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Can you imagine a world where …..
safe water is easily accessible for all people for domestic purposes
industry uses fresh water responsibly and where the environment is not harmed
the water sector is operated by professionals who have been educated in-country
stewards of the environment are nationals
reliance on foreign aid is minimized or eliminated, and
children and women fill their days going to school or engaging in productive activities, rather than filling
water jugs many kilometres from their homes?
........we can
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Introduction
Every day the media describes in detail how the World Water Crisis impacts millions of people
and the environment as a whole. The western world is flush with NGOs who pull at our
heartstrings by showing us the many children who will die today due to a lack of adequate
drinking water, while asking for donations. Unfortunately, what isn’t widely known is that
people in developing nations suffer because of poorly installed water wells that go dry, or as a
result of no maintenance being done on the water systems. This world doesn’t need more
NGOs, or more money. What it could use most is having people with technical expertise that
ensures that
...wells are properly placed and designed to maximize the amount of water that can be
extracted from the ground,
...aquifers are properly managed so they are able to continue to produce water into
the future,
...water systems are adequately maintained so they operate for decades instead of
months, and
...ecosystems are protected for the use and enjoyment of future generations.
Unfortunately, while North America
enjoys the benefits of having more
than 4,000 technical specialists and
professionals per million people,
these numbers drop to 35 per
million people in sub-Sahara African
nations (The African Capacity
Building Foundation). This lack of
specialists is a factor in stunting the
economic growth of these countries
now and far into the future.
Based on extrapolation of data
presented in “An Avoidable Crisis – WASH Human Resource Capacity Gaps in 15 Developing
Economies” (International Water Association, 2014), UniWater estimates there is a need for
60,000 water professionals now, if the Sustainable Development Goals are to be achieved by
2030.
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The lack of local groundwater
specialists plays a role in how aid
programs are supported by foreign
NGOs. The role of hydrogeologists
(technical experts in groundwater
systems) is largely underutilized by
NGOs due to the perceived added
costs that it involves
(http://www.rwsn.ch/documentation/
skatdocumentation.2011-1221.2247027239/file). Unfortunately,
when cost and short-term water
supply are the sole determinants of
the success of a project, the long-term
sustainability of the resource may be compromised. Having more professionals available in
country would ensure the security of aquifers and ecosystems are preserved, the quality of
water projects would soar, and the suffering of many people would end.
Program Description
UniWater Education Limited (UniWater) is preparing an education program that is focused on
applied hydrogeology, in particular Water Resources for Developing Nations. It is a one or two
year, masters’ level post-graduate program. An outline of the program is described in
Attachment A. A similar program had been taught at the University of London (UCL) in England
for more than 35 years. The unfortunate aspect of the UCL program though was that students
needed to leave their home countries in order to study. Many of these students did not relish
the idea of returning to the poverty of their home country after having a taste of western life.
This is the innovative aspect of what UniWater is doing – we are taking the program to
established sub-Sahara African universities in order to educate Africans in their home countries.
As a result of not having to leave their families to gain their education, we expect graduates will
remain there after graduating to help solve local water issues. Also, the cost of educating one
candidate out-of-country can now be spent on educating many more people in-country instead.
Our goal is to get as many programs started as quickly as possible, to make the biggest impact.
We aim to start 3 to 5 new programs each year.
The curriculum is modular in format, and consists of a core program in hydrogeology
(approximately 60%), hydrology (approximately 10%) and water supply (approximately 30%).
See Appendix A for a detailed program description. This core program is the basis of each
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UniWater program, which the host university is expected to customize according to local needs,
environmental issues and experience of the existing faculty. The host university is allowed to
pick and choose which aspects they wish to focus on, and as a result, each program will be
individualized. In this manner, each host university will ‘own’ the program and will be the
certificate-granting authority. As time progresses, more modules will be added to the
UniWater program thus offering more flexibility for the host university to diversify from their
competitor universities. The fact that the UniWater program contains aspects of both the
