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Executive Summary

The University Development Linkage Project (UDLP)
cooperative agreement entitled Improving the Man-
agement of Water and Natural Resources i Jordan
and Washington State through Cooperation m Apphed
Research Technology Transfer and Graduate Educa-
t1on has built upon and expanded the longstanding
partnership between University of Jordan (UOJ) and
Washington State University (WSU) Through the UDLP
cooperative agreement the UOJ Water and Environ-
ment Research and Study Center (WERSC) has estab-
lished 1tself as a leader 1in Jordan the Middle East
and North Africa 1n solving water and environmental
problems At the same time Washington State Uni-
versity has capitalized on opportunities to develop and
test solutions to water and environmental problems
shared by the State of Washington and Jordan

Both nstitutions have benefited technically socially
and culturally from this relationship and both are com-
mitted to sustaming and expanding their collabora-
tion WSU and UOJ have leveraged resources mternal
to their own nstitutions and from external sources in
support of the achievements herein at a rate exceed-
ing US $3 00 for every UDLP grant dollar This re-
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port summarizes the results and impact of the project
to date and the potential for the partnership Lo con-
tinue to generate benefits in the future

Background and Setting

Located 1n the heart of the Middle East 1n south-west-
ern Asia the Hashemite Kingdom of Jordan 1s bounded
on the north by Syria on the south by Saudi Arabia
and the Gulf of Agaba on the east by Iraq and on the
west by the West Bank and Israel

Jordans varied topography covers about 89 500
square kilometers Its central plateau runs from north
to south and ncludes Jordans principal cities and
towns as well as most of 1is rainfed agriculture The
Great Rift Valley arises in the west forming a deep
depression that runs the length of Jordan to Aqaba
and the Red Sea continumg on to Southern Africa
This basin includes the Jordan Valley which 1s the larg-
est agricultural irrigated area 1n the country and the
Dead Sea which at 395 m (1 296 ft ) below sea level
1s the worlds lowest point In the far east the land
slopes downwards from the plateau to the semi-arid
steppe country of the Syrian Desert
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Jordans Mediterranean chmate 1s pleasant and 18
often compared to that of Califorma It has distinct
seasons Including warm summers and cool winters
with some snow in the highlands Ramfall 18 mostly
during the winter months and ranges from 660 mm
(26 1n ) m the northwest to less than 100 mm (4 n )
in the east

Jordan has a population of 4 8 million people (1998
estimate) with a growth rate that normally exceeds 3-
5% per year The Jordaman people have a high re-
gard for education with literacy rates for Jordanians
over the age of 18 exceeding 91% for men and near-
1ng 80% for women

Jordan faces significant challenges i meeting the
needs of an expanding population 1n the countrys dy-
namic socio-pohitcal setting Paramount among these
are the hmited supplies and low quality of water con-
fhicting demands for its use and a fragile environment
under pressure from urban agricultural and mmdus-
trial expansion Jordan s considered among the worlds
poorest countries in water resources The interna-
tional poverty line for per capita share of water is
considered to be 1 000 m¥year andJordans per capita
share 1s less than 200 m®year These conditions re-
quire that every possible effort be directed towards
conserving and sustaining Jordan s natural resources
without which economic and social development can-
not be sustained

The Pariners

The Umiversity of Jordan 1s the premier and oldest
public institution of higher education and research in
Jordan Established by Royal Decree in 1962 1ts mni-
tial enrollment of 167 students and eight faculty mem-
bers was limited to a single Faculty of Arts Since then
the University has witnessed distinctive and acceler-
ated growth in every respect Altogether there are 14
academic faculties ncluding 65 academic depart-
ments/programs offering more than 3 500 courses a
year These faculties are Arts Business Administra-
tive Social and Human Sciences Shari a (Islamic Edu-
cation) Educational Sciences Physical Education
Law Sciences Medicine Agriculture Engineering and
Technology Nursing Pharmacy and Dentistry

The University has establhished a Faculty for Post-
graduate Studies and enirusted it with the task of de-
veloping the academic standard and research capa-
bilities of post-graduate students in their respective

areas of study This 1s helping to meet Jordans grow-
ing need for specialists The Faculty offers more than
350 graduate courses 1 60 master degree programs
and 11 doctoral programs

