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Chairman’s Note

This report pertains to the financial year 2013-14. During 
the year, three Chairmen namely Dr. Muhammad Aslam 
Tahir, Mr. Tariq Saeed Hijazi, Ch. Muhammad Akram 
served the Council. I joined the Council in June 2014. 
Immediately after my joining, I focused on developing our 
R&D research centers located throughout the country. 
These centers are the hub of knowledge and are show 
cases for the stakeholders. These provide opportunity to 
test new technologies and practices and help 
demonstrate and disseminate those to the stakeholders. 
The farmers, Agricultural Service Providers (ASPs), the 
professionals, students and the policy makers can benefit 
from these centers. 

Unfortunately, during the last five years little efforts have been made to publish the 

research results due to more focus on development nature work. Therefore, the 

other important step was to come out the development and consultancy mode to the 

research mode which is actually the main mandate of the Council. We have started 

taking actions on this direction. 

In the present era, we are left with some more complex issues and these issues 

cannot be solved with a single mind. Therefore, multi-sectoral and multi-disciplinary 

approach is required. The third important step was therefore, to link with the national 

and international organizations working in the sector and we have been quite 

successful in this regard.

I hope this report will provide you some basic information about PCRWR, its 

establishments and work done during the year 2013-14.

Dr. Muhammad Ashraf

  Chairman, PCRWR
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2. Regular Activities
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2.1 Meetings

PCRWR Headquarter Islamabad

 Meetings with Korean Delegations
- A 4-member delegation of KOICA, headed by Mr. Sung Choonki, D.G. visited

PCRWR on June 9, 2014 to discuss the issue of litigation, hindering the
execution of NCBI project. Dr. Muhammad Ashraf, Chairman, Engr. Muhammad
Azam, Director General, Dr. Manzoor Ahmad Malik, Director and Engr. Faizan-ul-
Hasan, Deputy Director attended the meeting.

- Korean delegation headed by Mr. Kim, Joo Hoon, Head of Educational
Programme, KOICA, Pakistan, visited on March 24, 2014 and held a meeting
with Mr. M. Tarik Saeed Hijazi, the then Chairman and senior officers of PCRWR.
In the meeting modalities involved in overseas training component of Pakistani
professionals and equipment, to be provided under KOICA funded Project
“National Capacity Building Institute for Water Quality Management (NCBI)”,
were discussed.

- A 5-member delegation of KOICA and PMC visited PCRWR on August 13, 2013
to discuss overseas training schedule under on-going KOICA funded NCBI
Project. Ch. Muhammad Akram, D.G. chaired the meeting.

 UNESCO Evaluation Committee meets at PCRWR Headquarter, Islamabad A
technical and financial team of UNESCO headed by Dr. Shahbaz Ahmad Khan
visited PCRWR for technical and financial evaluation of the research study entitled
“Characterization of the Hydrology of Upper Indus and Kabul Rivers Watersheds”.
For that purpose, a meeting was held in the Committee Room, chaired by Dr.
Muhammad Ashraf, Chairman PCRWR. Dr. A.D. Khan (Principal Investigator) gave
detailed presentation about the methods and techniques adopted by PCRWR for
data/sample collection and laboratory analysis. The evaluation committee was also
briefed about financial discipline, regarding utilization of funds provided by UNESCO.

 Role of PCRWR in Revitalizing PANCID Activities: During 44th annual meeting of
the PANCID held on April 28, 2014, it was decided to revitalize the role of the
PANCID at national and international level by selecting the most relevant objectives
from the ICID portfolio with respect to Pakistan. For this purpose, a meeting of three-
member committee including representative of Chairman PCRWR/Focal Person
(Engr. Muhammad Azam, Director General, PCRWR, Islamabad) constituted by the
PANCID was held at Lahore on June 4, 2014 in the Office of Pakistan Commissioner
for Indus Waters. The Committee devised strategy for revitalization of the PANICD
activities, considering the role of all stakeholders of irrigation, drainage and flood
management sectors.

 Project Review Meeting 2013-14: A Project review meeting was arranged in the
committee room on March 6, 2014, to discuss the financial and physical status of
projects budgeted under PSDP 2013-14. Mr. M. Tarik Saeed Hijazi, Chairman, Ch.
Muhammad Akram, Secretary and senior officers of PCRWR; Mr. Abid Mehmood,
Incharge Planning and Development MoST; and Mr. Abdur Rahman, Chief (S&T)
Ministry of Planning, Development and Reform attended the meeting.
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Korean Delegation visiting PCRWR Headquarter, Islamabad

Delegation of KOICA and PMC visited PCRWR Headquarter, Islamabad

Mr. Tarik Saeed Hijazi, Chairman PCRWR, in a meeting with senior
officers of MoST and M/o Planning, Development and Reform
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 Meeting with Saaf Pani Project Consultant: Mr. Bashir Ahmad, Senior General
Manager of Engineering Consultancy Services Punjab, Lahore, held a meeting with
Dr. Muhammad Ashraf, Chairman PCRWR on June 27, 2014 to explore technical
assistance of PCRWR for 'Saaf Pani Project' of the Government of Punjab.

2.2 Events
 Inauguration of Water Quality Laboratory in Sialkot: The ceremony was held on

August 31, 2013. Mr. Zahid Hamid the then Federal Minister for Science and
Technology, honored the occasion as chief guest.

2.3 Visits

2.3.1 PCRWR Headquarter, Islamabad
 After assuming the charge of Chairman, Dr. Muhammad Ashraf visited PCRWR

Research and Demonstration Farm, Darkali Kalan in Pothwar Region on June 26,
2014. During the visit, Chairman expressed that Pothwar Region had substantial
potential for improving crop production through better management of land and water
resources. He stressed that this farm should be a model to disseminate best land
and water management technologies to the farmers.

 Mr. Zahid Hamid, the then Federal Minister for S&T accompanied by Mr. Akhlaq
Ahmed Tarrar, the then Secretary, Ministry of Science and Technology, visited on
July 11, 2013.

 Mr. Awais Ahmed Khan Laghari (MNA) visited on December 17, 2013 and held a
meeting with Mr. Tarik Saeed Hijazi, Chairman PCRWR, and other senior officers of
the Council.

 Dr. Anis-ur-Rehman, Programme Coordinator, Himalayan Wildlife Federation, visited
on December 5, 2013 to explore ideas from concerned professionals of PCRWR
regarding the improvement in water supply to the citizens of Islamabad.

 A two-member delegation comprising experts on water, agriculture and energy in
Pakistan, for Pakistan Strategy Support Programme (PSSP) led by Mr. Ghazi Alam,
Consultant, and Omar Majeed, Research Analyst, visited on October 31, 2013 to
discuss the current priorities of stakeholders in water development, and provide
better basis for structured discussion in spring 2014. The International Food Policy
Research Institute (IFPRI), Washington DC, is undertaking four years USAID-funded
Pakistan Strategy Support Programme (PSSP) aimed to contribute to pro-poor
economic growth and enhanced food security through strengthened capacity for
designing and implementing evidence-based policy reforms.



16

Mr. Zahid Hamid, former Minister for S&T inaugurating
the Water Quality Laboratory, Sialkot

Mr. Tarik Saeed Hijazi, Chairman PCRWR in a meeting
with Mr. Awais Ahmed Khan Laghari (MNA)

PSSP delegation in a meeting with experts of PCRWR
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 A delegation from GIZ (German Cooperation Agency) comprising Prof. Dr. Florian
Schindler, Director, Distance Learning Institute, University of Applied Sciences,
Germany, Mr. Roger Wolf, Senior Advisor, Environment and Climate Change, and
Mr. Daniel Nordmann, Junior Advisor, Water, Energy and Transport, visited on
November 19, 2013 and discussed project appraisal on “Efficient water use in the
textile industry in Pakistan”. The project aims to enhance the capabilities of the textile
industry in Pakistan and to adapt to the consequences of climate change in the
region through increased efficiency in the usage of water resources. The delegation
elaborated prospects of cooperation and involvement of PCRWR for the execution of
the project.

2.3.2 Drainage and Reclamation Institute of Pakistan (DRIP), Tandojam
 Ch. Muhammad Akram, Secretary PCRWR visited on February 3, 2014. Mr.

Muhammad Ishtiaque Rao, Director (Incharge) DRIP gave a presentation on
research and development activities of the Institute.

 Twenty two students with four staff members of Lasbela University of Agriculture,
Water & Marine Sciences Uthal, Balochistan visited PCRWR Headquarter,
Islamabad on March 18, 2014.

2.4 Training Courses/Programmes Organized by the Council
 Capacity Building Training Programmes under the Project Provision of Safe

Drinking Water
- 39th Technician Training Course for Local Government, Public Health

Engineering Departments and from WASAs Lahore, Gujranwala, Multan and
Faisalabad was organized at PCRWR Regional Office, Lahore from 23-27 June,
2014. Altogether 35 participants were imparted one week training on water
quality analysis, management, monitoring and remedial measures through
lectures, demonstration and field visit. The event was inaugurated by Engr.
Mushtaq Ahmed Gill, former Director General, Water Management Punjab. The
chief guest of the closing ceremony, Mr. Mujtaba Jamal, Chairman, Punjab Saaf
Pani Company distributed certificates to the successful trainees.

- 38th Technician Training Course for Water Supply Agencies of Northern, Areas
and Sind was conducted from March 24-28, 2014 at PCRWR Headquarter
Islamabad, for the staff of the water supply agencies of Northern Areas. During
the course, lectures were delivered on importance of water, hazards of usage of
unsafe water and its related aspects, besides laboratory demonstrations on water
quality testing/monitoring and field visits.