science of groundwater and surface water flow, plus the social aspects related to water supply
and distribution makes it unusual. However, the aspect that sets it apart from other
hydrogeology programs that currently exist in Africa is its strength in the practical application of
skills learned by students.
The pinnacle of this program is the field school. It is a two-week program that teaches
students how to put theory into practise. Many programs existing in Africa today only teach
the academic aspects related to this science, which is good for conducting research, but it does
not prepare students for working in the water sector after graduating. As a result, many
graduates are unable to get employment.
To qualify, a hosting university needs to have high quality math and science departments, and it
needs demonstrate its desire to see this program initiated. So far, we have received responses
from fourteen universities that wish to run this program, and another eighteen universities who
are interested in partnering with them as mentors to ensure the longevity of the program. The
list of universities and funding partners are listed in Appendix B.
In addition, we work with the host universities to bring industry professionals into the
classroom, develop the idea of internships or work-terms in industry, and to use real projects in
the classroom for students to ‘learn by doing’ at the same time as offering technical expertise
to the project.
The Current Situation
Currently we are working with five universities in Ethiopia (2), Kenya, Tanzania and Nigeria.
Each are at various stages of gaining University Senate Committee approval to offer the
program. However, Sokoine University of Agriculture (SUA) in Morogoro, Tanzania has been
granted approval, but has not been able to start classes. Due to a lack of scholarships for the
students. The university requires a minimum of 5 students to commence the program, each
requiring USD 5,000/year for two years. Corporations in the area are more supportive of other
water programs at neighbouring universities that are established, albeit theoretical and not
practical.
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Our solution is to support SUA, and indeed, all of our partnering universities, to develop the
field school first and use it as a beacon for drawing students to the university.
It is expected that students enrolled in the field school would be accommodated together in a
housing complex where they could work collaboratively and share experiences, developing
relationships that would extend into their professions. Participating professionals would mix
with students, sharing life experiences in the working world, and allowing possible employment
opportunities to emerge.
If the field school is established before students are admitted into the MSc program,
participants could be solicited from working professionals who lack field experience, or
students who are attending a neighbouring university that lacks a field component in their
program. In fact, the host university could set up an arrangement with their competitors to hold
their field school for them, customized to their needs. In this way, many more people would be
trained in the field methods that are missing today in university programs and working
professionals. The field school could be operating for an extended period, and could be a
source of income to the host university, and hopefully provision of scholarships for students
entering the MSc program.
Anticipated Impact of MSc Program
After graduating, it is anticipated that graduates will be qualified to work in industry,
government, consulting, community-based organizations, NGOs or research. Partnerships
formed between the north-south universities will transfer learning between the learning
institutes and would encourage the exchange of students and faculty into the future.
Graduates involved in research would further enhance the scientific base of the host country to
contribute to finding future solutions to the water crisis. The quality of water projects will
improve, and rural water systems will be completed for less cost, and more projects will be
completed. The quality of the infrastructure will improve and the sustainability of aquifers and
surface water will increase. In time, reliance on foreign-based NGOs will diminish, and a culture
of self reliance will ensue.
Anticipated Funding
Our proposed budget for the 2017/2018 calendar years, and annual expected budgets for
successive years are provided in Appendix C. For 2017/2018, our total budget is $192,000.
At the present time, UniWater is looking for funding partners who would be able to assist us
with getting the first field school operational at Sokoine University of Agriculture in Tanzania.
The cost for this is $50,000. In exchange for provision of funds, funding partners will be
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showcased on program materials at the university, and will earn a prominent place on
UniWater’s website.
Closing
This program is aimed at assisting Africans to help themselves, to solve the challenges related
to water supply, use and protection in the future in Africa. If you are interested in helping to
facilitate this, please contact Laurra Olmsted at lolmsted@uniwaterd.org .