In line with 1ts effort to better serve the student
and local communities and respond to their evolving
needs the University has established nine training and
research centers along with a Deanship of Student
Affairs and a Deanship of Academic Research The Uni-
versity Farm 18 located in the central area of the Jor-
dan Valley It serves as a station for conducting agri-
cultural research and outreach as well as providing a
practical training site for students from the Faculty of
Agriculture

At present there are about 23 000 students regis-
tered at all levels of study at the UOJ of whom about
2 000 students come from 50 Arab and Islamic coun-
tries Over 3 500 students are enrolled for postgradu-
ate degrees The total number of faculty members of
different academic ranks 1s about 950 full-time and
another 100 part-time The admimistrative staff ex-
ceeds 2 000 i addiion to 1 700 staff members at
the University Hospital

The Umiversity of Jordan educational mission 1s
based on the following pillars

% The prowvision of quality education at both the
undergraduate and postgraduate levels

% The adoption of the principle of democracy n
educational decision-making

% Interaction amongst students at the local com-
munity and mternational levels

% Goal-oriented research particularly research ac-
tivities that support the national development
plans

The Umiversity of Jordan has placed a high priority
on communication with collaborators umversities and
research centers n other parts of the world This helps
to ensure the exchange of information and sharing of
knowledge and expertise at the national and interna-
tional levels UOJs international agreements with unt-
versities and academic institutions worldwide provide
an umbrella for faculty and student exchanges as well
as for joint research and outreach

Through 1ts faculty mstitutional membership on
governing bodies and through faculty secondment the
UOJ 1s also closely hinked with other bodies in Jordan



The UOJ Waler and Environment Research and
Study Center (WERSC), established in 1982 s pro-
viding leadership for the design and implementation
of national plans to develop and manage Jordan s wa-
ter and other natural resources The Center has close
collaboration with the water authorities of Jordan as
well as the Mimistry of Water and Irrigation (MWI) It
coordinales and facilitaies water and environmental
research and studies among the various disciphines
and administrative units at U0J It also works closely
with donors and other agencies internal and external
to Jordan that fund and implement water and environ-
mental-related activities in the country

Its chients include the industrial and agricultural
private sectors in Jordan The Centers objectives -
clude

e To conduct applicd research Lo improve
development and management of water
resources  and protection of the cnvironment
from degradation and pollution

e lo providc services to the public and private
sectors 1n such areas as water engineering
design environmental impact assessment
sustainable development management and
laboratorv and ficld analysis

e lo idcnufy problcms and alternative solutions
related to watcr and the environment

e To create official and public awareness for wa
ter environment and development 1ssues

e To cooperate with national and mternational 1n
stitutions scientists and other chients

The WERSC accomplishes these objectives with a
small core staff that serves to mobilize catalyze fa-
cilitate and suppori scientfic and educational experts
at U0J the wider umversity community in Jordan and
from external organizations This strategy allows the
Center to focus on targeted resuits 1n a broad set of
areas while continuing to build capacity in and bridges
among seclor stakeholders

Washington State Umiversity (WSU) i1s the land
grant university of the State of Washington WSUs
mission and legislative mandate 1s to increase knowl
edge through mstruction and research and to extend
this knowledge through outreach and public serviee
to people n the state nation and world With ncarly
20 000 undergraduate and graduate students stlate-
wide WSU has a wide variety of prestigious academic
programs including more than 150 undergraduatc
majors options and degree programs and more than
100 graduate degrees

WSU 1dentifies itself as a Global Land Grant Uni
versity and seeks out partners around the world with
which to collaborate for mutual benefit Areas of fo
cus for WSUs international partnerships include wa-
ter and the environment food systems biotechnology
and sustainable economic development

WSU has been involved in cooperative development
activities 1n Jordan for over 27 years The State of
Washington shares many features with Jordan and
this common ground has facilitated the long-term co-
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operation Both have similar geographic diversity with
fertile ramfed highland plateaus and warm irrigated
valleys Contrary to the common perception of Wash-
mgton as an exceptionally wet state Washington and
Jordan share rainfall patterns with rain coming pri-
marnily in the winter months and ranging from 35 (900
mm) 1n much of western Washington to less than 6
(150 mm) n parts of the east These factors create
similar agro-ecological conditions with many of the
same commodities such as wheat barley fruits veg-
etables legumes and livestock produced under simi-
lar irmigated and dryland production systems

