


This pubhcation summarlzes how an lnstltutlonal partnersh~p between the Unlvers~ty of Jordan In 
Amman Jordan and Washington State Unwers~ty Pullman Washmgton IS enablmg the mstitutlons 
to better serve the people of Jordan the Middle East Washington State and the United States The 
report focuses on the project entitled Improving the Management of Water and Natural Resources 
In Jordan and Washington State through Cooperation in Appl~ed Research Technology Transfer and 
Graduate Education funded through the United States Agencyfor Internatlonal Development (USAID) 
Universrty Development Lmkage Program 

Prepared by 

Dr Jan C Noel Director Development Cooperation/Assoclate D~rector Internatlonal Programs 
Washington State University 

Dr Muhammad R Shatanawl D~rector Water and Enmronment Research and Study Center Univer- 
sity of Jordan 

Dr hlanar Fayyad Assoc Dlrector Water and Enmronment Research and Study Center Un~vers~ty 
of Jordan 

Dr Peter Wyeth Economist Agricultural Econom~cs and Marketmg Washington State Un~vers~ty 

T h ~ s  publ~cat~on was funded by Washmgton State University Fundlng for the program ltself was 
provided in part by the Un~ted States Agency for Internatlonal Development (Cooperatwe Agree- 
ment No PCE-A-00-92-00041-00) The opmons expressed herem are the mews of the authors and 
not necessarily those of USAID The authors w ~ s h  to express thew appreciation to all the faculty 
staff and students of UOJ and WSU who contributed to the success of this prolect Specla1 thanks to 
Dan Hardesty Masumi 0 Connor and Mary We~tz for thew assistance in preparation of this report 
and support of the project 

Photographs by Muhammad Shatanawi Jan Noel Bill Funk & Mlke Barber 



Executive Summary 

The lJniversity Development Llnkage Prolect (UDLP) 
cooperative agreement entitled Improvrng the Man- 
agement o f  Water and Natural Resources in Jordan 
and Washrngton State through Cooperatron in Applied 
Research Technology nansfer and Graduate Educa- 
tion has bulk upon and expanded the longstanding 
partnersh~p between IJnlversity of Jordan (UOJ) and 
Washington State University (WSU) Through the UDLP 
cooperatlve agreement the UOJ Water and Envwon- 
ment Research and Study Center (WERSC) has estab- 
l~shed Itself as  a leader in Jordan the Middle East 
and North Africa In solving water and environmental 
problems At the same time Washington State Unl- 
verslty has capitallzed on opportunities to develop and 
test solutions to water and environmental problems 
shared by the State of Washington and Jordan 

Both inst~tutlons have benefited techn~cally socially 
and culturally from t h ~ s  relat~onship and both are com- 
mitted to sustalnlng and expanding thew collabora- 
tion WSU and UOJ have leveraged resources lnternal 
to thew own ~nstitutlons and from external sources In 
support of the achievements herein at a rate exceed- 
ing U S $3 00 for every UDLP grant dollar Th~s re- 

port summarizes the results and impact of the project 
to date and the potentlal for the partnership lo con- 
tlnue to generate beneflts in the future 

-- 

Located In the heart of the Mlddle East In south-west- 
ern Asla the Hashemite Kmgdom of Jordan is bounded 
on the north by Syria on the south by Saudi Arab~a 
and the Gulf of Aqaba on the east by Iraq and on the 
west by the West Bank and Israel 

Jordans vaned topography covers about 89 500 
square k~lometers Its central plateau runs from north 
to south and Includes Jordans prlnclpal cl t~es and 
towns as well as most of ~ t s  ramfed agriculture The 
Great R~ft Valley arlses in the west formmg a deep 
depression that runs the length of Jordan to Aqaba 
and the Red Sea continumg on to Southern Africa 
Thls basin Includes the Jordan Valley whlch is the larg- 
est agricultural lrrlgdted area in the country and the 
Dead Sea which at  395 m (1 296 ft ) below sea level 
is the worlds lowest polnt In the far east the land 
slopes downwards from the plateau to the semi-arid 
steppe country of the Syrian Desert 



Jordan s Med~terranean climate is pleasant and IS 

often compared to that of Cahfornla It has dlstlnct 
seasons including warm summers and cool winters 
w ~ t h  some snow in the highlands Rainfall IS mostly 
during the winter months and ranges from 660 mm 
(26 in ) in the northwest to less than 100 mm (4 in ) 

In the east 
Jordan has a population of 4 8 m~lllon people (1 998 

estimate) w ~ t h  a growth rate that normally exceeds 3- 
5% per year The Jordan~an people have a high re- 
gard for education with literacy rates for Jordanians 
over the age of 1 8  exceed~ng 91 % for men and near- 
1ng 80% for women 

Jordan faces s~gnificant challenges In meeting the 
needs of an expand~ng populat~on In the countrys dy- 
namlc socio-pol~t~cal settlng Paramount among these 
dre the limited supplies and low qual~ty of water con- 
fl~cting demands for its use and a fragile environment 

under pressure from urban agricultural and ~ndus- 
trial expansion Jordan IS cons~dered among the worlds 
poorest countries In water resources The mterna- 
t~onal poverty line for per caplta share of water IS 

cons~dered to be 1 000 m3/year and Jordans per caplta 
share is less than 200 m3/year These conditions re- 
quire that every poss~ble effort be directed towards 
conserving and sustaining Jordan s natural resources 
without which economlc and social development can- 
not be sustained 

