, but that this 
participation requires time and considerable 
effort. 
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Presenters deseribed different issues 
that requlred stakeholder input and different 
methods for soliciting and applying that input. 
From the exarnple of USBR receiving 40,000 
comments about the management of the Glenn 
Canyon Dam to the iterative participatory 
visioning and review system of the Northwcst 
Power Planning Council, it is evident that 
citizens now expect to have more input into 
these projects. TVA and other organizations 
now have advisory councils that include a broad 
range of stakeholder representatives. This 
participation results in greater transparency, 
more retevance for the projects that are 
design ed, and more local support. 

Presenters added that greater 
involvement by stakeholders requires the 
establishment of new channels for 
cornmunication, since participation depends on 
the effective flow of information in multiple 
directions. They also remarked that this process 
takes more time and more energy, and requires 
effe.ctive public education about the issues. 

The Oklahoma Cooperati ve Extension 
Service uses both top-down and bottorn-up 
learning as it communicates agricultural 
research findings to local farmers and 
consumers, and also communicates the needs 
and issues of farmers to researcbers, to improve 
the retevance and responsi veness of applied 
research. This process requires ongoing training 
and review at rnany points along the information 
stream, including training in communication 
skills for extension agents working at the 
interface between researcbers and consumers. 

Communicating across 
traditional barriers 

All of the case studies cited experiences 
where groups that forrnerly opposed each other 
now are leamiog to work together for common 
goals. These experiences have ranged from 
differences between disciplines, between 
interest groups, between state and federal 
interests, and even at the international level, as 
in the Great Lakes and the Columbia River. 

Several of the presenters deseribed the 
previously adversariaJ relationship between 
scientists and policy makers. Scientific 
information was packaged and tben deli vered to 
politicians, who may or may not have 
understood that information. Organizations 
have learned to keep different factions in 
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commonication, and to identify and remedy 
information gaps. Presenters emphasized the 
need for scientists and politicians to work 
togetber. 

Presenters from government agencies 
remarked on the broad variety of agencies at the 
federal and state lcvel responsible for various 
aspects of natural resource management and 
development. The diversity of organizations has 
created problems in coordination of projects, 
information sharing and issues of jurisdiction. 
Examples include Arizona' s demand for water 
from the Colorado River, which must be 
coordinated with demands from three other 
states. Other cases cited coordination at the 
intemationallevel, such as with the International 
Joint Comrnission that advises the govemments 
of the United States and Canada on issues 
related to the Great Lakes. 

Barriers have also existed between 
factions such as environmental organizations 
and business. One means of bringing different 
factions to the table has been the creation of 
coordinating boards, such as the general council 
for the TVA and the advisory committees for the 
Okialıoma Cooperative Extension Service. 
These entities assist in identifying needs, 
obtaining stakeholder input, and developing 
plans. 

Participants with experience in this type 
of coorclination remarked that, even though no 
single faction gets everything it wants , 
stakeholders are overall more satisfied when the 
process is fair, and accept the outcome. In game 
theory terminology , this presents a change from 
win-lose outcomes to create the possibility for 
win-win outcomes. 
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For further browsing 

The fallawing websites are suggested for 

those who wish to learn more about water 

based development in the United States or 

elsewhere in the world. This list includes 

some of the organizations mentioned in 

workshop presentations. 

Dlsclaimer: Reterence to any of the 

websites listed in this publication does not 

imply an endorsement of their contents by 

GAP or by any of the participants in this 
workshop. 

Selected US govemment agencies 

Bureau of Land Management 
www.blm.gov 

Fish & Wildlife Service 

www.fws.gov 

National Weather Service 

www.nws.noaa.gov 

Natural Resources Conservation Service 

www.nhq.nrcs.usda.gov 

Environmental Protection Ageney (EPA} 

www.epa.gov 

US Department of Agriculture 
www.usda.gov 

US Geological Survey 
www.usgs.gov 

Major environmental legislation: 

National Environmental Policy Act 

www. e pa. gov / reg ion5/defs/html/nepa.htm 

Endangered Species Act 

www .epa.gov/reg5oopa/defs/htmVesa.htm 

Southt>a l~'nl Anaıolia Proj t 

Natural resource maps of the US 

Perry-Castaneda Library Map Collectıon , 

University of Texas 
www.lib.utexas.edu/Libs/PCU 

Map_collection/ united_states.html 

lnteractive maps from the US Gensus 

Bureau: 
tiger.census.gov 

Major US environmental NGOs 

Sierra Club 
www .sierraclu b.com 

World Wildlife Fund 
www.worldwildlife.org 

National Wildlife Federation 

www.nwf.org 

International Water Organizations 

International Water Resources Association 

www.iwra.siu.edu 

Universities Water Information Network 

www.uwin.siu.edu 

The Water Web Ring 

A cycle of international water websites 

www. waterweb.org 

World Water Council 

www. worldwatercouncil.org 

Southeastarn Anatolia Project (GAP) 
www.gap.gov.tr 
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