Both Washington and Jordan have seacoasts vital
to trade and both share major rivers and regional wa-
tersheds with other nations and neighbors that com-
pete for use and management of the water resources
Both face major issues regarding prudent sustainable
and equitable use of land water forest and wildhfe
resources In both cases decisions will affect a broad
range of stakeholders within and outside their bor-
ders Declimng soil and water quality disposal of n-
dustral waste dam and reservoir development res-
toration and mamntenance water pricing food safety
— all are environmental 18sues of equal concern to
Washington and Jordan

Competition 18 mcreasing for water resources for
use n agriculture ndustry tourism and recreation
and other economtc enterprises (e g fishing) as well
as 1o meet consumption needs of rapidly expanding
municipal and rural populations Both Jordan and
Washington are being challenged to 1dentify techmni-
cal management and policy options that balance eco-
nomic development needs with those of sustaining and
improving the natural resource base and quality of hife
Both are testing improved processes for conflict reso-
lution and for more cost-effective means for measur-
g and momtoring the eifects of decisions made In
addition both need an educated and flexible workforce
that 1s capable of functioning 1n a global economy and
society

These similarities have allowed WSU and the State
of Washington to contribute to Jordans development
while also benefiting from its mvolvement in Jordan
This differentiates the partnership development ap-
proach from others that focus solely on delivery of
development assistance services

Project Goal - C oo

To sirengthen the international partnership between
the University of Jordan and Washington State Univer-
sity to improve their programs and enable both to bet-
ter serve their respective clients needs

Project Purpose

To strengthen and further enhance education research
and outreach performance and capacity of UOJ and
WSU mn the area of water and the environment through
planning and management of susiainable collabora-
tive programs and activities

Project Objectives: -

This purpose was to be achieved through two major
objectives that focused on the development of the new
UOJ Water and Environment, Research and Study Cen-
ter while simultaneously providing opportunities for
WSU to examine and improve 1ts own programs and
uniis

Objective 1 To strengthen the capacity of the
Umwversity of Jordan (U0J) and its Water and
Environment Research and Study Center
(WERSC) e plan and manage research technol-
ogy transfer and human resource development
m support of societal needs m the environment
and natural resources

Objective 2 To strengthen the applied research
and technology transfer capabilities of the UOJ
and WERSC through the planning and conduct
of collaborative research and technology irans-
fer acivities

Approach

UOJ and WSU jointly planned specific activities i sup-
port of these objectives on an annual basis These
activities were then implemented individually jomntly
or with other collaborators Input from collaborators
and chients n Jordan and n the US helped to shape
the program over 1ts 6 '/,-year hfespan For example
water shortages and a progressive decline in water
quality in Jordan became more critical as the project
progressed Also lhe project was implemented prior
to durig and following significanl re-engincering of



the USAID mission in Jordan This re-engineering ef-
fort 1dentified rmproved management and use of wa-
ter resources as a major Strategic Objective of USAID
programs in Jordan Thus water-related programs
became increasingly Lthe focus of the WSU-UOJ col-
laboration

Waler and environmental 1ssues are exceedingly
complex Therefore the pariners emphasized inter-
disciplinary teams and involvement of multiple col-
leges and units as well as linkages with other organi-
zations — public private and non-governmental This
approach also promoted leveraging of resources and
ownership by partners both of which help to acceler-
ate and sustain the achievement of results

Solutions to water and environmental problems in-
volve stakeholders from the levels of individual house-
holds farms and businesses to those of policy-mak-
ers al community national and international levels
The Linkage Project thus conducted activities that tar-
geted multiple levels to enhance the probability that
improvements would 1n fact be disseminated and
adopted

Further internationalization of UOJ and WSU pro-
grams was an integral part of the approach Both
partners used the Linkage project to expand profes-
stonal and imformational networks in the Middle East
the US and around the globe These expanded net-
works will serve both partners as well as their re-
spective constituencies into the future

Accomplishments of the
UOJ/WSU Linkage Project

The accomplishments of the U0OJ/WSU Linkage Grant
fit especially well within the context of the second
Strategic Objective (S02) of USAID in Jordan which
1S to bring about improved water resources manage-
ment nthe country The Government of Jordan (GOJ)
shares these objectives and 18 working closely with
USAID 1n the water sector USAID now evaluates
project performance in terms of progress made to-
ward strategic objectives and intermediate results —a
policy that WSU and UOJ strongly support Therefore

this report will iIndicate accomplishments 1n terms of
the specific intermediate results (IRs) or sub-objec-
tives 1dentified by USAID and GOJ for the water sec-
tor It will also report additional accomplishments
that fall outside this reporting framework