The University of Jordan is the premier and oldest 
publ~c instltutlon of h~gher education and research in 
Jordan Estabhshed by Royal Decree in 1962 ~ t s  lnl- 
tial enrollment of 167 students and e~ght  faculty mem- 
bers was limited to a smgle Faculty of Arts Smce then 
the University has w~tnessed distinctwe and acceler- 
ated growth in every respect Altogether there are 1 4  
academ~c faculties includmg 6 5  academic depart- 
ments/programs offering more than 3 500 courses a 
year These faculties are Arts Business Admln~stra- 
t~ve  Soc~al and Human Sc~ences Sha r~  a (Islam~c Edu- 
cat~on) Educat~onal Sc~ences Phys~cal Educat~on 
Law Sc~ences Medicme Agriculture Engineermg and 
l'echnology Nursing Pharmacy and Dentistry 

The University has established a Faculty for Post- 
graduate Stud~es and entrusted ~t w ~ t h  the task of de- 
veloping the academic standard and research capa- 
b~lities of post-graduate students In thew respectlve 

areas of study This is helping to meet Jordan s grow- 
mg need for spec~a l~s t s  The Faculty offers more than 
350 graduate courses in 60 master degree programs 
and 1 1  doctoral programs 

In line with ~ t s  effort to better serve the student 
and local communities and respond to them evolvlng 
needs the Un~vers~ty has establ~shed nlne trainmg and 
research centers along w~th  a Deansh~p of Student 
Affairs and a Deansh~p of Academ~c Research The Unl- 
versity Farm IS located in the central area of the Jor- 
dan Valley It serves a s  a statlon for conducting agn- 
cultural research and outreach a s  well as  prov~dmg a 
pract~cal tralning slte for students from the Faculty of 
Agriculture 

At present there are about 23 000 students regis- 
tered a t  all levels of study at the UOJ of whom about 
2 000 students come from 50 Arab and lslam~c coun- 
t r ~ e s  Over 3 500 students are enrolled for postgradu- 
ate degrees The total number of faculty members of 
d~fferent academtc ranks IS about 950 full-tme and 
another 100 part-tlme The admlnlstrative staff ex- 
ceeds 2 000 In addit~on to 1 700 staff members a t  
the Unwersity Hospital 

The Univers~ty of Jordan educational mlsslon is 

based on the follow~ng pillars 

+# The provlsion of qual~ty education a t  both the 
undergraduate and postgraduate levels 

+ The adoptton of the principle of democracy in 
educat~onal decis~on-making 

+ Interact~on amongst students a t  the local com- 
munity and international levels 

+ Goal-or~ented research particularly research ac- 
ttvlt~es that support the nat~onal development 
plans 

The Un~vers~ty of Jordan has placed a hlgh prlority 
on communlcatron w~th collaborators unlversltles and 
research centers in other parts of the world Thrs helps 
to ensure the exchange of mformation and sharmg of 
knowledge and expert~se a t  the national and internd- 
t~onal levels UOJ s mterndt~ondl agreements wllh unl- 
versities and academlc mstltutions worldw~de provide 
an umbrella for faculty and student exchanges a s  wcll 
a s  for jomt research and outreach 

Through ~ t s  faculty ~nstitutional membership on 
governing bod~es and through faculty secondment the 
UOJ is also closely linked wlth other bod~es In Jordan 



Tht UOJ Water and Envwonment Research and 
Studj Center (WERSC), eslabllshed In 1982 IS pro- 
v~dlng leadership for the deslgn and implementat~on 
of nat~onal plans to develop and manage Jordan s wa- 
ter and other natural resources The Center has close 
collaborat~on w~lh lhe water authorltles of Jordan as 
well as lhe Mln~stry of Waler and Irr~gatlon (MWI) It 
coordmalcs and facll~tates water and env~ronmental 
research and studles among the varlous d~sclpllnes 
and admlnlstratlve unlts at  UOJ It also works closely 
w~th donors and other agencles mlernal and external 
to Jordan that fund and Implement water and envlron- 
mental-related actlvlt~es In the country 

Its cl~ents lnclude the lndustr~al and agricultural 

prlvate sectors In Jordan The Centers oblectlves In- 
clude 

To conduct app l~cd  rcscarch to Improrc 
dc\clopmcnt , ~ n d  management of n a t e r  
rcwurt r s  dnd  protcctlon of thr cn\lronmcnt 
from degradation dnd pollut~on 
Io pro~tdc ser\lces to thc publ~c and prwate 
sectors In such areas as water englneerlng 
deslgn envlronmental Impact assessment 
sustalnable development management and 
laboratorv and fleld analvs~s 
lo ~ d t  nt1f1 prohlt m s  md ,dlcrnatnt \olutlons 
related to wdt( r and the cntlronment 

To create offlclal and pubhc awareness for wa 
ter environment and developmenl Issues 
To cooperate wilh nat~onal and ~nternahonal In 

st~tutlons scientists and other cllents 

The WERSC accompl~shes these oblectlves w~lh a 
small core staff that serves to mobll~ze catalyze fa- 
c~ l~ la te  and supporl sclentlflc and educat~onal experls 
at UOJ the w~der unlverslty community In Jordan and 
from external organlzatlons Thls strategy allows the 
Center to focus on targeted results In a broad set of 
areas wh~le contlnulng to bu~ld capaclty In and brldges 
among seclor stakeholders 

Wash~ngton State Unlvers~tv (WSU) 1s the land 
grant university of the State of Washington bS11s 
mlsslon and leglsldtlve mandate IS to Increase hno\\l 
edge through lnstructlon and research and to extend 
l h ~ s  knowledge through outreach and puhl~c scrLlcr 
to people In the state natlon dnd uorld \ I~ th  ncdrh 
20 000 undergraduate dnd graduate students state- 
wide WSU has a wlde var~ety of prestlglous academ~c 
programs includ~ng more than 150 undergrddudtc 
majors optlons and degree programs and more than 
100 graduate degrees 