- 37th Technicians Training Course for Water Supply Agencies of Punjab, KP, and
AJK started on December 30, 2013. Sub-engineers and technicians of Water
Supply Agencies, Public Health Engineering Departments and Local
Governments were imparted training on water quality analysis, management,
monitoring and remedial measures together with demonstrations and field visits.

- 13th Capacity Building Training Course for the middle managers of Water Supply
Agencies of Punjab and Gilgit-Baltistan was organised on September 27, 2013 at
PCRWR Headquarter Islamabad. Mr. Kamran Ali Qureshi, Federal Secretary
MoST, honoured the occasion as chief guest. Thirty one middle managers of
WASA, PHE and Local Government departments attended the 5 days training
course.
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A German delegation at PCRWR Headquarter, Islamabad

Ch. Muhammad Akram, Secretary PCRWR at DRIP Tandojam

Mr. Mujtaba Jamal, Chairman Punjab Saaf Pani Company
distributing certificates to the trainees from water supply agencies
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 Water Quality Testing/Treatment and Operation & Maintenance (O&M) of Water
Supply Schemes
Three training programmes of 4-days each were organized in March 2014, at
PCRWR Water Quality Laboratory Karachi, to strengthen the capacity of human
resource of PHED, WASA/HAD, VDAs, CBOs and other implementing partners on
water quality testing/treatment and operation & maintenance (O&M) of water supply
schemes. These trainings were organized with financial and technical assistance of
UNICEF (Sind). Mr. Muhamamd Ishtiaque Rao (Director In-charge, DRIP), Dr.
Ghulam Murtaza, Incharge WQL Karachi, Dr. Zafar Fatimi and Dr. Mubashar Ahmed
from Agha Khan University (AKU) Karachi were the leading resource persons.

 Training Programme for the Professionals of Regional Laboratories of
PCRWR: The experts of NWQL visited PCRWR Regional Laboratories (Peshawar,
Abbotabad, Karachi, Hyederabad, Sukkur, Badin, Tandojam, Nawabshah, Lahore,
Multan, Dera Ghazi Khan, Bahawalpur and Sahiwal) during February to March 2014
and provided onsite training, on water quality analysis, ISO-17025 management and
technical requirements, to the professionals of regional laboratories. The objective of
this extensive training programme was to prepare the laboratories, for ISO- 17025
accreditation.

 Training Programme for the Professionals of Pakistan Atomic Energy
Commission
PCRWR organized a training programme for the technical professionals of Chashma
Nuclear Power Complex, Pakistan Atomic Energy Commission (PAEC) on its
request, at the National Water Quality Laboratory (NWQL), Islamabad. A customized
package was offered for the training programme, which included water quality
sampling, testing (chemical and microbiological parameters), treatment and ISO-
17025 accreditation requirements. Up till now three groups of professionals have
received training within NWQL in the above mentioned fields.

 Training on ISO-17025 International Standards for Testing Laboratories
PCRWR with technical and financial support from United Nations Industrial Development
Organization (UNIDO) and Inter-Cooperation (IC) Pakistan, organized an intensive
training workshop at Islamabad, from September 17-20, 2013. This intensive training
programme was aimed at capacity building to reach the common goal of increased
access to safe drinking water, through high quality laboratory services. Laboratory In-
charges from 21 Water Quality Laboratories of PCRWR were invited for the training.
International experts of UNIDO, Dr. Upali Samarajeewa and Ms. Subadra Jayasinghe
conducted two days training sessions. Training on laboratory testing as per management
and technical requirements of ISO-17025 was organized at National Water Quality
Laboratory of PCRWR Headquarter, Islamabad. The objective of the exercise was to let
the laboratory professionals be aware of the basic concepts and principles of ISO/IEC
17025, in order to initiate the accreditation process in their respective laboratories and
finally to achieve ISO-17025 accreditation.
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Mr. Dr. Zafar Fatimi from Agha Khan University, delivering lecture to the
trainees from water supply agencies of Sind

Professionals from Chashma Nuclear Power Complex at NWQL,
PCRWR for the training

Ch. Muhammad Akram, Secretary/DG, PCRWR distributing certificates
among the participants of the training workshop organized by UNIDO
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 Training Programme on Water Quality Sampling Organised at Regional Office,
Lahore
A short training was organized for thirty Food Safety Officers/Assistants of Punjab
Food Authority, at PCRWR Regional Office Lahore, on November 01, 2013. Engr.
Zameer Ahmad Somroo, Regional Director and Munawar Hussain, Research Officer
imparted training to the participants.

 Training Programme for Water Supply Agencies of Balochistan
PCRWR Water Resources Research Centre, (WRRC) Quetta organized two (3 days)
capacity building workshops on water quality monitoring from May 21-23 and
September 10-12, 2013 for the officials of Public Health Engineering and Local
Government departments, in collaboration with the Refugees Affected Hosting Areas
(RAHA), Balochistan.

 Document Preparation, Management and Technical Requirement of 1SO-
17205: A four days training workshop was arranged on March 21-23, 2014 on
“Accreditation of Regional/District Laboratories” at WQL, Regional Office, PCRWR
Bahawalpur. Training was imparted by the professionals of NWQL Islamabad.
Research Officers from WQL Multan and D.G. Khan also attended this training
workshop.

2.4.1 Training Programmes Attended by the Professionals of PCRWR

International
 Engr. Muhammad Kaleem, Assistant Director WRRC, Quetta attended a training course

on “Integrated Water Resources Management” held at Japan from August 24 to
September 13, 2014.

 Mr. Waqar Hussain, Research, Water Quality Laboratory, Faisalabad attended a training
course on “Observational Study Mission on Technology and Management of
Water/Wastewater and Sewage Systems” held at Tokyo, Japan from September 1-5,
2014.

 A 15-member delegation of professionals of PCRWR visited Korea as a part of ‘Training
of Master Trainers’ under a Korea International Cooperation Agency (KOICA) funded
project “Establishment of National Capacity Building Institute (NCBI) for Water Quality
Management”. The training programme was organized at K-WATER Academy,
Daejeon, Korea, which is one of the renowned and top ranked institutes of the world.
The training was arranged at two separate levels, i.e. managerial and working. The
managerial level training was held from May 10-24, 2014 wherein, senior professionals
including Rana Muhammad Aslam, Deputy Secretary (from MoST); Engr. Muhammad
Azam, Director General; Dr. Manzoor Ahmad Malik, Director and Engr. Faizan-ul-Hasan,
Deputy Director from PCRWR, Islamabad and Engr. Zamir Ahmad Soomro, Regional
Director, Regional Office, Lahore, participated. The working level training was held from
May 10 to June 05, 2014. The participants of this training were; Ms. Saiqa Imran (SRO),
Dr. Fouzia Altaf, Ms. Shazia Ghaffar (RO), Ms. Saima Qaisar (ASO), Engr. Muhammd
Farooque and Engr. Masood. Ahmed (Assistant Directors) from PCRWR Headquarter
Islamabad; Dr. Ghulam Murtaza (SRO), Karachi; Mr. Munawar Hussain (RO), Lahore;
Mr. Muhammad Sarfraz (RO), Sargodha; and Mr. Tariq Mehmood (RO), Badin.

 Engr. Ahmad Zeeshan Bhatti and Engr. Khuram Ejaz attended a training course
entitled, “Irrigation and Water Resources Management” at University of Western
Australia, Perth, from February 22 to April 5, 2014.
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Engr. Zameer Ahmad Soomro, RD Lahore delivering a lecture
to the Food Safety Officers

Training programme for water supply agencies’ officials of Balochistan

The participants of a training program at K-Water academy visiting a
waste water treatment plant in Korea
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 Dr. A.D. Khan, Director (HQ, Islamabad) attended the “International Conference on the
Use of Space Technology for Water Management”, organized at Rabat, Morocco, from
April 1-4, 2014 and a training programme on “Application of Isotopes in Water
Resources Management” at IAEA, Vienna Austria from March 1-21, 2014.

 Engr. Faizan-ul-Hasan, Deputy Director, (HQ, Islamabad) has been selected as one
of the research team members (11 participants selected out of 89 contestants) in
Department for International Development (DFID) sponsored project “Knowledge
Exchange on International Waters (KEIW)” which is being implemented by Asian
International Rivers Center, Yunnan University, and Department of Hydraulic
Engineering, Tsinghua University, China. The project aims to promote international
cooperation and develop advanced interdisciplinary capacity on transboundary water
resources management. A study tour of Colorado River Watershed in USA was
conducted from September 29 to October 10, 2013, as first part of the programme.

 Mr. Naveed Iqbal, Assistant Director (HQ, Islamabad), attended training course on
“Satellite Remote Sensing Application for Water  Resources Management”, at
Kathmandu, Nepal, from December 2-6, 2013.

 Engr. Muhammad Farooq, Assistant Director (HQ, Islamabad) attended a workshop
“Asian G-WADI and International Workshop on Remote Sensing and Eco-hydrology
in Arid Regions” organized at Beijing China, from September 16-20, 2013.

National

PCRWR Headquarter Islamabad
 Engr. Ahmed Zeeshan Bhatti, Assistant Director attended a training course on

“Mainstreaming Disaster Risk Reduction (DRR) into Planning and Implementation
Processes of Irrigation Sector in Pakistan”, at National Disaster Management
Authority, Islamabad, from March 21-25, 2014;

 Mr. Saeed Akhtar, Assistant Director attended a training course on “Watershed
Rehabilitation and Irrigation Improvement” at CAEWRI, National Agricultural
Research Council, Islamabad from 25 to 27 February, 2014.