Intermediate results
IRZ 1 Sironger water mnstitutions
IR2 2 Increased efficiency m use of water rc-
sources
IRZ 3 Improved quality of wastewaler

IR2.1 Stronger water institutions

The WERSC serves as Jordans primary water research
mstitution and also provides training and outreach
services directly to the sector Through their educa-
tional and research programs the Center and UOJ
provide researchers teachers adminisirators busi-
nesses and citizens with the tools skills and knowl-
edge needed to deal with water and environmental 18-
sues The Linkage project has broadened and deep-
ened the capacity of UOJ and WERSC to serve these
roles Quantitative outputs include

A new Master’s degree program was
established and built up at the Unnversiy of
Jordan, which, through 1ts graduates, i1s
strengthemng the human resource base of
other msiituiions that serve the waler and
environmental sector in Jordan and the
Regrion

% A new Interdisciplinary program leading to a
Masters of Science in Environmental Management
was established From the first class 15 students
have graduated there are 45 1n the new class
The program has drawn students from three fac-
ulties to date — Agriculture Engineering and Sci-
ences
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A survey of graduates demonstrated the ympact

that this new program 18 already having on water

and environmental mstitutions and 1ssues n Jor-

dan and the Region Graduates include

e a public school teacher increasing water/en-
vironmental skills and awareness among
school children

e a WERSC research associate conducting re-
search on water 1ssues at U0J

® a faculty member at University of Hebron
West Bank conducting Ph D research on
water and the environment and engaged
dialogue on regional water 1ssues

e andmividual employed in private sector com-
pany developmng and producing water purifi-
cation systems

e aprivate school teacher mcreasing water/en-
vironmental skills and awareness among
school children also engaged by the World
Health Orgamization to provide training in the
area of her thesis Hospital Waste Manage-
ment

e 3 research assistant in the area of water 1n
the UOJ Geology Department

e an individual employed by the General Cor-
poration of Environmental Protection

e anndividual employed as a technical special-
1st by the Ministry of Water and Irmgation

2 Ph D programs were estabhished at UOJ,
mcreasmg sector human capacily and
conducting research on priority water and

environmental 1ssues

* Agriculture (Resources and the Environment) - 6
students enrolled

% Chemistry — 13 students enrolled

% Ph D students are also serving as teaching as-

sistants at other Jordanian universities

Research planmng and management
capacity m the UOJ and its WERSC was
mproved

*

Faculty training provided in proposal writing and
grantsmanship resulted 1n at least 15 proposals
of which 12 have been funded to date

Re¢search results from WERSC projects are being

produced on schedule and within budget as re-
ported by various funding agencies

% Fmancial tracking and resource allocation for
grants and contracts have been upgraded result-
g 1n more efficient use of external funds

% Sysiems are 1n place and functioning well to en-
courage and reward interdisciplinary research and
participation by multiple scientists and organiza-
tions

#* Levels of faculty and staff and the amount of ex-
ternal funding have more than tripled since the
onset of the project

Facilities, technical equpment and
Iaboratory procedures were upgraded at
the UOJ/WERSC

* A new building for the Umversity of Jordan Water
and Environment Research and Study Center
(WERSC) was maugurated on 17 April 1997 The
new facihities consist of three laboratories a
conference room traming facihities a library/
computer facility and offices for faculty and
graduate students It 18 noteworthy that the
design construction and furnishing (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
private public and non-governmental
representatives This illustrates the broad support
generated by the Center over the first five years
of the Linkage Project




# Crnitical technical information and training equip-

ment and supplics were dentified procured 1n-
stalled and personnel tramned 1n their mamtenance
and use These are now in use by students and
faculty In WERSCs research tramning and outreach
programs Specifically

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

e One laptop computer for field work with ap-
propriate software

e Four printers and one scanner for use 1n prepa-
ration of reports publications and traimning ma-
temals