~6~

Appendix A
Master of Science Program in
Hydrogeology and Water Resources Management
1. INTRODUCTION
1.1

Overview

Groundwater forms the most important source of water supply in the urban, peri-urban and rural areas
of most sub-Sahara African (SSA) countries, thereby driving a country’s socio-economic development.
However, because it is below the earth surface and is not visible, groundwater flow and occurrence is
poorly understood by most non-technical people. As a consequence, groundwater has not been
developed to its full potential as a source of high quality water. In some locations, rapid expansion of
urban areas has occurred resulting in an increased risk to groundwater quality in areas of recharge..
Climate change in the past several decades has resulted in unpredictable rainfall events which can affect
groundwater recharge quality and quantity as well as control of surface water. This creates enormous
challenges, and poses threats to groundwaterthat may negatively affect continued provision of
adequate and safe potable water in the future. Therefore, UniWater Education Limited (UniWater) is
developing a generic M.Sc./PGDip programme in Hydrogeology and Water Resources Management to
provide advanced training of professionals in hydrogeology to promote the sustainable use of
groundwater for today’s water needs and to protect the resource for the future.
The proposed programme curriculum will include the following aspects of water resources:
- technical hydrogeology, hydrology and hydrochemistry;
- social community water supply;
- integrated water resources management (IWRM); and
- governance.
The intent is to encourage development of the program at numerous host universities in Sub-Saharan
Africa to increase the number of training programmes offered in-country to African nationals. The
programme will be applicable to both an MSc level degree which consists of course work plus a research
project, or as a diploma which would be earned with only the course work component. It is expected
that each host university will customize the programme to fit their format and requirements. The first
programme is planned to commence in September 2014 at two to four host universities. Based on the
response experienced by prospective host universities, it is anticipated that three new programs will be
initiated each successive year after 2014 for at least 5 years. The initial programme will consist of only
‘core courses’, but as time allows, elective courses will be added as selected by the host university based
on local issues and faculty expertise. The content of the core courses will also be updated periodically
by UniWater with new technologies and developments. Any updates will be available to the host
universities.
An important aspect of the UniWater program is the connection to a mentoring university. At this time,
the University of Toronto Scarborough in Canada is the mentoring university for the pilot program. As
the number of programs increases, partnerships with other mentoring universities will be formed as
required. It is desired that eventually African universities will fill the role of mentors.
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The students at the mentoring university will conduct an annual fundraiser to raise proceeds in support
of scholarships at the host university.

1.2 Aims of the Programme
The programme emphasizes scientific facts, social and economic values and ethics that are essential in
developing the sustainable use of groundwater. The program intends:
➢ To create and improve awareness of the occurrence of groundwater.
➢ To improve the level of understanding of the integration between surface water and
groundwater to more effectively develop, utilize and manage the resource.
➢ To work with water supply agencies in improving access to safe drinking water for all
people in the country, regardless of where they live and independent of their socialeconomic status.
➢ Encourage the employment of more technical specialists in the water sector.

1.3 Target Group
The program is targeted at persons interested or working in water and water-related agencies including
river basin organizations and catchment management authorities, who manage both groundwater and
surface water; water management authorities; water utility organisations; environmental and natural
resources sectors; NGOs; and consultants working in the water sector.

1.4

Admission Criteria

Applicants shall be eligible for registration in the Master’s degree in Hydrogeology and Water Resources
Management if he/she has: A bachelor degree (with a minimum of second class or its equivalent) in
Geology, Hydrogeology or Geography from a recognised institution or any other related field, e.g. Civil
Engineering, Environmental Engineering, or Environmental Sciences (with ‘A’ level
Mathematics/Geography). In cases, where the applicant does not have the above qualifications, the
publication of a research article in a peer reviewed journal on any topic in this field, and/or relevant
work experience exceeding five years, may be considered with letters of recommendation from his/her
agencies.

1.5

Duration

The program could be offered on a full time basis for a maximum of two academic years, and will consist
of the following:
➢ Course work in the first year (First academic year-8 months), and
➢ An independent research project (Second academic year- extends 8 to 12 months),
➢ Candidates who complete only the course work (First academic year) would be eligible for
the award of a Postgraduate Diploma in water resources.

1.6

Mode of Delivery

Each course is structured on a modular basis where students take classes over two semesters. Each
module is assigned credit hours. The mode of delivery will be through lectures, practicals, self study and
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independent research. The Research Project will be undertaken independently with individual
supervision by a faculty member or any practising hydrogeologist with an MSc or more advanced
degree.