 Engr. Ali Bahzad, Assistant Director attended a training course on “Watershed
Rehabilitation and Irrigation Improvement”, organized at CAEWRI, NARC,
Islamabad, from January 27-29, 2014;

 Mr. Faizan-ul-Hassan, Deputy Director, and Mr. Masood Ahmad, Assistant Director
attended two-day workshop on “Planning, Establishing and Managing Technology
Incubators”, from 6-7 November, 2013 at Center for Innovation and Entrepreneurship
(CIE) building, NUST Headquarter, Islamabad;

 Dr. A.D. Khan and Dr. Manzoor Ahmad Malik, Directors and Eng. Ali Behzad,
Assistant Director attended three day workshop on “Sustainable Water
Management”, held at COMSTECH, Islamabad, from October 28-30, 2013;

 Dr. A. D. Khan, Director (GIS) attended an International Conference on "Water,
Mineral and Energy Resources" held at Department of Geology, University of
Karachi on October 5, 2013.

 Dr. A. D. Khan, Director and Mr. Naveed Iqbal, Assistant Director attended a
workshop on “Karakoram Resources and Climate Change: Glacier, Water and
Ecosystem” organized at Global Change Impact Studies Centre, Islamabad, from
September 9-10, 2013.
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A group photograph of the team members of KEIW (Knowledge
Exchange on International Waters)

The participants of International Conference on
Water, Mineral and Energy Resources

A seminar organized at DRIP Tandojam
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The following officers/officials of the Headquarter Islamabad attended training programs
on computer skills, project planning and financial management during the period under
report:
 Mr. Sohail Anjum, APS, attended the training course on “Corel Draw — X-3” at

Pakistan Computer Bureau, Islamabad from November 4-13, 2013.
 Ms. Farah Naz and Ms. Kiran Anwar (RO) attended a training course on “Spread

Sheet Analysis (MS Excel) at Pakistan Computer Bureau, Islamabad, from October
21-31, 2013.

 Syed Ibtisam Asmat, Assistant Director attended a training course on “Microsoft
Access 2007” at Pakistan Computer Bureau, Islamabad, from October 1-11, 2013.

 Ms. Hifza Rasheed, Deputy Director attended a training on “Cash/Work Plan” at M/o
Science & Technology, Islamabad, on November 13, 2013 and another training
course on “MS Project/SPSS (Software)” at Pakistan Computer Bureau, Islamabad,
from September 23-26, 2013. Mr. Naseer Ahmed Awan, Assistant Director attended
a training course on “Public Procurement System” at Pakistan Computer Bureau,
Islamabad, from September 4-6, 2013.

 Hafiz Tariq Hussain, LDC attended a training course on “Basic I.T. Training (MS
Office 2007)” at Pakistan Computer Bureau, Islamabad, from September 3-30, 2013.

 Mr. Ali Behzad, Assistant Director attended a training course on “Results Based
Management” at Pakistan Planning & Management Institute, Islamabad, from August
20-23, 2013.

 Ms. Shahzia Ghaffar and Ms. Fouzia Altaf, Research Officers attended a training
course on “Project Preparation/PC-II/Appraisal and Approval” at Pakistan Planning
and Management Institute, Islamabad, from July 3-5, 2013.

 Mr. Ghufran Habib, Lab attendant attended a training course on “Inpage Professional
2000” at Pakistan Computer Bureau from March 18-25, 2014.

 Ms. Foqia Faisal, ASO and Ms. Maryam Laiba, DEO attended a training course on
“Spread Sheet Analysis (MS Excel)” organized at Pakistan Computer Bureau,
Islamabad, from February 17-28, 2014.

Regional Office, Lahore
 Engr. Khuram Ejaz, Assistant Director attended World Environment Day-2014 held

on the theme of “Effect of Climate Change on Small Island Developing States (SIDS)
and its Mitigation” organized by Pakistan Engineering Congress at Lahore on June 5,
2014

 Engr. Muhammad Dilshad, Assistant Director attended: a workshop on “Introduction
to Environmental Flows Assessment and DRIFT Modeling in light of Poonch River”
organized by WWF-Pakistan at their Head Office, Lahore on March 13, 2014; a
training course entitled, “Watershed Rehabilitation and Irrigation Improvement” at
CAEWRI, National Agricultural Research Centre, Islamabad from June 10-12, 2014;
and World Water Day on the theme of “Water and Energy” organized by Pakistan
Engineering Congress at Lahore on March 22, 2014.

DRIP, Tandojam
 Hafiz Abdul Salam Memon, Assistant Director attended two days training on

“Watershed Rehabilitation and Irrigation Improvement in Pakistan” at Mehran
University of Engineering & Technology, Jamshoro from November 27-28, 2013.



26

2.5 Seminars/Symposiums/Presentations
 One Day Seminar on “Provision of Safe Drinking Water-Way Forward”: A one

day seminar was organized at DRIP Tandojam on June 13, 2014. Mr. Muhammad
Ishtiaque Rao (Director Incharge, DRIP) presented a paper on ‘Provision of Safe
Drinking Water: Current Situation and Challenges’, Engr. Abdul Salam Arain (Deputy
Director, DRIP), Engr. Wali Mohammad Dawoodpota (CEO/EPIC), Dr. Shafi M. Kori
(Professor, Mehran University of Engineering and Technology) presented papers on
topics of ‘Efficient Supply of Safe Drinking Water/Energy & Cost Saving Techniques’;
‘Drinking Water Quality of District Tando Mohammad Khan-A Case Study’ and ‘Safe
Drinking Water and Sanitation’ respectively.

 World Water Day 2014: PCRWR celebrated the World Water Day 2014 at its
Headquarter, Islamabad. This year the Day was celebrated with the school children
of Rawalpindi/Islamabad to raise awareness amongst the young generation on
water, its uses and its importance for life on earth. The Regional Offices situated in
Peshawar, Lahore, Bahawalpur, Tandojam and Quetta also celebrated the World
Water Day in their respective regions.

 International Conference on Water, Mineral and Energy: The conference was
jointly organised by PCRWR, Society of Economic Geologists and Mineral
Technologists (SEGMITE), Department of Geology, University of Karachi, and
National Institute of Oceanography (NIO), at Hotel Regent Plaza, Karachi, from 5-8
October, 2013. The conference was inaugurated by Prof. Dr. Atta-ur-Rehman,
Patron-In-Chief International Centre for Chemical and Biological Sciences (ICCBS)
Institutions. The aim of the International Conference was to provide a
multidisciplinary forum for researchers, policy makers and professionals from
academia, government and industry to share knowledge and policies being adopted
worldwide for ensuring eco-friendly development of geo-resources, related industries
and protection of environment.

 Seminar on Green Industry Initiatives-Compliance with National Environmental
Quality Standards, UNIDO, Pak-EPA: The event was organized by the United
Nations Industrial Development Organization (UNIDO) and Pakistan Environmental
Protection Agency (Pak-EPA) under the umbrella of “One UN Joint Programme” on
Environment from 10-11 December, 2013 at Serena Hotel, Islamabad. An exhibition
by the environmental service providers was also arranged by UNIDO and Pak- EPA
as a side event on the occasion. PCRWR participated in the exhibition by displaying
its R&D products.

 International Local Conference ICC 2013: Engr. Muhammad Ishtiaq Rao, Director
In-charge (DRIP Tandojam) attended the conference organized at Mehran University
of Engineering & Technology, Jamshoro, Sindh, on November 7-9, 2013.

 Seminar on Clean Water/Safe Life: Engr. Zamir A. Soomro, Regional Director,
(PCRWR Regional Office Lahore) attended the event at Governor’s House Lahore,
on November 5, 2013.

 Mr. Munawar Hussain, R.O. gave a presentation on “Adoption of Drinking Water
Guidelines and Standards” at Lahore College for Women University, Lahore
organized by NIH, Islamabad on 27 September, 2013.

 Engr. Zamir Ahmed Soomro, Regional Director, gave a presentation on “Water
Quality & Quantity Issues in Pakistan” at the eve of World Environment Day 2014,
organised by University of Agriculture, Faisalabad on June 5, 2014.
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Ch. Muhammad Akram, Secretary PCRWR, chairing the event
organized at World Water Day 2014

Participants of the International Conference on Water,
Mineral and Energy Resources

World Water Day 2014 was celebrated at Drainage and Reclamation
Institute of Pakistan (DRIP), Tando Jam
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2.6 PCRWR Publications

2.6.1 Papers Published

National Journals/Proceedings

 Malik, M.A., M.A. Tahir and A.Z. Bhatti (2013). Indus Basin Transboundary Water
Issues in Past and Present Perspective. Technical Journal 2013. University of Engg
and Technology, Taxila. 18(1):14-27.

 Ashfaq, A., M. Ashraf, and A. Bahzad (2014). Spatial and Temporal Assessment of
Groundwater Behaviour in the Soan Basin of Pakistan. Technical Journal, University
of Engineering and Technology Taxila, 19(1): 12-22.

2.6.2 PCRWR Annual Report
 2009-10 & 2010-11 (Bi-ennial)

 2011-12 & 2012-13 (Bi-ennial)

2.6.3 PCRWR’s Newsletter
 Vol.31, No.1, January-March, 2014

 Vol.30, No.2&3,4, April-September and October-December, 2013

2.7 Miscellaneous

Charge Assumption as Chairmen, PCRWR:

 Dr. Muhammad Ashraf, assumed the charge of Chairman (BS-21), PCRWR on June
24, 2014. He was already working as Secretary (BS-20) in the Council w.e.f. June 9,
2014

 Ch. Muhammad Akram, Secretary assumed the look after charge of the post of
Chairman PCRWR on April 11, 2014 after the post became vacant on retirement of
Mr. Tarik Saeed Hijazi.