Two portable audio-visual projectors (shide and
overhead) for use m traming and educational
programs and precision camera

e One precision spectrophotometer for use m
diagnostic and research analysis

e One high performance liquid chromatograph
for use 1n diagnostic and research analysis

e (One trace analyzer for polarographic and vol-
tametric trace analysis of organic and inorganic
substances used in diagnostic and research
analysis

e A vehicle (double cab) was purchased through
the project to serve various research activities

e Field equipment such as water and sediment
samplers current flow meter and other small
1lems

% UOJs Water and Environment Research and Study

Center laboratories have adopted are using and

are providing training in  Qualily Assurance/Qual
1ty Controls (QA/QC) procedures Clients of these
training programs have strengthened their own
mstitutions and businesses including

Royal Scientific Society (RSS)
food industries

Ministry of Water and Irmgation
pamt industries

cement industry

private analytic laboratories
phosphate mdustry
pharmaceutical industries

Capaciiy for Trammng and Training of
Tramers i the UOJ and 1its WERSC was
improved and used to sirengthen others in
the sector

*

An Environmental Impact Assessment (EIA) short

course jointly conducted by UOJ/WERSC and WSU
tramed 25 participants from the Ministry of Wa-
ter and Irrigation (MWI) Mimistry of Health Glo-
bal Cooperation for Environmental Protection and
university community

EIA 1s now a required course n the UOJ Environ

mental Management graduate program

UOJ has mcreased 1ts mput mto water
policy

With 1ts increased technical capacity and higher vis-
1bility WERSC faculty have been taking the imuative
to engage n policy dialog with the Jordamian govern-
ment on water resources policy For example

*

WERSC activities in environmental impact assess-
ment (EIA) helped to put in place the requirement
for an EIA study as a prerequisite for business
licensing and project approvals

Documents from WERSC have raised 1ssues and
suggested actions to the Ministry of Water and
Irmgation concerning water quality and other mat
ters relating to the King Talal Dam

WERSC leadership parlicipated in a national tech-
nical panel to respond to the water quality emer-
gency assoclated with contamination of the
Amman water supply in 1998

Documents from WERSC and editorial commen-
tary by UOJ faculty have raised 1ssues and en-



hanced public awarencss of water sector topics

WFRSGs hibrary and WERSG publications serve
as major resources to others engaged in policy
studies and in formulating policy recommenda-
tions

WERSC researchers participated formally and in-
formally with the MWI in the formulation of the
national water policy

WERSC research findings on the effects of the
Russeifah Landfill on groundwater quality were
disseminated to decision-makers

Links with mstitutions outside Jordan have
been established and strengthened

% WERSC faculty have carried out research projects

and training programs for or in collaboration with
more than 20 Middle-Eastern U S and European
institutions Examples include

National Research Institute of Egypt
Institute for Water and Forestry Tunisia
Suez Canal University Bgypt

Water Management Department. Syma
Cairo University Egypt

University of Sana a Yemen

Hassan I University Morocco
Wageningen Agriculture University Netherlands
University of Valadohd Spain

HR Wallingford Great Britain
Brigham Young University USA
University of Idaho USA

Umversity of South Carolina USA
Mimistry of Construction Portugal
Catama Umversity ltaly

Texas Tech University USA

Bari Institute Italy

University of Lisbon Portugal
Impenal College England

Beir Zeit University West Bank
University of Nice France

Hebron University West Bank

% WERSC/UOQJ water scientists have been invited to

serve as speakers or key resource persons i more
than a dozen regional and international confer-
ences or networks

WERSC has received grants or contracts from over
10 internabional agencies

Links with other Jordaman nstitutions have
been sirengthened

The UOJ/WERSC has carried out studies for or n col-
laboration with numerous Jordanian organizations
mstitutions and busmesses mcluding

Jordan Umversity of Science and Technology
(JUST)

National Center for Agricultural Research and
Technology Transfer (NCARTT)

Ministry of Water and Irrigation (MWI)
Ministry of Agriculture

Jordan Valley Authority (JVA)

Ministry of Planning

Water Authority of Jordan (WAJ)

Different water bottling companies

Royal Scientific Society (RSS)

National Cement Company

Higher Council for Science and Technology
Royal Society for Conservation of Nature

Royal Jordaman Geographic Center

Jordan Environmental Society

Jordan Phosphate Company

Jordan Society for Combating Desertification
Badia Research and Development Program
General Corporation of Environmental Protec-
tion (GCEP)