WSU ldent~f~es Itself as a Global Land Grant U n l  

verslty and seeks out partners around the world wlth 
wh~ch to collaborate for mutual benefit Areas of fo 
cus for WSUs mternat~onal partnersh~ps Include wa- 
ter and the envtronment food systems blotechnology 
and sustamable economlc development 

WSU has been Involved In cooperatwe development 
actlvltles In Jordan for over 27 years The State of 
Wash~ngton shares many features wlth Jordan and 
t h ~ s  common ground has facllltated the long-term co- 



operation Both have sim~lar geographic dwersity w ~ t h  
fertile ralnfed h~ghland plateaus and warm lrr~gated 
valleys Contrary to the common perception of Wash- 
Ington a s  an exceptionally wet state Washmgton and 
Jordan share rainfall patterns w ~ t h  ram comlng pn- 
manly In the wlnter months and ranglng from 35 (900 
mm) in much of western Wash~ngton to less than 6 
(1 50 mm) In parts of the east These factors create 
slmllar agro-ecolog~cal cond~t~ons  with many of the 
same commodit~es such as  wheat barley fruits veg- 
etables legumes and l~vestock produced under srml- 
lar lrrlgated and dryland production systems 

Both Washington and Jordan have seacoasts vltal 
to trade and both share malor rlvers and reg~onal wa- 
tersheds wlth other natlons and ne~ghbors that com- 
Pete for use and management of the water resources 
Both face major Issues regardmg prudent sustalnable 
and equ~table use of land water forest and w~ldhfe 
resources In both cases dec~s~ons  w~ll  affect a broad 
range of stakeholders w ~ t h ~ n  and outs~de their bor- 
ders Decl~ning soil and water qual~ty d~sposal of rn- 
dustr~al waste dam and reservoir development res- 
toratlon and malntenance water prlclng food safety 
- all are env~ronmental lssues of equal concern to 
Washmgton and Jordan 

Competition IS lncreaslng for water resources for 
use In agriculture industry tourlsm and recreat~on 
and other economlc enterpr~ses (e g f~sh~ng)  as  well 
a s  to meet consumptlon needs of rap~dly expanding 
municipal and rural populat~ons Both Jordan and 
Washington are belng challenged to ~dent~fy  technl- 
cal management and pol~cy optlons that balance eco- 
nomlc development needs w ~ t h  those of sustaining and 
lmprovlng the natural resource base and quality of life 
Both are testlng Improved processes for conflict reso- 
lut~on and for more cost-effectwe means for measur- 
Ing and monltormg the effects of dec~s~ons  made In 
addltlon both need an educated and flexible workforce 
that IS capable of functlonlng In a global economy and 
soclety 

These s~m~lari t les  have allowed WSU and the State 
of Washmgton to contr~bute to Jordan s development 
wh~le also benefiting from ~ t s  mvolvement In Jordan 
T h ~ s  d~fferentiates the partnershlp development ap- 
proach from others that focus solely on dellvery of 
development assistance services 

To strengthen the ~nternat~onal partnersh~p between 
the Univers~ty of Jordan and Washmgton State Un~ver- 
slty to improve thew programs and enable both to bet- 
ter serve thew respectwe chents needs 

To strengthen and further enhance educat~on research 
and outreach performance and capaclty of UOJ and 
WSU in the area of water and the envrronment through 
plann~ng and management of susta~nable collabora- 
tlve programs and actlvltles 

T h ~ s  purpose was to be ach~eved through two malor 
objectwes that focused on the development of the new 
UOJ Water and Envlronment Research and Study Cen- 
ter wh~le s~multaneously prov~d~ng opportunit~es for 
WSU to examlne and Improve ~ t s  own programs and 
unlts 

Objectwe 1 To strengthen the capaclty of the 
Unlvers~ty of Jordan (UOJ) and ~ t s  Water and 
Envlronment Research and Study Center 
(WERSC) to plan and manage research technol- 
ogy transfer and human resource development 
In support of soc~etal needs In the environment 

and natural resources 

Oblectlve 2 To strengthen the apphed research 
and technology transfer capab~lities of the UOJ 
and WERSC through the planning and conduct 
of collaborat~ve research and technology trans- 
fer actrvIties 

UOJ and WSU jomtly planned spec~fic act~vltles In sup- 
port of these oblectives on an dnnual b a s s  These 
actlvlt~es were then Implemented mdlv~dually jointly 

or w ~ t h  other collaborators Input from collaborators 
and cl~ents In Jordan and In the U S helped to shdpe 
the program over ~ t s  6 'I2-year l~fespan For example 
water shortages and a progresswe decllne In water 
qual~ty In Jordan became more crltlcal a s  the project 
progressed Also the project was Implemented prlor 
to durlng dnd follow~ng s~gnlflcdnl re-enginccrlng o f  



the (ISAID m~ss~on  In ,Jordan Th~s re-eng~neer~ng ef- 
Tort Identified lmproved management and use of  wa- 
tcr resources as a major Strateg~c Objectlve of USAID 
programs In Jordan Thus water-related programs 
became ~ncreasmgly the focus of the WSU-UOJ col- 
laborat~on 

Water and env~ronmental Issues are exceedmgly 
complex Therefore the partners emphas~zed ~nter- 
d~scipl~nary teams and mvolvement of mult~ple col- 
leges and units as well as lmkages w~th other organl- 
zatlons - publ~c pr~vate and non-governmental This 
approach also promoted leveraging of resources and 
ownershy by partners both of wh~ch help to acceler- 
ate and sustaln the achievement of results 