 Mr. Tarik Saeed Hijazi assumed the charge of Chairman PCRWR on October 14,
2013, as the post became vacant on expiry of the tenure of Chairman, Dr.
Muhammad Aslam Tahir.

Promotions
 Ch. Muhammad Akram (Director) was promoted as Secretary, PCRWR in BS-20,

w.e.f. December 26, 2013

 Mr. Aftab Ahmed, Mr. Muhammad Arshad, Mr. Muhammad Asghar, Mr. Saeed
Akhtar, Mr. Farukh Aslam Farooqi, Mr. Bashir Ahmed, Muhammad Iqbal, Mr. Imtiaz
Ali, Mir Muhammad Taggar, Mr. Ghulam Sarwar Baloch, Mr. Rajab Ali Samo, and
Mr. Sobidar Talpur were promoted as Assistant Directors/Research Officers (BS-17)
w.e.f. January 30, 2014.
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Retirements
 Ch. Muhammad Akram, Secretary PCRWR retired from his service on May 31, 2014.

 Mr. Muhammad Arshad, Deputy Director retired on November 11, 2013 from
PCRWR Headquarter, Islamabad

 Mr. Muhammad Anwar and Mr. Zareen Khan, Naib Qasids retired on March 27, 2014
and June 30, 2014, respectively from Headquarter, Islamabad

 Mr. Ghulam Sarwar Baloch, Assistant Director (Field) retired on March, 31, 2014 and
Mr. Roshan Ali Mangi, ASO, retired on October 25, 2013 from DRIP, Tandojam.

Mr. Tarik Saeed Hijazi, Chairman and Dr. A.D. Khan D.G.
presenting souvenir to Ch. Muhammad Akram, Secretary PCRWR
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3
Commercialization & Innovation
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3.1 Consultancy/Advisory Services

3.1.1 PCRWR Headquarter Islamabad
 Feasibility Study and Design for Water Filtration Plant at Pakistan Atomic Energy

Commission (PAEC) HQ, Islamabad.

 Water Quality Monitoring in District Muzaffargarh.

3.1.2 Regional Office Lahore
 Water Quality Monitoring Survey in Punjab Province, funded by UNICEF for

validation of 10% PHED samples in all 36 districts of Punjab. 4689 water samples
were collected and analyzed for pH, TDS, color, odor, taste, flouride, iron, nitrate,
nitrite, arsenic and microbiological parameters.

 Water Quality Assessment Survey of Urban Water Supply Schemes in Punjab
Province. Collected 293 samples from sources and 466 from consumer ends and
analyzed for physico-aesthetic, chemical, trace metal and microbiological
parameters.

 Water sampling of 490 operational tube wells of WASA Lahore. The collected
samples were analyzed for arsenic.

 A short-term study “Waste Water Quality Sampling and Analysis” financed by M/s
World Vision International to monitor the water quality of hand pumps installed by an
NGO in 25 villages of District Muzaffargarh. The analysis report was submitted to the
organization for complete chemical and microbiological status of the assigned sites.

 A study was executed in District Kandhkot, Kashmore funded by M/S Solidarities
International. 100 sites were monitored for microbiological and arsenic
contamination.

 Technical services were provided to Chief Drug Controller, Health Department,
Government of Punjab for the evaluation and usage of Qarshi Foundation product.

 Water sampling in Nowshehra, Mianwali, Bahawalpur, Hyderabad and Tando
Muhammad Khan district, funded by M/S R Cons, Lahore.

3.1.3 DRIP Tandojam
 Water quality testing and sampling under Multiple Indicator Cluster Survey (MICS-5)

Sindh.

 Capacity building of water supply agencies staff in Sindh on drinking water quality
monitoring, testing and treatment techniques for UNICEF.

 Water quality monitoring in 03 Districts of Sindh for UNICEF.

 A trenching machine, dewatering pumps, tools and services were provided to Bahria
Town Sindh for rehabilitation of 60 acres of land.

 Installation of tile drainage system at Institute of Business Administration (IBA),
Khairpur in an area of 54 acres.

 Water quality testing activity in district Shikarpur, Sindh for Solidarities International,
Shikarpur.
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3.1.4 WQL, Karachi
 Water quality testing services for recently completed water supply improvement

projects in 5 schools located in Sultanabad, Karachi for M/S Creative Associates
International, Inc., Karachi

3.1.5 WRRC Peshawar (WQL Muzaffarabad)
 PCRWR carried monthly monitoring of the water filtration plants installed throughout

g10 districts of AJK by Local Government and Rural Development, Department, Go
AJK under the Clean Drinking Water for All Project. The monitoring reports were sent
regularly through the period 2013-14. The intervention has been ensuring provision
of safe drinking water to the people of AJK.

3.1.6 WRRC Quetta
 Capacity building program, water quality analysis service and supply of water

disinfection tablets for Refugee Affected and Hosting Programme (RAHA)
Balochistan (RAHA).

3.1.7 Regional Office, Bahawalpur
 Water quality monitoring in flood affected communities of DG Khan for Muslim Aid,

Pakistan.

 Water quality testing services for DOABA Foundation, Multan.

3.2 Participation in Events/Exhibitions etc.
 Punjab Youth Festival: PCRWR participated in the S&T exhibition of Ministry of

Science and Technology, which was organized on the occasion of Punjab Youth
Festival, 2014 at the International Expo Centre, Lahore, from March 1-3, 2014. In the
exhibition, PCRWR arranged a stall, exhibiting its R&D products and services offered
on various aspects of water resources.  Mr. Zahid Hamid, former Federal Minister for
Science & Technology, and Rana Mashood Ahmad Khan, Provincial Minister for
Education, Sports, Tourism, Youth Affairs and Archaeology visited PCRWR stall.
Besides, a number of students, general public, and representatives from business
community also visited the stall and took keen interest in the products and services
displayed by PCRWR.



33

Punjab Youth Festival
Mr. Zahid Hamid, former Federal Minister for S&T with Rana Mashood Khan Provincial

Minister for Education, Sports, Tourism, Youth Affairs & Archaeology, visiting PCRWR stall
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Punjab Youth Festival
Mr. Zahid Hamid, former Federal Minister for S&T with Rana Mashood Khan Provincial

Minister for Education, Sports, Tourism, Youth Affairs & Archaeology, visiting PCRWR stall
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4
National & International Collaboration
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4.1 Collaborating Institutions

National
 Capital Development Authority (CDA)
 Centre of Excellence in Water Resources Engineering (CEWRE)
 Cholistan Development Authority (CDA)
 Federal Flood Commission (FFC)
 National University of Science and Technology (NUST)
 Pakistan Agricultural Research Council (PARC)
 Pakistan Institute of Nuclear Science and Technology (PINSTECH)
 Pakistan Meteorological Department (PMD)
 Provincial Irrigation and Power Departments (PIDs)
 Provincial On-Farm Water Management Departments (OFWM)
 Water and Power Development Authority (WAPDA)
 Water and Sanitation Agencies (WASAs)

International
 Commonwealth Scientific and Industrial Research Organization (CSIRO), Australia
 European Commission (EU)
 Inter-Islamic Network on Water Resources Development and Management (INWRDAM)
 International Atomic Energy Agency (IAEA), Vienna, Austria
 International Centre for Integrated Mountain Development (ICIMOD), Nepal
 International Centre for Water Hazard and Risk Management (ICHARM), Japan
 International Commission on Irrigation and Drainage (ICID), India
 International Hydrological Programme (IHP), Netherlands
 International Water Management Institute (IWMI), Sri Lanka
 Kochi University of Technology, Japan
 Korean Organization for International Cooperation (KOICA), Korea
 United Nations Children’s Fund (UNICEF)
 United Nations Development Programme (UNDP)
 United Nations Economic and Social Commission for Asia and the Pacific (UNESCAP)
 United Nations Educational, Cultural and Scientific Organization (UNESCO)
 United Nations International Development Organization (UNIDO)
 United Nations University (UNU)
 University of Science and Technology, China
 University of Western Australia (UWA)
 US Department of Agriculture (USDA)
 US Geological Survey (USGS)
 World Health Organization (WHO)
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4.1 National Collaborations
PCRWR executed a number of R&D activities in collaboration with Capital Development
Authority (CDA), Local and Provincial Governments, Government of Azad Jammu and
Kashmir, Water and Sanitation Agencies, Public Health Engineering Departments, NGOs
and private sector organizations/industry etc. during the period under report (detail is given
in Section 3-Commercialisation and Innovation 3.1)

PCRWR participated in exhibitions organized by MoST and other organizations, its
professionals attended a number of seminars, conferences, training programmes organized
by PPMI, WAPDA, NARC, PSF, NUST, CEWRE and Federal Flood Commission etc. (detail
is given in Section 2- Regular activities 2.4.1)

4.2 International Collaborations

United Nations Educational, Scientific and Cultural Organization (UNESCO)
UNESCO funded study entitled; “Characterization of the Hydrology of Upper Indus and
Kabul River Watersheds” was successfully completed, under which, PCRWR conducted
field surveys and laboratory analysis to determine soil hydraulic properties at 140 sites in
Gilgit-Baltastan and Khyber Pakhtunkhwa.

International Hydrological Programme, UNESCO,
A meeting of Pakistan National Committee on International Hydrological Programme (PNC-
IHP) of UNESCO was held on August 27, 2014 at PCRWR Headquarter, Islamabad. The
agenda of the meeting was: Re-constitution of PNC-IHP due to change in hierarchy of
federal and provincial departments, establishment of Integrated Water Management Center
in Pakistan under auspicious of UNESCO and proposals for re-activation of PNC-IHP.