Hashemite University

Apphed Science University

These studies have yielded multiple impacts They
have provided specific information and recommenda-
tions for the chents strengthened communication
channels with partners and chents and study results
have been fed back into UOJ s teaching research and
outreach programs



IR2.2 Increased efficiency -
in use of water resources

The Linkage Project has promoted increased efficiency
i water use through U0J academic degree programs
research and technical training and outreach pro-
grams Specific outputs are as follows

An International Workshop on wadi
hydrology 1s held by WERSC on annual basis
in cooperaiion with the International
Hydrological Programme (IHP)/ UNESCO

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

Farmers and exiension agenls have been
Lramed mn and are usmg more efficrent

wrigation techniques

% WERSC has produced a bulletin entitled Water
Consumption Modecls for Major Crops in Jordan

% WERSC has produced a bulletin entitled Waste-
waler Reuse n Irrigation which is n great de
mand

% The Center has conducted training courses for 30
farmer-leaders on irrigation water management
As a result an expanded set of farmers 1n the
Jordan Valley 18 now using improved methods of
drip irmgation mstead of less efficient methods
Farmers and agents also have greater awareness
of the effect feruilizers have on water quality and
how water use efficiency affects the choice of crops
grown
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Tramning programs 1n hydroponics optimal crop
choices for different water qualities fertilizer/
water use and others have helped to promote adop-
tion of more efficient practices

UOJ/WERSC research has prometed
mcreased water use efficiency

Among the research projects carried out alone or in
collaboration with other mstitutions several have been
on water use efficiency Results of these studies have
been disseminated to a variety of end-users Examples
include

*

Improvement of irrigation efficiency under pro-
tected agriculture by 30% through proper irriga-
tion scheduling and management 30 farmer lead-
ers are helping to further disseminate these prac-
tices

Demonstrated decreases 1n irrigation water
demand through incorporating rainfail water into
irrigation management in the Jordan Valley
Demonstrated improved natural vegetation and
barley production through better utihzation of
water resources and an integrated management
plan for Marab Suweid

Identified optimum sites for enhancing natural
recharge and artificial recharge of groundwater
including upper Yarmouk basin siies

IR2.3 Improved quality of wastewater

Research and service activities have focused on 1den-
tification and characterization of wastewater quahty
testing cost-effective methods to improve Hs quality
and using wastewater more efficiently especially for

agricultural purposes

Water quality momtormg services were and
are being provided for public and private
mstitutions

#*

WERSC has provided and continues to provide
water quality monitoring services to other national
mstitutions and companies

A study on the impact of the wastewater treatment
plant on the water quality of springs in the
Kuferanjeh Basin has been completed (with GCEP)
WERSC collaborated with NCARTT n a database
study for the Jordan Valley and with the Water
Authonty of Jordan (WAJ) on wastewater treat-
ment and reuse These results will assist 1n moni-
toring progress and impact of interventions Lo
improve wastewater treatment and reuse
Traiming courses are in place and being used to
improve wastewater reuse and quality control/
quality assurance in water analysis

Water quality 1ssues were identified and
characterized through collaboratne UOJ/
WSU research

*

Potential uranium contamination of soils amended
with phosphate fertthzer Responding to concerns
that uranium was leaching into soil and water from
phosphate fertiizer WSU and UQJ researchers




carried out mitial characterization studies Re-
sults showed that due to highly alkaline soils this
probably does not pose a major hazard to soil and
water quality im the sample area studied

* Under the Al-Azraq Oasis Conservation Project
WERSC 1s assessing the effect of the Khirbet As-
Samra treatment plant on ground water quality

Water quality improvemenis have been
achieved through UOJ research

Among the research projects that are providing prom-
181ng results to improve water quality are

* Purification and re-use of domestic wastewater
usimng low cost eco-bio technological methods —
European Umon (EU) funded The purpose was
to improve the design and construction of low cost
upflow anaerobic sludge blankets

*  Removing pathogens from wastewater by using
solar radiation - EU funded and carried out with
the Wallingford Institute {(Great Britain) the Por-
tuguese Ministry of Construction and the Tunisian
Center for Water and Forestry

% The use of duckweed for wastewater treatment —

Funded by CIDA (Canadian International

Development Agency) This was carried out on

newly constructed pilot ponds at Khirbet As-
Samra and mitaal results suggest that follow-up
1s merited 1n the Jordan Valley

Substantial improvements i water and environ

mental quality at Azraq Oasis were achieved
through a WERSC-UNDP-Royal Society for Con-
servation program

Based on Nindings from a comprehensive study of
of wastewaler effluents from 25 industries i Jor

dan WERSC provided recommendations for im-
proved treatment to the participating companies

WERSC provided or 1s providing leadership to these
research efforts with WSU providing consultation or
assisting to access information sources as needed

!