1.7 Structure of the Programme
The structure of the core programme is as given below:
Semester
First

Course
code
GLG 651
GLG 661
GLG 671
GLG 681
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Second

GLG 652

Third

GLG 662
GLG 672
GLG 682
GLG 600

Course title
Groundwater and its Occurrence
Borehole siting, drilling and
completion
Groundwater Flow in Aquifers
Groundwater Chemistry and
Pollution
Integrated Water Resource
Management
Groundwater Modelling
Research Methodology
Field School
Research Project

Credit unit
3
3
3
3
3
3
3
3
6

Financial Considerations

Funding to create the programme curriculum has been generously provided by Grand Challenges
Canada, a program created by the Government of Canada to provide Bold Ideas with Big ImpactTM in
global health.
The intent is to provide the program curriculum at no charge to approved host universities that meet
the following requirements:
➢ Currently have an accredited undergraduate science-based program with higher-level
mathematics;
➢ Currently have, or will have by the beginning of the program, sufficient staff to teach the
curriculum, with at least one PhD level professor who specializes in Hydrogeology in a senior
position on the faculty team.
➢ Have sufficient classroom and laboratory space for instruction purposes.
➢ Have access to computers for the computer modelling module, and books for reference
purposes.
It is necessary for the host university to provide the staff, equipment and physical space to present this
program. It will also be the responsibility of the prospective host university to fulfill all senate
requirements to ensure this programme is accredited by the university.
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Appendix B
Collaborating Organizations

Current Partnerships
Sokoine University of Agriculture, Tanzania
University of Nairobi, Kenya
University of Calabar, Nigeria
Bahir Dar University, Ethiopia
Hawassa University, Institute of Technology, Ethiopia
Potential Future Hosting Universities
University of KwaZulu-Natal, South Africa
University of Development Studies, Ghana
North-West University, South Africa
University of Mines & Technology, Ghana
University of Dodoma, Tanzania
Kigali Institute of Science and Technology
University of Malawi
University of Zimbabwe
Ahmadu Bello University, Nigeria
Kwame Nkrumah University of Science and Technology
Potential Mentoring Universities (with established programs)
University of Toronto, Scarborough Campus, Canada
University of Dar es Salaam, Tanzania
Ibn Tofail University, Morocco
University of Pretoria, South Africa
INRGREF Tunisia
University of Namibia
Cadi Ayyad University, Morocco
Hawassa University, Ethiopia
University of Khartoum, Sudan
University of the Free State, South Africa
University College London, UK
Kigali Institute of Science and Technology, Rwanda
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Potential Mentoring Universities (with established programs), cont’d
Oregon State University, USA
University of Addis Ababa, Ethiopia
Austin College University
University of Glamorgan, Wales
University of Strathclyde, Scotland
University of Witwatersrand, South Africa
Federal University of Technology, Nigeria
Université Cheikh Anta Diop, Senegal
Botswana International University of Science & Technology
Autonomous University of Mexico
Other Collaborating Organizations
United Nations University Institute for Water, Environment and Health
Groundwater Solutions for Policy and Practice
Africa Groundwater Network
International Association of Hydrogeologists
Burdon Groundwater Network
Ministry of Water and Environment, Uganda
Mundell & Associates, USA
Groundwater Science, USA
O’Brien & Gere Consultants, USA
Sorensen Groundwater Consulting, USA
CAP-NET
Centre for Affordable Water and Sanitation Technologies
National Groundwater Association
Global Water Partnership
GW-Mate
CHR Water Consultants (Namibia)
WaterCan
Past Funding Partners
Grand Challenges Canada – Stars in Global Health
Golder Associates Ltd
PPPI
Fidelity Investments
Imperial Oil
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Appendix C
Budget
Budget Item

Required Funds
2017/2018
$50,000 (first university)

Field School Establishment
Working with host
universities to develop
program, engage instructors,
deliver training, set up
contracts with equipment
providers, advertise
programs
Curricula Development
$50,000
Including lectures, updates,
review
Program Promotion
Including symposia
presentations, meeting with
African Ministers of
Water/Environment,
Funders, networking with
potential host/mentoring
universities
Resource Support to Host
Universities
Including shareholder
meetings, field/laboratory
equipment, books,
computers as needed
Administrative (10%)
Office expenses
Total

Required Funds
Annually (2019+)
$60,000
(3 universities per
year)

$50,000

$50,000

$50,000

$25,000

$100,000

$17,000

$26,000

$192,000

$286,000
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