Solut~ons to water and env~ronmental problems In- 
volve stakeholders from the levels of md~vidual house- 
holds farms and busmesses to those of pol~cy-mak- 
ers at commumty national and mternat~onal levels 
The Lmkage Project thus conducted actlvltles that tar- 
geted mult~ple levels to enhance the probab~l~ty that 
mprovements would In fact be disseminated and 
adopted 

Further ~nternat~onalizat~on of UOJ and WSU pro- 
grams was an Integral part of the approach Both 
partners used the Lmkage project to expand profes- 
s~onal and ~nformat~onal networks In the Middle East 
the U S and around the globe These expanded net- 
works w~ll serve both partners as well as their re- 
spectlve constituencies Into the future 

Accomplishments of the 
UOJMlSU Linkage Project 

The accornpl~shments of the UOJ/WSU L~nkage Grant 
flt especially well withm the context of the second 
Strategic Objectwe (S02) of USAID In Jordan whlch 
IS to brlng about improved water resources manage- 
ment In the country The Government of Jordan (GOJ) 
shares these object~ves and 1s working closely w~th 
USAID in the water sector USAID now evaluates 
project performance in terms of progress made to- 
ward strategic oblect~ves and ~ntermediate results - a 
pol~cy that WSU and UOJ strongly support Therefore 
thls report w~ll ind~cate accompl~shments In terms of 
the spec~fic intermed~ate results (IRs) or sub-objec- 
tlves ldentlfied by USAID and GOJ for the water sec- 
tor It w~ll also report add~t~onal accompl~shments 
that fall outs~de thls report~ng framework 

Intermediate results 
lR2  1 Stronger water rnstltutlons 
1R2 2 increased efficiency In use of uater rc- 
sources 
lR2 3 Improved qual~ty of wastewater 

The WERSC serves as Jordan s prlmary water research 
lnst~tutlon and also prov~des trainlng and outreach 
services directly to the sector Through their educa- 
t~onal and research programs the Center and UOJ 
provlde researchers teachers admin~slrators busl- 
nesses and cltlzens w~th the tools skills and knowl- 
edge needed to deal w~th  water and environmental is- 
sues The Linkage project has broadened and deep- 
ened the capaclty of UOJ and WERSC to serve these 
roles Quant~tatwe outputs Include 

A new Master's degree program was 
established and burlt up at the Unrversil~ o f  
Jordan, wh~ch, through rts graduates, is 
strengthening the human resource base of  
other institutrons that s e n e  the water and 
enwronmental sector ~n Jordan and the 
Regron 

+ A new ~nterd~scipl~nary program lead~ng to a 
Masters of Sc~ence In Environmental Management 
was establ~shed From the first class 15 students 
have graduated there are 45 In the new class 
The program has drawn students from three fac- 
ult~es to date -Agriculture Eng~neering and Sci- 
ences 



+ A survey of graduates demonstrated the Impact 
that t h ~ s  new program IS already havmg on water 
and envlronmental rnstitutlons and lssues in Jor- 
dan and the Regron Graduates ~nclude 
0 a publrc school teacher rncreaslng waterlen- 

vironmental skrlls and awareness among 
school children 

a a WERSC research associate conductmg re- 
search on water lssues a t  UOJ 
a faculty member a t  University of Hebron 
West Bank conducting Ph D research on 
water and the environment and engaged in 
dlalogue on regional water lssues 

0 a ~ndrv~dual employed in pr~vate sector com- 
pany developmg and producrng water purifi- 
cation systems 

0 a prwate school teacher lncreaslng waterlen- 
vrronmental s k ~ l l s  and awareness among 
school children also engaged by the World 
Health Organlzat~on to prov~de tramng in the 
area of her thesis Hospital Waste Manage- 
ment 
a research assistant In the area of water In 
the UOJ Geology Department 
an indlv~dual employed by the General Cor- 
poratlon of Env~ronmental Protect~on 

a an lndiwdual employed as a technrcal spec~al- 
1st by the Mmstry of Water and lrrlgat~on 

2 Ph D programs were established at UOJ, 
increasing sector human capac~ty and 
conducting research on priority water and 
envlronmental issues 

+ Agriculture (Resources and the Envrronment) - 6 
students enrolled 

+ Chemistry - 13 students enrolled 
+ Ph D students are also servlng as  teachrng as- 

slstants a t  other Jordaman unlversltles 

Research planning and management 
capacity m the UOJ and its WERSC was 
improved 

+ Faculty tralnlng provlded In proposal wrltlng and 
grantsmdnsh~p resulted In a t  least 15 proposals 
of whlch 12 have been Funded to date 

+ Kcwarch results from WERSC prolects are bemg 

produced on schedule and wlthm budget a s  re- 
ported by varrous fund~ng agencles 
Frnancial trackmg and resource allocation for 
grants and contracts have been upgraded result- 
Ing In more efficient use of external funds 
Systems are in place and funct~onmg well to en- 
courage and reward lnterd~sc~plinary research and 
partmpatron by mult~ple sclentrsts and organlza- 
tlons 
Levels of faculty and staff and the amount of ex- 
ternal funding have more than trlpled slnce the 
onset of the project 

Facilities, technical equipment and 
laboratory procedures were upgraded at 
the UOJ/WERSC 

+ A new bulldrng for the University of Jordan Water 
and Envrronment Research and Study Center 
(WERSC) was maugurated on 17 Apr~l 1997 The 
new facilrt~es conslst of three laboratories a 
conference room t ramng facll~tres a llbraryl 
computer fac~hty  and off~ces for faculty and 
graduate students I t  is noteworthy that the 
deslgn constructlon and furnishrng (apart from a 
small amount of equipment funded under the 
Linkage grant) were funded by a trust established 
for the Center and overseen by a board including 
prrvate public and non-governmental 
representatives This illustrates the broad support 
generated by the Center over the first five years 
of the Llnkage Project 