The meeting was attended by 11 members: Dr. Muhammad Ashraf, Chairman,
PCRWR/Convener, (ii) Mr. Naseer A. Gilani, Chief (Water) M/o Planning, Development and
Reform (PD&R), (iii) Mr. Amjad Hussain, JSA (IL), M/o S&T, (iv) Dr. Nadeem Amjad, CS-
II/Member (NRD), PARC, (v) Mr. Tahir Anwar, DG, Federal Water Management Cell, (vi)
Engr. Muhammad Azam, Director General, PCRWR, (vii) Dr. Muhammad Hanif, Director
(PMD), (viii) Mr. Hassan Mahmood, Asstt. Secretary General, PNCU, (ix) Engr. Ejaz
Tanveer, Assistant Engineering Advisor, Federal Flood Commission, (x) Dr. Bashir Ahmad,
PSO/PL, PARC, (xi) Engr. Faizan ul Hassan, Deputy Director, PCRWR.

The salient decisions of the meeting were:  Revised composition of the committee with
addition of representatives from M/o Climate Change and COMSATS and 2-3 eminent
scholars; refinement of the Committee’s TORs; establishment of UNESCO Chair at
COMSATS Wah Campus. The Chief (Water) M/o PD&R showed his support in getting
budget for the proposed Center.

Korean International Cooperation Agency (KOICA)
Realizing importance of water quality in Pakistan and identifying lack of capacity of the water
supply agencies towards worsening water quality. KOICA approved 3 million dollar grant in
aid project. The project would let establish National Capacity Building Institute for water
quality management at PCRWR Headquarter Islamabad since 2010. The structural
component of the building has been completed, whereas KOICA has agreed to resume
construction work through re-contracting after stoppage of work due to contractor’s litigation.
Meanwhile, 15 members of PCRWR Water Quality Section were also provided training at
the K-Water Academy in Korea.
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Inter Islamic Network on Water Resources Development and Management (INWRDAM)
PCRWR sought collaboration of INWRDAM in grey water treatment and re-use of drainage
effluent for irrigation, particularly in context of the success stories of Jordan. A request was
formally sent to Engr. Shihaab Najib AL-Beruti, Head of Services and Programs Section,
INWRDAM in 2013.

United Nations University
The project entitled, “Environmental Monitoring in Coastal Asian Hydrosphere” is in progress
by the United Nations University. PCRWR became a part of the project in 2005. During the
period it continued its requisite activities as communicated by the Project Authorities.

United Nations International Development Organization (UNIDO)

 Training Workshop on ISO-17025 International Standards for Testing Laboratories, was
organized on September 17-20, 2013 at Islamabad.

 Research study entitled; “Assessment of Arsenic in Rice Growing Areas of Pakistan”
was completed along with the submission of a detailed report.

United Nations Children’s Fund (UNICEF)
UNICEF funded the following studies during the period to PCRWR:
 Water quality assessment survey of urban water supply schemes in Punjab.
 Capacity building of water supply agencies staff in Sindh on drinking water quality

monitoring, testing and treatment techniques.
 Water quality monitoring in 03 Districts of Sindh.
 Water quality monitoring survey in Punjab Province.
 Water quality testing and sampling under Multiple Indicator Cluster Survey (MICS-5)

Sindh.

Collaboration with Other Countries
Following proposals were developed and forwarded to MoST for inclusion in the Programme
of Cooperation in the Field of Science and Technology:

 Prospects of Tea Culivation in Semi-Arid Mountainous Wastelands of Pakistan and
Sri Lanka through High Efficiency Irrigation Systems (Sri Lanka).

 Establishment of Pak-China Institute of Hydrological Sciences at Islamabad (China).
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UNESCO Evaluation Committee meeting held at
PCRWR Headquarter, Islamabad

Poster presentation by PCRWR on “Persistent Organic Pollutants” at
Chonnam Research Institute (CRI) Bangkok, under a UNU funded project
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5.1 Enhancement and Management of Groundwater Resources in
Balochistan

5.1.1 Background
The significance of water cannot be overlooked for the economy of Balochistan, where the
water resources are rapidly depleting and adversely affecting irrigation as well as domestic
supplies, which have a direct bearing on all sectors of economy. It is feared that massive
displacement would occur, if the present trend of aquifer depletion is continued. Due to
continuous increase in population and consequential growth in water demand for various
uses, the number of tube wells increased from 7,164 in 1981 to 25,734 in 2002. The area
irrigated by tube wells also increased from 0.05 to 0.33 Mha over the period. This
development although contributed in the horizontal expansion of agriculture, but has made
negative impacts on the sustainability of groundwater resources in the province. The
excessive groundwater abstraction has resulted in the continuous depletion of groundwater
aquifers, mainly due to irrational use of groundwater resources. The irrigation practices are
old and inefficient being adhered, regardless of actual water requirements of the crops and
soil conditions. The major reason of aquifer depletion is flat rate electricity charges for the
tubewell operators, who pump water indiscriminately and use lavishly. The rainfall is low;
therefore the resulting runoff spreads over large area, and evaporates back to atmosphere,
without contributing to the groundwater aquifer. In an area where water has always been a
scarce commodity, its persistent abuse for the last few decades is posing a challenge for the
water managers and policy makers to come up with sustainable methods and techniques. It,
therefore, becomes imperative that appropriate rainwater-harvesting technologies are
implemented with simultaneous groundwater recharge, so that the maximum water may
infiltrate into soil for aquifer recharge.

5.1.2 Specific Objectives
 Assessment of existing status of groundwater resources;
 Development and implementation of a plan for sustainable management of

groundwater resources, through artificial groundwater recharge techniques and
rainwater harvesting; and

 Impact assessment and dissemination of efficient recharge techniques, for wide
scale adaptation to manage groundwater potential in water scarce areas.

5.1.3 Implementation Methodology
The project objectives were achieved by adopting following implementation methodology
related with physical activities.

5.1.3.1 Assessment of Existing Status of Water Resources
 Collection of data regarding number, depth, watertable depth, discharge, operation

time, date of installation of tubewells; number of springs, and  karezes, (perennial/
non-perennial) and their discharge.

 Survey of artificial groundwater recharge activities including techniques used for
artificial recharge, present status, their impacts, etc. as well as data on existing
irrigation practices.

 Collection of existing data from respective agencies, on rainfall, runoff for different
sub basins of project area and evaporation data.
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The above information will be processed to assess the total groundwater abstraction,
utilization status and help to develop a comprehensive plan for sustainable management of
available water resources.

5.1.3.2 Implementation of Artificial Groundwater Recharge Techniques
The implementation of artificial groundwater recharge techniques such as: (i) rainwater
harvesting for groundwater recharge (ii) utilization of existing recharge dams with various
management practices (iii) construction of check structures on upstream of dams and (iv)
other groundwater recharge structures like ditches, inverted wells, etc. (v) watershed
management at the appropriate sites.

5.1.3.3 Impact Assessment and Dissemination of Groundwater Recharge
Techniques

 Installation of piezometers for the monitoring of groundwater recharge, through
artificial recharge techniques (leaky/check structures, ditches, inverted wells etc.)

 Dissemination of efficient technologies to the general public through field
demonstrations/farmer field days etc.

5.1.4 Activities and Achievements

5.1.4.1 Assessment of Existing Water Resources
A general survey was conducted for collection of information about water resources
specially karezes, tubewells, dugwells, springs and perennial flow nallahs at the selected
sites in Warzhumba, Nasirwall, Ghori and Spin Karez areas, Tehsil Kan Mehterrzai, District
Killa Saifullah, Zhob River Basin. In the above selected sites there were 25 karezes, 28 dug
wells, 10 tubewells with turbines, 01 spring and 01 delay action dam (constructed by local
community) available for irrigation, domestic and drinking purposes.

Table 5.1.1: Existing Water Resources in Command Area

Sr. # Existing Water Resources
in Command Area

Name of Village
TotalWrazrumba Nasirwall Spin Ghouri

1 Karez 9 5 3 8 25
2 Dug well 18 3 3 4 28
3 Tubewell with Turbine - 1 6 3 10
4 Spring 1 - - - 1
5 Delay Action Dam 1 - - - 1

Total 29 9 12 15 65

5.1.4.2 Implementation of Artificial Groundwater Recharge Techniques
 Leaky Structures: Five leaky structures completed at: Kila Saifullah (1); Kan

Mehtarzai (2); Katch Karez (1); and Surkatch (1). These are gabion structures
constructed with boulders of 8 gauge GI wire net (6” x 6”) as obstruction in the
nallahs, for control and storage of runoff in dam pond for recharge purpose.

 Protection Bunds/Check Dams: In downstream of ditches 60 protection bunds/
check dams constructed for collection of maximum rainwater in ditches and to
reduce runoff velocity of flood and control of soil erosion in project area. In upstream
of each ditch a check structure is also constructed, about 1 meter in height and
length varies with width of nallahs for control of soil erosion as well as to reduce
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speed of flood. These are gabion structures constructed with boulders of 8 gauge GI
wire net (6” x 6”).

Ditches: The most feasible and economical technology for rapid groundwater recharge is a
ditche, which can be easily dug, even by the local community and farmers. 35 ditches have
been excavated at different selected sites. It has been estimated that the water storage
capacity of ditches/ ponds excavated varied from 5,400 - 42,800 cubic feet.

Inverted Wells: Inverted wells were dug in the downstream of ditches for quick groundwater
recharge. 24 inverted wells were constructed, each having depth of  25 to 40 feet.

Enhancement of Existing Dams: 11 nos. existing dams have been enhanced by
siphoning, expansion of nallah etc. to improve the groundwater recharge.