Additional Results Contributing to
Increased Water Use Efficiency and
Improved Water Quality '

% In the summer of 1998 the Director of WERSC
aided by faculty from UOJ and WSU assisted the
Jordanman government to respond to a problem
that developed with the quahty of water delivered
to Amman The nvesbtigators tracked down the
cause to an algae bloom that developed n the
prolonged warm weather They provided informa-
tion on how to deal with the existing difficulty and
proposed establishment of an early warning sys-
tem for possible future occurrences

#* A Unmversity of Jordan faculty member has com-
pleted lus Ph D at WSU 1n collaboration with the
University of South Carolina He 158 developing an
improved system for monitoring water use and
quality in municipal water systems through inverse
modehng

Other Benefits to Jordan and to Washingion
from the Lmkage Project

% WERSC and WSU provided leadership to the Uni-
versity of Jordan m the nstallation and testing of
Interne} access and e-mail wUOJ faculty 1S NOW
i AT
s WE llconnectedtﬁhe»gfl nﬁgrﬁano

Communications with WSU as well as partners
around the world 18 far easier and more economi
cal than in the past WERSC graduate students
and faculty were among the first at UOJ to use
this tool to access global research information
U0J faculty visitations to WSU and WSU faculty
visiis to Jordan provided opportunities for student
and faculty seminars as well as for ongomg dis-
cussions on a broad range of water and environ-
mental 1ssues of mutual interest For both WSU
and UOJ this has resulted in curricular improve-
ments and mcorporation of broader international
dumensions mto their respeciive educational pro-
grams
Visits to0 WSU by senior UOJ admimstrators in-
cluding the President Vice-President and multiple
deans were used as opportunities for UOJ and
WSU leadership to exchange information and strat-
egies on a number of topics  These included higher
education s role 1n the next century strategic plan-
ning and management of university programs dis-
tributed learning globalizing programs funding
and many others Both WSU and UOJ reported
that these sessions had a positive impact on their
own planmng processes Subsequeni movement
of some of these administrators to other universi-
ties has 5 expanded the impact to other mstisutions
and Jordan



#*  Unwersity of Jordan and the WERSC serve as the

Middie East core institution for a Global Envi-
ronmental Research Education and Economic
Development Network that WSU 1s coordinating
through its Interdisciplinary Environmental Sci-
ence and Regional Planning Program Along with
core mstitutions 1n other regions (Latin America
Africa Europe Russia SoutheasiAsia and North
America) this network 1s providing both WSU and
UOJ expanded opportunities for funding collabo-
rative and comparative research and education
at both undergraduate and graduate levels The
use of distance delivery technologies (distance
education) 1s a component of the latter

In part through activities associated with the UOJ-
WSU Linkage Project several US and Jordanian
institutions have increased collaboration n the
US and in Jordan This collaboration spans a
number of different areas and disciphnes 1clud-
ing water and the environment In addition to UOJ

and WSU these include the Jordan University of
Science and Technology the Hashemite Univer-
sity Yarmouk University Purdue University Uni-
versity of South Carolina Brigham Young Univer-
sity Texas Tech Unmiversily and others These U S-
Jordan university linkages serve as a strong ba-
sis from which the results and impact of the Link-
age Program can be continued and expanded nto
the future

The Linkage has played a major role in increasing
mterest and effectiveness in planning and imple-
menting interdisciphnary educational research
and outreach programs in water and the environ-
ment This has spanned faculty administrators and
students m multiple faculties and departments at
both WSU and UQJ including engineering sotls
and irrigation chemistry environmental sciences
geology biology law and others This approach
18 recognized as adding strength and value to the
universities programs
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Resources Used and Leveraged

#* The USAID grant provided a total of US $500 00
which was fully expended during the grant period

#* WSU and UOJ provided officially reported match-
g funds from non-U S federal sources m the
amount of $1 361 207