+ Crlt~cal techn~cal lnformat~on and lralnlng equip- 
ment and supplies were tdent~f~ed procured In- 
stalled and personnel tralned in thelr maintenance 

and use These are now In use by students and 
faculty In WERSCs research tralnlng and outreach 
programs Spec~f~cally 

Four desktop computers with technical and 
office software and modems connected to the 
Internet 

0 One laptop computer for field work w~th ap- 
propriate software 
Four prmters and one scanner for use In prepa- 
ration of reports publications and tralning ma- 
terlals 
Two portable aud~o-vlsual prolectors (sl~de and 
overhead) for use In tramng and educat~onal 
programs and precision camera 
One precision spectropholometer for use In 
diagnostic and research analysis 

One high performance l ~ q u ~ d  chromatograph 
for use In d~agnostlc and research analys~s 

0 One trace analyzer for polarograph~c and vol- 
tametric trace analys~s of organ~c and lnorganlc 
substances used In d~agnost~c and research 
analys~s 

0 A veh~cle (double cab) was purchased through 
the project to serve varlous research actlvltles 

0 F~eld equ~pment such as water and sed~ment 
samplers current flow meter and other small 
items 

4k UOJs Water and Environment Research and Study 
Center laboratories have adopted are using and 

are prov~dlng lralnlng In Qual~ly Assurance/Qudl 
~ l y  Controls (QAIQC) procedures Cl~ents of these 
tramng programs have strengthened thew oan 
lnstitutlons and busmesses including 

Royal Sc~enl~flc Soc~ety (RSS) 
food lndustr~es 
Minlstry of Water and Irr~gat~on 
palnt lndustr~es 
cement Industry 
prlvate analytic laborator~es 
phosphate industry 
pharmaceut~cal lndustr~es 

Capac~ty for TFammng and TFainmng of 
TFamers m the UOJ and ~ t s  FVERSC was 
~mproved and used to strengthen others In 
the sector 

4k An Env~ronmental Impact Assessment (EIA) short 
course jointlyconducted by UOJIWERSC and M SU 
tramed 25 partmpants from the Mln~stry of Wa- 
ter and Irrigat~on (MWI) Min~stry of Health Glo- 
bal Cooperat~on for Env~ronmental Prosect~on and 
university community 

O EIA IS now a required course In the UOJ En~lron 
mental Management graduate program 

UOJ has Increased ~ t s  input Into water 
pol1cy 

Wlth ~ t s  increased technical capacltv and h~gher xis- 
ib111ty WERSC faculty have been taking the Inlllatiw 
to engage In policy dlalog w~th the Jordan~an golern- 
ment on water resources policy For example 

WERSC actlvltles In environmental impact assess- 
ment (EIA) helped to put In place the requirement 

for an EIA study as  a prerequisite for busmess 
licensmg and project approvals 
Documents from WERSC have ra~sed Issues and 
suggested actions to the M~n~stry of Water and 
Irr~gation concerning water quallty and other mat 
ters relallng to the Klng Talal Dam 
WERSC leadersh~p parl~c~pated In a nat~onal tech- 
nical panel to respond to the water quallty emer- 
gency assoc~ated w ~ t h  contamination of the 
Amman water supply In 1998 
Documents from WERSC and ed~tor~al  commen- 
tary by UOJ faculty have rased Issues and en- 



hanced publ~c a a a r e n ~ s s  of water sector toplcs 
* WFRSCs library and WCRSC publ~cdtlons serve 

ds  major resources to others engaged In pol~cy 
studies and In formulatmg policv recommenda- 
tions 

9 WCRSC researchers partlc~pated formally and in- 
formally wlth the hlWl In the formulat~on of the 
national water pollcy 

+ WERSC research fmdings on the effects of the 
Russe~fah Landfrll on groundwater quallty were 
d~sseminated to decis~on-makers 

Lmks rwth mstrtutrons outsrde Jordan have 
been establrshed and strengthened 

+ WERSC faculty have carried out research projects 
and training programs for or In collaborat~on wlth 
more than 20 Middle-Eastern U S and European 
institutions Examples Include 

National Research Institute of Egypt 
Institute for Water and Forestry Tun~sia 
Suez Canal Universlty Egypt 
Water Management Department Syria 

Cairo Unlverslty Egypt 
Unlversity of Sana a Yemen 
Hassan I1 University Morocco 
Wageningen Agr~culture Universlty Netherlands 
University of Valadolld Spain 
HR Wall~ngford Great Brltain 
Brlgham Young Unwerslty USA 
Universlty of Idaho USA 
Universlty of South Carolma USA 

0 Minlstry of Construction Portugal 
Catanra Unlverslty Italy 
Texas Tech University USA 
Bar1 Institute Italy 
Unlvers~ty of Llsbon Portugal 
Imperial College England 
Belr Zelt Universlty West Bank 
Unlversity of N~ce France 
Hebron Universlty West Bank 

+ WERSCAJOJ water scientists have been inv~ted to 
serve a s  speakers or key resource persons in more 
than a dozen reglonal and internat~onal confer- 
ences or networks 

+ WERSC has received grants or contracts from over 
10 lnternat~onal agencles 

Lrnks mth other Jordanmn mstrtutrons have 
been strengthened 

The UOJIWERSC has carried out s tud~es  for or In col- 
laborat~on w ~ t h  numerous Jordanian organizations 

institutions and busmesses lncludmg 

Jordan Un~vers~ty of Science and Technology 
(JUST) 
Nat~onal Center for Agr~cultural Research and 
Technology Transfer (NCARTT) 
Mmstry of Water and Irr~gation (MWI) 
M~nistry of Agriculture 
Jordan Valley Author~ty (JVA) 