5.1.4.3 Watershed Management Activities
In Balochistan, catchments, tributaries, stream beds and valleys have native plant species
possessing xerophytic characteristics with growth habit of seasonal and perennial nature.
Low precipitation, extreme low temperatures, high wind and evaporation, low humidity and
degraded lands with uncontrolled grazing, cutting and uprooting by the local communities
are main hindrances in survival of plants. Due to frequent and prolonged droughts in
Balochistan, the propagation of drought tolerant species is essential because, it is not
possible to irrigate the plantation regularly for their lifetime period in the catchment areas.
The native plant species and perennial forage xerophytic shrubs like Atriplex lentiformis,
A.canescens and Salsola vermiculta L. have been planted (two sites at Margat and one site
at Wazrhumba) under the watershed management programme. The controlled grazing was
adopted to preserve the native plant species.

5.1.4.4 Impact Assessment and Dissemination of Efficient Recharge
Techniques

Installation of Piezometers: To monitor the effect of groundwater recharge through leaky
and check structures, bundhats, ditches/ponds, and trenches alongwith existing tubewells in
project area, 40 nos. of piezometers were installed in Tehsil Kanmehtarzai (Yaquba, Ghouri
Karez, Spin Karez, Aligarh, Nasirwal).

Farmer Field Days: The impact of proposed technologies was demonstrated through three
farmers’ days and one field day.

5.1.5 Benefit to Public/Economic Impact
 With efficient groundwater recharge techniques, the water table of the area will be

raised and traditional karez irrigation system would be improved.

 Awareness regarding the groundwater recharge techniques, their utilization, impacts
and water quality status will be created.

 The implemented techniques in the project area will also be applied in other parts of
the province.

 Due to construction of leaky structures, excavation of recharge ditches, check
structures, bundhats and enhancement of groundwater recharge in all streams and
distributaries in project area, can sustain and enhance the agriculture economy of
the area and boost the living standards of the people.
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Groundwater recharge and watershed management activities in the area
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5.2 Rainwater Harvesting and Desertification Control (RHDC) in
Kharan-Chagai Desert of Balochistan

5.2.1 Background
Balochistan Province is located in the south-western part of Pakistan with the total
geographical area of about 34.72 million hectares (Mha) mainly comprising mountains and
hilly ranges (56%, coastal mountains and plains (27%) lowland and plains (6%) and sandy
deserts (11%). It is the largest province of Pakistan in terms of area but population-wise it is
the smallest. An area of about 11.16 Mha is not practically available for cultivation where as
4.74 Mha are considered culturable waste. In brief, only about 2% of Balochistan is
cultivated. Approximately one-third land resources of Balochistan are rangelands used for
grazing of livestock. In Balochistan, the vast area has been adversely affected by
desertification. Noshki and Kharan-Chagai are far off wide-spread deserts of the country
where no/minimal efforts have been made in the past to control desertification. The Kharan-
Chagai desert is present in two districts boundaries of Kharan and Chagai having almost
similar characteristics and features in respect of human population, land, vegetation,
livestock, biodiversity, pattern of precipitation surface and groundwater resources etc. The
main environmental problem in Kharan-Chagai desert is  the on-going desertification
process due to drought; human interventions; overgrazing, cutting and uprooting of trees,
shrubs and grasses for livestock, fuel wood, construction and domestic materials; wind and
water erosion; and shifting sand dunes encroaching fertile lands, roads, rail tracks etc. Due
to expansion of deserts, the dust storms are common throughout the year. These storms
become very severe from June to September causing dust pollution. The intensity of these
storms can be reduced by controlling desertification, through sand dune stabilization and
rainwater harvesting.

The meagerly available water resources have further come under high stress due to
prolonged drought in the recent past, throughout Balochistan, which have imprinted
pronounced impact on the ecology of the area. The accelerated desertification process can
be controlled through rainwater harvesting and exploitation of available saline and fresh
groundwater resources conjunctively. The other desertification control measures like sand
dunes stabilization by applying biotechnologies such as introducing naturally screened
xerophytic native and exotic tree, bush and grass species of the desert.  The project aims to
manage and utilize the existing land, water and bio-resources of the area on productive lines
to improve physical and socio-economic conditions. Most importantly, establishment of a
field research station expanding over 500 acres of land was the main objective of the
project, which is in development phase. The project aimed at ensuring availability of good
quality water for drinking and domestic use of population and livestock of the desert area,
which is rarely available under normal conditions.

5.2.2 Specific Objectives
 To assess the existing water resources of the area;

 To manage the catchments and store streams’ runoff due to precipitation using
advanced rainwater harvesting technologies; and

 To establish a Desert Research Centre in the Kharan-Chagai desert for conducting
desertification control research.
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5.2.3 Implementation Methodology

5.2.3.1 Reconnaissance Survey
A survey was conducted to collect preliminary information about villages and their
population, water resources, agriculture, livestock, forest etc. in Dak, Anam Bostan,
Zanginawar and Mal desert areas of Noshki district. In the light of this information, sites were
selected for excavation of rainwater storage reservoirs for drinking and domestic use of
communities, as well as for livestock.

5.2.3.2 Rainwater Harvesting and Groundwater Recharge Activities
On the basis of above noted survey, three sites were selected in the desert area of Noshki,
for construction of scientifically designed rainwater harvesting reservoirs to collect rainwater
from catchments and store streams’ runoff and manage a basin for each reservoir to collect
runoff after precipitation. Check dams, dikes, nallahs and ditches were under excavation.

5.2.3.3 Establishment of a Desert Research Station
A Field Research Station is under establishment on Zanginawar Tar Road, 20 km in North,
from Noshki-Taftan Road in Noshki district, over a piece of land comprising 500 acres. R&D
activities will be carried out at the Field Research Station on the desert problems including
rainwater harvesting, desertification control through sand dune stabilization, arid agriculture
and  horticulture, installation of high efficiency irrigation systems for harvesting maximum
yields with minimum water application, propagation and dissemination of developed and
tested technologies, amongst end users and farmers.

5.2.4 Activities and Achievements

5.2.4.1 Rainwater Harvesting and Groundwater Recharge Activities
Ponds/Reserviors: Uptill now five nos. water storage ponds/ reservoirs of size 150’ x 150’ x
15’ (length x width x depth) have been constructed at, Anam Bostan, Sur Dam and
Zanginawar areas in Noshki district on the flat land surrounded by sand dunes. The
ponds/reservoirs will harvest and store rainwater and ultimately decrease runoff velocity and
soil erosion. The collected water will be used for drinking and domestic purposes of local
community and livestock. Compact earthen banks will be made facing the hills/ sand dunes,
so that the natural gradient within the bounded area may harvest the runoff water and store
within the boundaries of embankments.

Check Dams/Small Dams: In total 46 nos. chekdams have been constructed in the
catchment area; in tributaries as well as in the main stream, for harvesting runoff water in
the downstream areas.

Dikes: forty Five (45 nos.) dikes have been constructed across the streams, to harvest the
flash flood with a provision of outlet towards crop growing fields.

Nallas/Channels: Twenty (20 nos.) nallas have been excavated in project area for
collection of rainwater in main silt trap pond for storage of rainwater. The total length of
these nallas was about 33,000 feet and X-Section of each nalla was 3’ x 3’.

Ditches: uptil now 62 nos. ditches with size 30’ x 40’ x 5’ have also been excavated in the
project area for collection of runoff of flash water, to reduce soil erosion in nallas. These
ditches will also store rainwater for drinking purpose of livestock and population, living
around the valley.
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Bundhats: A series of 27 nos. bandhats (200 feet apart) have been constructed for
collection of excess runoff of upper catchment area, for groundwater recharge. The height of
these bandhats varies from 3 to 4 feet.

Eyebrow Bundhats: Fourty (40 nos.) eyebrow bundhats have been constructed for
collection of small amounts of excess  runoff  water, after saturation of ploughing surface of
upstream catchment area.

Trenches: A series of trenches (more than 20) has been excavated with excavator
machine, each 3 feet wide, 3.5 feet deep and length varied between 132 to 293 feet with a
distance of 200 feet. It was observed that groundwater recharge through the trenches was
very quick, as compared to other recharge techniques.

5.2.4.2 Establishment of Desert Research Station
The allotment of land for the establishment of the Desert Research Station was in process in
the Board of Revenue, Government of Balochistan.