% UOJ WSU and collaborators mthe U S and Jordan
provided additional resources ouiside the USAID
grant 1n support of this program These resources
exceeded $140 000 and were not reported as part
of the formal match due to accounting procedures
at WSU and UOJ

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

The partners have also substantially invested n
planning for additional collaborative activities that
build upon the successes to date As a resuit WSU
and UOJ have had some success m accessing funding
that will help to sustain the partnership as well as
the benefits 1t generates mto the future However
resources available to universities m Jordan and n
the US for participation 1n social and economic de-
velopment programs remam hmited The partners
believe that universities i both countries remain valu-
able and underutilized resources for such development
programs

ayll
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Higher Education Partnerships for GlobalEcohoﬁfiwi%
Conference ... ... if

Social Development

Postscript: Higher Education .
Partnerships for Social and - |
Economic Development Conference

As a result of the success of this partnership pro-

gram the University of Jordan and WSU were mnvited
by USAID s Center for Human Capacity Development
to orgamze a working conference entitled Resuits of
Higher Education Partnerships for Economic and So-
cial Development This conference was carried out in
Amman Jordan from 18-20 April 1999 Seventy-six
registered conference paruicipants from a dozen coun-
tries gathered to exchange mformation on higher edu-
cation development parinerships imvoiving US and
Asia/Near East Russian and Northern African institu-
tions Issues addressed included an exammation of
higher educations past present and future role
development and factors that influence the success of
development partnerships The conference developed
aset of best practices gleaned from partner experi-
ence and 1dentified actions that members from the
higher education communty can take to participate
more effectively in social and economic development
Participants also developed a draft Action Plan for
follow-up activities Over 90% of the respondents to
the conference evaluation rated the conference as
highly successful 1 meeting its objectives Proceed-
ings of this conference are available through the
Internet at the following address http //
www Ip wsu edu/ipdc/jordan
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Selected Project Contributors

More than 400 persons mternal and external to WSU and UOJ have participated i the Linkage Program and its
assoclated activities  This list 1s 00 extensive to include n 1ts entirety The following 1llustrates some of these for
the three primary UDLP partners

Washmgton State Umiversily Carol Weisskopf

Umversity of Jordan
President Samuel Smith Tom Ley

President Walid al Maant
Ex-President Fawz1 Gharaibeh
Vice President Isam H Zabalawi
Muhammad R Shatanawi
Manar Fayyad

Abdullah al Musa
Bassam Snobar

Anwar Battikht

Mahmud Duwayri

Taleb Abu Sharar
Ibrahim Ghawi

Deifallah Badarneh
Ahmed abu Awad
Radwan al Weshah
Tawfiq Samaneh

Adnan Salh

Ahmed al Jamrah
Abdulhalim Werieikat
Sameeh Qaqish
Hamdallah al Hodah
Abdulkadir al Abd

Omar Rimaw

Sawsan al Oran

Hala al Horani

Laila abu Hassan

Samir Habib

Atef al Kharabsheh
Abbas al Omarnt

Micheal Rahbeh

Ahmed Bdour

Kholoud Mashal

Ahmed al Shaikh

Moarad Shawagfah
Thaer al Momani

Provost Geoff Gamble
Gordon Rodewald
Wilbham Funk
David Mulla
Hamif Chaudhry
James B Harsh
Jan Noel

James Zuiches
Larry James

Dan Hardesty
Mary Weitz
Masum O Connor
Mary Bamberry
Michael Katona
Wade Hawthorn
Wilham Budd
Francis J Peryea
Roger Willett
Claudio Stockle
Don Orlich

Mike Barber
Tony Wright
Steve Juul

Rollin Hotchkiss
James Peterson
Alan Felsot

Larry King

Marina Tolmecheva
Wilham Hendrix
Kent Keller

Steven Gill

Anne Kennedy
Fred Muehlbauer
Jeff Smith

Ron Hermanson
Andy Ogram
Robert Papendick
Gaylon Campbell
Gaylord Mink

Jim Henson
United States Agency
for International Development
Ruth Frischer
Gary Bittner

Mai Hijazi

Gwen Al-Sawi
Deborah Simms
Carl Dutto

Abdalla Ahmad
Fuad Qushair

Tim Miller

Cecily Mango

Shihab Beirut g .
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Niveen al Alami
Awad al Kayed
Samer Rkaibat
Sameerah al Mousa
Najah al Tell
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