0 Min~stry of Plannlng 
Water Authority of Jordan (WAJ) 
Different water bottllng companies 
Royal Sc~entific Society (RS9) 
National Cement Company 
H~gher Council for Science and Technology 
Royal Soc~ety for Conservation of Nature 
Royal Jordanian Geographic Center 
Jordan Env~ronmental Soclety 
Jordan Phosphate Company 
Jordan Society for Combating Desertlflcation 
Badia Research and Development Program 
General Corporat~on of Env~ronmental Protec- 
tlon (GCEP) 
Hashemite Unlverslty 
Applied Sc~ence Universlty 

These studles have yelded multiple Impacts They 
have prov~ded speclfic information and recommenda- 
tlons for the cl~ents  strengthened communlcatlon 
channels w ~ t h  partners and chents and study results 
have been fed back Into UOJs teaching research and 
outreach programs 



The Linkage Project has promoted increased efficiency 
in water use through UOJ academlc degree programs 
research and technical trainlng and outreach pro- 
grams Specific outputs are as follows 

An International Workshop on wadi 
hydrology is held by WERSC on annual basrs 
m cooperat~on with the International 
Hydrolog~cal Programme (IHP)/ UNESCO 

This recognition was made based on WERSC research 
and training in hydrological modeling and rnonltoring 
rainfall harvesting the artificial recharge of aquifers 
and use of brackish water In t h ~ s  capacity WERSC 
will serve as a prime regional and international re- 
source in these key technical areas 

Farmers and extension agents har e been 
trained in and are usrng more efficienl 
irrigation technrques 

+ WERSC has produced a bulletin entitled Water 
Consumpt~on Models for Malor Crops ~n Jordan 

4k WERSC has produced a bullelin entltlcd Waste- 
water Reuse I I I  Irrrgatron whlch IS in great de 
mand 

4k The Center has conducted tra~nlng courses for 30 
farmer-leaders on ~rrigatlon water mdnagement 
A s  a result an expanded set of farmers in the 
Jordan Valley IS now using improved methods of 
drlp irrigation instead of less efficient methods 
Farmers and agents also have greater awareness 
of the effect ferlilizers have on water qual~ty and 
how water use efficiency affects the choice of crops 
grown 



+ Tralnmg programs In hydropon~cs optlmal crop 
cho~ces for different water q u a l ~ t ~ e s  fertil~zer/ 
water use and others have helped to promote adop- 
tlon of more efficient practices 

UOJMERSC research has promoted 
Increased water use efficrency 

Among the research projects carr~ed out alone or In 
collaborat~on w t h  other lnst~tutlons several have been 
on water use effic~ency Results of these studies have 
been d~ssem~nated to a varlety of end-users Examples 
lnclude 

+ Improvement of lrrlgation eff~c~ency under pro- 
tected agr~culture by 30% through proper Irnga- 
tlon scheduhng and management 30 farmer lead- 
ers are helpmg to further disseminate these prac- 
tlces 

+ Demonstrated decreases In lrrigatlon water 
demand through incorporating ramfall water into 
lrrlgatlon management In the Jordan Valley 

+ Demonstrated ~mproved natural vegetation and 
barley product~on through better ut~l lzat~on of 
water resources and an mtegrated management 
plan for Marab Suwe~d 

+ Ident~fied optlmum sltes for enhancmg natural 
recharge and artific~al recharge of groundwater 
includ~ng upper Yarmouk bas~n sites 

Research and semce  actrvltles have focused on Iden- 
tifrcat~on and characterizat~on of wastewater qual~ty 
testlng cost-effectwe methods to Improve ~ t s  quality 
and uslng wastewater more efficiently especially for 

Water qualrty monltorlng semces were and 
are bemg prowded for pubhc and prrvate 
mstrtutlons 

WERSC has prov~ded and cont~nues to prov~de 
water quality monltorlng semces to other nat~onal 
lnstitutlons and companies 

A study on the Impact of the wastewater treatment 
plant on the water qua l~ ty  of sprlngs In the 
Kuferanjeh Basm has been completed (wth GCEP) 
WERSC collaborated w ~ t h  NCARTT In a database 
study for the Jordan Valley and w~th  the Water 
Author~ty of Jordan (WAJ) on wastewater treat- 
ment and reuse These results w~ll a s s ~ s t  In mom- 
tor~ng progress and Impact of ~ntencntions to 
Improve wastewater treatment and reuse 
Tramng courses are In place and bemg used to 
Improve wastewater reuse and quahty control/ 
qual~ty assurance In water analysls 



car r~ed  out lnltral character~zatlon s tud~es  Re- 
sults showed that due to hlghly alkalme solls thls 
probably does not pose a major hazard to sol1 dnd 
water quallty In the sample area studled 

rct Under the Al-Azraq O a s ~ s  Conservat~on Pmlect 
WERSC IS assessing the effect of the Khlrbet As- 
Samra treatment plant on ground water quallty 

Water quality improvements h a ~ e  been 
aclueved through UOJ research 

Among the research projects that are provldlng prom- 
lslng results to Improve water quallty are 

+ PurrAcatlon and reuse of  domestlc wastewater 
uslng low cost eco-bio technolog~cal methods - 
Eumpean Unlon (EU) funded The purpose was 
to lmpmve the deslgn and constructlon of low cost 
upflow anaerobic sludge blankets 

+ Remormg pathogens fmm wastewater by using 
solar rad~ation - EU funded and carr~ed out w ~ t h  
the Wallmgford Inst~tute (Great Bnta~n) the Por- 
tuguese Ministry of Construction and the Tunls~an 
Center for Water and ForeWv 