5.2.5 Benefit to Public/Economic Impact
 Implementation of the project in the Kharan-Chagai desert will improve the socio

economic conditions of the communities.
 More water for drinking, domestic, livestock, sanitation, agriculture, horticulture, and

rangelands will be available.
 Mass migration of farmers and grazers along with their livestock to urban and canal

irrigated areas will be reduced.
 Development funds diverted to food and water supply will be minimized; farm and

arid horticulture jobs will be increased.
 Livestock feed resources from the desert rangelands will be enhanced.
 Livestock quantity and quality and consequently income will be increased.
 Small ruminant herds grazed by hired graziers will generate more employment.
 Production of wool and hair for cottage industry will be increased, thus over all

increasing the net income, of the area.
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Rainwater harvesting and groundwater recharge activities in the area
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5.3 Combating Drought and Desertification in the Thar Desert by
Management of Water Resources

5.3.1 Background
Tharparkar is a desert in Sindh, it borders on one side with India and other side with Run of
Katchh. It has a hyper arid and extremely dry climate. The Thar Desert covers an area of
22,000 sq. km with a population of 1.2 million. The main source of income of the natives is
rainfed agriculture followed by waged labour and livestock. The total cultivable land of this
area is about 4.7 million hectares (Mha) of which 1.7 Mha is grazeland, whereas 3 Mha is
cultivated under rainfed conditions by growing different crops like long beans, millet, lentil,
sesame, melon and castor. However, water is a very scarce resource, as annual rainfall
varies from 150-300 mm, which mainly occurs during monsoon season. Agriculture almost
entirely depends on rainfall; however in some southern parts of Tharparkar, access to
groundwater through dug wells is available, whereby vegetables like chilies, onion and garlic
are grown. The rainfall also supports development of rangelands to grow seasonal grasses
that provide fodder for animals. The rainfall is quite erratic as well, mostly occurs with high
intensity, low frequency and irregular periods followed by long drought periods occasionally.
The high evapotranspiration rates are due to high temperature, which ranges from 30-45oC,
which dries the storage ponds (tobas) and shallow groundwater aquifers. Under such
conditions deep wells which are generally saline, become the only source of water for
drinking and livestock. A huge area of 3 Mha of fertile land lies as desert, where some pilot
activities could be started by conducting research through integrated management of rain
and groundwater. Similarly, retention dams can be successfully built at Karoonjhar Hills to
store rainwater for recharging the downstream aquifers as the shape of hills is like a bowl
and formation is igneous (granite) in nature. There are small rivers in the hills which
discharge rainwater to Run of Katchh, without benefiting the area. The Hills cover an area of
about 400 sq. km, which has enough capacity to store rainwater by obstructing ways of
ephemeral rivers. The dams will store floodwater for later use and the additional water would
be used directly by the downstream inhabitants for agriculture and domestic purposes. The
groundwater quantity and quality varies from site to site in the area, near Run of Katchh it is
at 5-20 m below the ground surface level and quality is marginal (3-5 dS m-1). Groundwater
in Samroti, Kantho and Wat zones lies between 20-80 m and is also of marginal quality.
Whereas, the water table in north and north east (Dhat) is deep and saline. However, some
pockets of shallow fresh water also exist in this area. Exploitation of groundwater therefore
depends on area to area basis, which can be utilized applying appropriate methodologies.
Introduction of saline agriculture in saline groundwater areas would help productive
agriculture by growing salt tolerant crops/fruits, which would not only fulfill local demand but
would also provide a source of earning. The project envisages undertaking research to
productively utilize the natural resources of the desert for agricultural development as well
as socio-economic uplift of the desert population.

5.3.2 Specific Objectives
 To carry out a comprehensive survey to document the existing status of water

resources management and agriculture activities in the project area;

 To conduct research for effective utilization of land and water resources by
establishing a Research and Dissemination Station in the Thar Desert;
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 To develop viable techniques of rainwater harvesting, saline and fresh groundwater
utilization and desertification control in the area for agriculture, livestock and human
consumption; and

 Dissemination of efficient techniques for large-scale adaptation for agriculture and
socio-economic development.

5.3.3 Activities and Achievements

5.3.3.1 Activities at Khario Nara Research and Demonstration Centre

Maintenance of Rainwater Harvesting Pond
Catchment area around earthen pond (150ft x150ft x20ft) constructed at Khario Nara Field
Station was developed by removing obstacles to increase the efficiency of runoff and to
harvest maximum rain water during rainy season.

Saline Agriculture
Cluster bean planted on 20 acres of land.

Desertification Control Activities (tree plantation etc.)
Grafting of 700 zizyphus, trees completed during the entire period of the project but due to
unfortunate incident of fire occurred on August 4, 2014, 200 trees have been burnt.
Currently pruning of 50 nos. trees is in process and after that, grafting process will remain
under progress in future along with applying anti-termites within the roots. The plants were
irrigated with ground saline water and were grown successfully

Experimentation on Pitcher Irrigation System
Different types of vegetables like bitter gourd, lady finger, lufa gourd, bottle gourd and
squash melon have been grown on pitcher irrigation system by using mix water (sweet and
tube well water) on an area of 0.25 acre.

Monitoring and Meteorological Data Collection
Monitoring activities at constructed rainwater harvesting ponds, mini dam and dug wells at
community lands were in progress. Metrological data (temperature, wind velocity, pan
evaporation, rainfall and humidity) was being collected regularly.

5.3.3.2 Research Activities at Community/Farmer’s Land

Rain Water Harvesting Ponds
After the rain, the water collected in seven rain water harvesting ponds constructed in Thar
Desert on community lands, were being utilized by the farmers and villagers for
domestic/livestock drinking purposes.  The details of ponds are given in Table 5.3.1.
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Table 5.3.1: ponds with location, size, slope, capacity, quality of stored water and utilization

Sr.
#

Site/Tehsil Size (m) Side
slope

Capacity
(million
gallons)

Rain
water

quality
(ds/m)

Utilization

1 Sundhi Bheel/ Chachro 200x200x20 1:2 3.25 0.286 Drinking
purpose

2 Chaper Din shah/  Chachro 200x200x20 1:2 3.25 0.294 do
3 Dency/ Nagar Parkar 200x200x15 1:2 2.00 0.319 do
4 Bhughar/ Mithi 200x200x20 1:2 3.25 0.161 do
5 Khario Junejo/ Mithi 175x175x20 1:2 3.30 0.153 do
6 Haido/ Mithi 175x175x20 1:2 3.30 0.334 do
7 Dhani/ Mithi 200x200x20 1:2 3.25 0.20 do

Dug Wells (Shallow Wells)
Eight dug wells (shallow wells) constructed in Thar Desert on community lands/nearby
villages, have been recharged after rains and their water being utilized by farmers to irrigate
their crops as well for drinking purpose. Required quantity of water for domestic purpose
was available in the wells. The details of wells are given in Table 5.3.2.

Table 5.3.2: Location, type, diameter, depth, water quantity, quality and utilization of wells

Sr.
#

Site/Tehsil Type Dia
(ft)

Depth
(ft)

Water stored
(gallons per

day)

Water
quality
(ds/m)

Utilization

1 Pooran Wah
Taluka Nagar Parkar

Brick
Masonry

8 35 500 1.894 Drinking
purpose

2 Doonjh Junejo
Taluka Mithi

Brick
Masonry

4 100 480 1.045 “

3 Jaga Veri
Taluka Mithi

Cement
Concrete

4 100 480 2.180 “

4 Subhri Village
Taluka Diplo

Cement
Concrete

8 70 600 1.078 “

5 Juware-Jo-Wandio
Taluka Nagar Parkar

Cement
Concrete

8 45 500 1.840 “

6 Village Mir Muhammad
Taluka Deeplo

Cement
Concrete

8 80 550 2.340 “

7 Village Barmilio
Taluka Mithi

Cement
Concrete

4 100 400 7.660 “

8 Village Dato Khokhar
Taluka Nagar Parkar

Cement
Concrete

8 80 600 2.320 “

Check Structure / Retention Dam
A retention dam constructed at Karoonjhar Hills near Nagar Parkar was filled during rain and
its water being used by the farmers and villagers for domestic/drinking purposes.
Meanwhile, the water level of local wells in the vicinity has also been increased.
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5.3.4 Benefit to Public/Economic Impact
 On the basis of developed research plan, appropriate activities including rainwater

harvesting (catchment based, retention dams, ponds/tarais), groundwater
management (dug wells/tube wells under different aquifer conditions), saline water
utilization, desertification control techniques and measures will be developed and
studied at farmers/community lands.

 The efficient techniques disseminated to the users/farmers, will lead to agricultural
and socio-economic development of the area.
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Desertification control activities (rainwater  harvesting, excavation of dugwells) in
the project area and cultivation of trees and vegetables on drip as well as pitcher

irrigation at the R&D Farm, Mithi
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5.4 Provision of Safe Drinking Water – Khushal Pakistan
Programme

5.4.1 Background
About 60% population in Pakistan does not have access to safe drinking water. The original
quality of water sources has been altered by the impacts of various human, industrial and
agricultural activities. The contaminants such as micro-organisms, chemicals, toxic
substances and industrial wastes have made water unfit for drinking. Those contaminants
cause acute or chronic diseases of circulatory, excretory and digestive systems, as well as
cancers and certain nervous system disorders. The most common water borne diseases
include; typhoid, dysentery, gastroenteritis, polio, hepatitis and cryptosporidiosis, while a
many are either un diagnosable or are very costly to diagnose like; disorders caused by the
presence of lead, mercury, nickel in drinking water etc. In order to take measures towards
improving the health of people by provision of safe drinking water, the quantitative analysis
of all water supply sources of the country is very important. On realization of the importance
of safe drinking water, the Government of Pakistan launched a project “Provision of Safe
Drinking Water” in January, 2006, with the aim to ensure the provision of safe drinking water
to the urban and rural communities of the country while monitoring the water quality,
identifying the problems related to water supply schemes and their sources. This was to be
achieved through the initiatives including; comprehensive technical assessment surveys of
water supply schemes, installation of demonstration filtration plants, training of the technical
staff of water supply agencies in operation, maintenance and monitoring of water supply
schemes, and creating an awareness about the importance of safe drinking water in the
staff associated with water supply systems and among the general masses of the country.
The project aims to set up essential infrastructure, to build capacity of the staff and to
identify problems of existing water supply schemes. It also aims to work as a vehicle to
promote a working relationship between federal and provincial governments and provide
backup support for provision of safe drinking water.

5.4.2 Specific Objectives
 Establishment of water quality monitoring laboratories (18);
 Installation of demonstration water filtration plants (24);
 Assessment survey of all existing water supply schemes (four provinces);
 Capacity building of staff of water supply agencies; and
 Monitoring and surveillance of water supply schemes.

5.4.3 Achievements

5.4.3.1 Establishment of Water Quality Laboratories
Under the project, 18 Water Quality Laboratories have to be established in 18 large cities of
the country.