+ The use of  ducku eed for wastewater treatment - 
Funded by CIDA (CanadIan International 
De~elopment Agency) Thls u7as carr~ed out on 

newly constructed p ~ l o t  ponds a t  Khrrbet As- 
Samra and ~ n l t ~ a l  results suggest that follow-up 
IS mer~ted I n  the Jordan Valley 

+ Substant~al mprovements rn water and envlron 
mental quallty a t  Azraq Oasls were achieved 
through a WERSC-UNDP-Royal Soc~ety for Con- 
servation program 
Based on h d ~ n g s  from a comprehensrve study of 
of wastewaler effluents from 25 lndustr~es In Jor 
dan WERSC provlded recommendations for 1m- 
proved treatment to the partrc1patmg companies 

WERSC pmvlded or IS prov~d~ng leadersh~p to these 
research efforts w ~ t h  WSU prov~d~ng consultat~on or 
asslstlng to access lnformatlon sources a s  needed 



+# In the summer of 1998 the Dlrector of WERSC 
a~ded by faculty from UOJ and WSU ass~sted the 
Jordan~an government to respond to a problem 
that developed with the quallty of water delwered 
to Amman The mvestgators tracked down the 
cause to an algae bloom that developed In the 
prolonged warm weather They prouded informa- 
tlon on how to deal w ~ t h  the exlstlng difficulty and 
proposed establ~shment of an early warnmg sys- 
tem for poss~ble future occurrences 

+ A Unwerslty of Jordan faculty member has com- 
pleted hls Ph D at WSU in collaboration with the 
Unwerslty of South Carolma He 1s developmg an 
improved system for monitormg water use and 
quality in munmpal water systems through inverse 
modelmg 

Other Benefits to Jordan and to Washington 
from the lmkage Project 

4k WERSC and WSU prouded leadership to the Unl- 
versity of Jordan In the installation and testlng of 
Internet access and e-mail &UOJ facultv is now 

Communications with WSU a s  well as  partners 
around the world 1s far easier and more economr 
cal than In the past WERSC graduate students 
and faculty were among the first a t  UOJ to use 
this tool to access global research ~nformation 

+# UOJ faculty vlsitatlons to WSU and WSU faculty 
u s ~ t s  to Jordan provided opportunlt~es for student 
and faculty semmars a s  well a s  for ongomg dls- 
cusslons on a broad range of water and envlron- 
mental Issues of mutual interest For both WSU 
and UOJ thls has resulted In curricular Improve- 
ments and mcorporatlon of broader mternatlonal 
dlmens~ons Into thew respectwe educational pro- 
grams 

+ V ~ s ~ t s  to WSU by senlor UOJ adm~nlstrators In- 
cludlng the Pres~dent V~ce-President and multiple 
deans were used a s  opportunlt~es for UOJ and 
WSU leadership to exchange mformatlon and strat- 
egles on a number of topics These mcluded hlgher 
educations role in the next century strategic plan- 
nlng and management of unlvers~ty programs d ~ s -  
trlbuted learnmg globaliz~ng programs funding 
and many others Both WSU and UOJ reported 
that these sess~ons had a posltive impact on thew 
own planning processes Subsequent movement 
of some of these adm~nistrators to other unlversl- 
tles has expanded the mpact  to other instltutlons 



+ Unlverslty of Jordan and the WERSC serve as the 
M~ddle East core lnstltut~on for a Global Enw- 
ronrnental Research Educat~on and Economlc 
Development Network that WSU IS coordmatlng 
through ~ t s  Interdlsc~pl~nary Env~ronmental Scl- 
ence and Reg~onal Plannmg Program Along wlth 
core lnst~tutlons In other regions (Lat~n Amer~ca 
Afr~ca Europe Russ~a Southeast Asla and North 
Amenca) t h ~ s  network IS provldlng both WSU and 
UOJ expanded opportunltles for fundmg collabo- 
ratlve and comparatlve research and education 
at  both undergraduate and graduate levels The 
use of d~stance dellvery technologies (d~stance 
educat~on) is a component of the latter 

+ In part through actwlties assoc~ated w~th the UOJ- 
WSU Llnkage Prolect several U S and Jordaman 
lnstltut~ons have ~ncreased collaborat~on In the 
U S and In Jordan Thls collaborat~on spans a 
number of d~fferent areas and dlsc~plmes ~nclud- 
lng water and the environment In addlt~on to UOJ 

and WSU these ~nclude the Jordan Un~verslty of 
Sc~ence and Technology the Hashem~te Un~ver- 
s ~ t y  Yarmouk Un~vers~ty Purdue Un~vers~ty Unl- 
verslty of South Carolma Br~gham Young Unwer- 
s ~ t y  Texas Tech Un~vers~ly and others These U S- 
Jordan unlverslty lmkages serve as a strong ba- 
s ~ s  from wh~ch the results and Impact of the Lmk- 
age Pmgram can be continued and expanded Into 
the future 

8 The L~nkage has played a major role In lncreaslng 
Interest and effect~veness In plann~ng and ~mple- 
mentlng mterd~sc~plmary educat~onal research 
and outreach programs In water and the envlmn- 
ment Th~s has spanned faculty admmstrators and 
students In multiple facult~es and departments at 
both WSU and UOJ ~ncludlng englneerlng so~ls  
and lrrgatlon chem~stry environmental sclences 
geology b~ology law and others Th~s approach 
IS recogn~zed as addmg strength and value to the 
unlversltles programs 



+ The USAlD grant provlded a total of U S $500 00 
whlch was fully expended durmg the grant period 

+ WSU and UOJ provlded offic~ally reported matrh- 
lng funds from non-U S federal sources In the 
amount of $1 361 207 

+ UOJ WSU and collaborators In the U S and Jordan 
provided addit~onal resources outslde the USAlD 
grant In support of thls program These resources 
exceeded $1 40  000 and were not reported a s  part 
of the formal match due to accounting procedures 
a t  WSU and UOJ 

Thus USAID funds were leveraged a t  a level of 
greater than 3 1 

The partners have also substant~ally Invested In 
planning for add~tional collaborative actlvitles that 
bulld upon the successes to date As a result WSU 
and UOJ have had some success In accessing fundmg 
that will help to sustain the partnership a s  well as  
the benefits ~t generates into the future However 
resources available to universities In Jordan and in 
the U S for partmpation In soc~al  and economlc de- 
velopment programs remaln limited The partners 
belleve that unwersltles In both countries remaln valu- 
able and underutil~zed resources for such development 
programs 

As a result of the success of thls partnership pro- 
gram the Unwerslty of Jordan and WSU were inv~ted 
by USAID s Center for Human Capac~ty Development 
to organize a working conference entltled Results of 
Hgher Educat~on Partnerships for Econom~c and So- 
cial Development T h ~ s  conference was car r~ed  out In 
Amman Jordan from 18-20 Aprll 1999 Seventy-SIX 
reg~stered conference partlclpants from a dozen coun- 
tries gathered to exchange mformat~on on hlgher edu- 
cation development partnershlps involvmg U S and 
AsWNear East Russ~an and Northern African mstltu- 
t~ons  Issues addressed lncluded an examlnatlon of 
hlgher educations past present and future role in 
development and factors that influence the success of 
development partnershlps The conference developed 
a set of best practices gleaned from partner expen- 
ence and ~dentlfied actions that members from the 
h~gher educat~on communrty can take to partlclpate 
more effectively In soclal and economlc development 
Partlclpants also developed a draft Actlon Plan for 
follow-up activlt~es Over 90% of the respondents to 
the conference evaluation rated the conference a s  
highly successful In meeting lts object~ves Proceed- 

lngs of this conference are available through the 
Internet  a t  the  following address  ht tp  / I  
WWY ~p wsu edu/~pdc/jordan 





Selected Project Contributors 
More t h a n  400 p e r s o n s  Internal  a n d  external  t o  WSU a n d  UOJ have  p a r t l c ~ p a t e d  In t h e  Lmkage Program a n d  Its 
associated a c t ~ v l t ~ e s  T h ~ s  l ls t  1s too ex tenswe t o  lnclude In ~ t s  e n t ~ r e t y  The following illustrates s o m e  of t h e s e  for 
t h e  t h r e e  p r m a r y  UDLP p a r t n e r s  

Unlvers~ty of Jordan 
Presldent Walrd al M a a n ~  
Ex-President Fawzl Gharalbeh 
Vxe Presldent Isam H Zabalaw~ 
Muhammad R Shatanawl 
Manar Fayyad 
Abdullah al Musa 
Bassam Snobar 
Anwar Battlkht 
Mahmud Duwayr~ 
Taleb Abu Sharar 
Ibrah~m Ghaw~ 
Derfallah Badarneh 
Ahmed abu Awad 
Radwan al Weshah 
Tawflq Samaneh 
Adnan Salhl 
Ahmed a1 Jamrah 
Abdulhalrm Wenelkat 
Sameeh Qaqrsh 
Hamdallah a1 Hodah 
Abdulkadw a1 Abld 
Omar Runawl 
Sawsan a1 Oran 
Hala a1 Horan~ 
Larla abu Hassan 
Samw Hablb 
Atef al Kharabsheh 
Abbas a1 Omarr 
Mrcheal Rahbeh 
Ahmed Bdour 
Kholoud Mashal 
Ahmed a1 Shaikh 
Moarad Shawaqfah 
Thaer al Momanr 
Shrhab Berrutl 
211 al Shruuf 
\ l u h  I I I I I I I  1 1 1  Ill In 
Usarnah Hrlaz~ 
May Vuzaffar 
N~ceen al llarnr 
Awad al Kayed 
bamer Rka~bat  
5ameerah ai hlousa 
Najah al Tell 

iVash1ngton State Un~vers~ty 
Presrdent Samuel Smrth 
Provost Geoff Gamble 
Gordon Rodewald 
Wlllram Funk 
Dav~d Mulla 
Hanlf Chaudhry 
James B Harsh 
Jan Noel 
James Zuiches 
Larry James 
Dan Hardesty 
Mary Weltz 
Masum~ 0 Connor 
Mary Bamberry 
Mlchael Katona 
Wade Hawthorn 
Wllllam Budd 
Francls J Peryea 
Roger Wrllett 
Claud10 Stockle 
Don Orlrch 
Mlke Barber 
Tony Wrght  
Steve Juul 
Rollm Hotchklss 
James Peterson 
Alan Felsot 

Carol Welsskopf 
Tom Ley 
Larry I n g  
Marrna Tolmecheva 
Wllham Hendrur 
Kent Keller 
Steven G~ll 
Anne Kennedy 
Fred Muehlbauer 
Jeff S m ~ t h  
Ron Hermanson 
Andy Ogram 
Robert Papendlck 
Gaylon Campbell 
Gaylord Mlnk 
Jrm Henson 
Un~ted States Agency 
for International Dewelopment 
Ruth Fr~scher  
Gary B~ttner  
Ma1 Hllazr 
Gwen AI-Saw1 
Deborah Slmms 
Carl Dutto 
Abdalla Ahmad 
Fuad Qushalr 
n m  Mlller 
Cec~ly Mango 
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