The progress on construction of buildings for water quality laboratories is given below:

 Completed 15 water quality laboratories at Karachi, Hyderabad, Nawabshah, Sukkur,
Multan, DG Khan, Sahiwal, Abbottabad, D.I.Khan, Sargodha, Sialkot, Mianwali,
Loralai, Muzafferabad and Gujranwala.

 Two in progress (Faisalabad (80%); and Gilgit %)
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 Could not be started yet at Khuzdar due to law and order situation.

5.4.3.2 Strengthening of Existing Laboratories
The up-gradation of 6 existing Water Quality Laboratories at Islamabad, Lahore, Bhawalpur,
Tandojam, Peshawar and Quetta has been completed. Each water quality laboratory has
been up-graded with state of the art water quality testing facilities. The National Water
Quality Laboratory (NWQL) at Islamabad is ISO -17025 accredited laboratory providing
services in water quality monitoring.

5.4.3.3 Installation of Demonstration Water Filtration Plants
So far, 5 filtration plants have been installed at Bahawalpur, Lahore, Peshawar, Tandojam
and Islamabad. The filtration plants have the capacity to treat 2500 liters/hour of water, to
serve a population of 10,000.

5.4.3.4 Technical Assessment Survey of Existing Water Supply Schemes
The overall objective of the “Technical Assessment Survey of Water Supply Schemes” was
to identify the problems and constraints hindering the supply of safe drinking water to the
communities, by the water supply schemes. This involved the identification of the
institutional, operational, technological and financial problems of the functional schemes and
exploration of the reasons. In addition, the Technical Assessment Survey also investigated
and found out reasons regarding non-functional status of the water supply schemes. The
initial assessment report is given below.

Table 5.4.1: Assessment survey of water supply schemes

Province Districts
Surveyed

Water Supply
Schemes

reported by
Provinces

Surveyed Water Supply Schemes
Functional

Total Urban Rural

Punjab 33 4100 3883 746 3137 2725

Sindh 22 1300 1247 123 1124 529

KP 16 3000 2203 474 1729 1710

Balochistan 14 1600 1034 480 554 968

GB/AJK 11 2000 1794 18 1776 1379

Total 96 12000 10161 1841 8320 7310

5.4.3.5 Capacity Building of Water Supply Agencies
The Capacity Building Programme targeted at training of staff of the water supply agencies
like WASA, PHED and local government departments of the country on various aspects of
system management, quality control, water quality analysis, database management etc. at
three management levels, comprising: (i) technician (ii) junior and middle management (iii)
senior management. So far, 2688 professionals associated with water supply agencies of
Punjab, Sind, KP, AJK and Gilgit Baltistan have been trained, during courses conducted at
Islamabad and Karachi.
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Table 5.4.2: Capacity building of water supply agencies’ staff

Categories
Target/Planned Achievements

Courses Persons Courses Persons
Technicians 96 2874 71 2394
Mid-level Managers 57 1421 11 255
Senior Managers 52 523 2 39

Total 205 4818 84 2688

5.4.3.6 Mass Awareness
The implementation of mass awareness programme involved a coordinated joint effort by all
participating departments, agencies, organizations and the civil society. The project has
created awareness among different users of water, mainly domestic and industrial users on
conservation of water quality, sources of water pollution, water treatment and
decontamination. Under this component of the project, results of technical assessment
survey of water supply schemes were being disseminated/ shared through reports,
brouchures/ fact sheets (national/ local languages), website, print media and seminars etc.

5.4.4 Benefit to Public/Economic Impact
 Awareness will be created among the public on water quality issues.

 Water quality testing services would be available in 24 districts, for an estimated
population of 60 million.

 Installation of pilot scale demonstration water conditioning and filtration plants will
serve as models for larger scale adoption by the government.

 Improvement of 12000 water supply schemes will be carried out.

 The capacity of 5000 professionals of water supply agencies will be enhanced.

Capacity building courses organized for technicians and middle managers and
Water Quality Laboratory established at Sialkot during 2013-14
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5.5 Water Quality Monitoring in Rural Areas of Pakistan and
Installation of Low Cost Water Conditioning and Filtration
Units (Phase-II)

5.5.1 Background
The proposed project aimed to identify and quantify the levels of various contaminants in
water sources of rural areas. The scope of the project included water quality assessment in
20% villages of 4 districts i.e. Nawab Shah, Badin, Vehari and Khanewal, establishment of
Water Quality Laboratory at Badin and installation of 24 water filtration plants at problematic
locations. Badin is located at tail end of Lower Indus Basin having an area of 6726 sq. km
with population of 1.14 million (Population Census, 1998). The main source of drinking water
supply is surface water in Badin which has high level of turbidity and is contaminated with
Coliform and E.Coli. Therefore, quality of drinking water is a critical issue and demands
water quality laboratory for the monitoring of drinking as well as irrigation water, to uplift the
living standards of the area.

5.5.2 Specific Objectives
 To investigate water quality in the rural areas (4 Districts) and to suggest remedial

measures for the improvement;
 To establish water quality laboratory at Badin; and
 To install model water conditioning and filtration units for the provision of safe

drinking water at problematic locations.

5.5.3 Implementation Methodology

5.5.3.1 Establishment of Project Setup
Implementation and coordination of proposed project has to be managed by PCRWR
Headquarter through the National Water Quality Laboratory, Islamabad. Whereas, PCRWR
Regional Centers; Lahore, Bahawalpur and Tandojam were responsible for the
implementation in the assigned districts.

5.5.3.2 Formulation of Sampling and Monitoring Design
 For the monitoring of rural areas 04 districts (i.e. NawabShah, Badin, Vehari and

Khanewal) have been selected from Sindh and Punjab Provinces.
 Samples have been collected from 20% villages of each district.
 All rural union councils of each district have been included in the monitoring

programme.
 20% of villages have been selected from each union council on population basis (by

considering Population Census Report 1998)
 Five samples have been collected from each village.
 Public places like schools, hospitals have preferably been selected during sampling.

5.5.3.3 Installation of Model Water Conditioning and Filtration Units for the
Provision of Safe Drinking Water

24 model water conditioning and filtration units have to be installed in the problematic areas
for the provision of safe drinking water.
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5.5.3.4 Establishment of Water Quality Laboratory in Badin
The main source of drinking water supply in Badin is surface water which has high level of
turbidity and bacteriological contamination. Therefore, water quality of drinking water is a
critical issue and demands water quality laboratory for the monitoring of drinking as well as
irrigation water, to uplift the living standards of the area.

5.5.4 Activities and Achievements

5.5.4.1 Water Quality Status
Water quality monitoring of four districts i.e. Khanewal; Vehari, Badin and Nawabshah has
been completed. Project report has been published.

Table 5.5.1: Overall water quality situation in the selected disrtricts of Sind and Punjab

Sr.
# Districts No. of

tehsils

No. of
union

councils
selected

No. of
villages
selected

No. of
samples
collected

No. of water samples
Safe Unsafe

No. %
age No. %

age
1 Sindh 9 80 275 1364 430 32 934 68

2 Punjab 7 211 299 1495 461 31 1034 69

Total 16 291 574 2859 891 31 1968 69

Table 5.5.2: District wise water quality status in rural areas of Punjab province

Sr.
# Districts No. of

tehsils

No. of
union

councils
selected

No. of
villages
selected

No. of
samples
collected

No. of water samples
Safe Unsafe

No. %
age No. %

age
1 Vehari 3 98 155 775 363 47 412 53

2 Khanewal 4 113 144 720 98 14 622 86

Total 7 211 299 1495 461 31 1034 69

Table 5.5.3: District wise water quality status in rural areas of Sindh province

Sr.
# Districts No. of

tehsils

No. of
union

councils
selected

No. of
villages
selected

No. of
samples
collected

No. of water samples
Safe Unsafe

No. %
age No. %

age
1 Badin 5 46 175 864 232 27 632 73

2
Shaheed
Benazirabad
/Nawabshah

4 34 100 500 198 40 302 60

Total 9 80 275 1364 430 32 934 68
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5.5.4.2 Installation of Model Water Conditioning and Filtration Units for the
Provision of Safe Drinking Water

24 water conditioning and filtration plants have been installed at Punjab (Islamabad,
Faisalabad, Mianwali, Multan, Narowal, Rahim Yar Khan, Vehari), Sindh (Badin, Jacobabad,
Khairpur (Faizgunj & Kot Diji),  Mitiari, Umerkot, KP (D.I.Khan, Kark, Lucki Murrawat,
Mansehra, Mardan), Balochistan (Nasirabad, Pishin, Quetta, Zhob), AJK (Muzaffarabad)
and Northern Areas (Gilgit).

5.5.4.3 Establishment of Water Quality Laboratory in Badin
Laboratory is fully functional in its newly constructed building.

5.5.5 Benefit to the Public/Economic Impact
 The project will be helpful and effective to identify and quantify the levels of various

contaminants in the water sources of rural areas of above mentioned four districts.

 The main source of drinking water supply in Badin is surface water which has high
level of turbidity and bacteriological contamination. Therefore, water quality of
drinking water is a critical issue and demands water quality laboratory for the
monitoring of drinking as well as irrigation water, to uplift the living standards of the
area.

 Reduction in expenditures incurred directly or indirectly on water related diseases, as
80% of water born diseases are responsible for 1/3rd deaths in developing countries.

 The productive time i.e. 1/10th of each person can be saved, which is presently
being sacrificed due to water-related diseases.
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The water quality monitoring has been completed in Vehari, Khanewal, Nawabshah
and Badin, a Water Quality Laboratory has been established

in Badin and 24 model water conditioning and filtration plants installed
in the rural areas for provision of safe drinking water to the public
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5.6 National Capacity Building Institute for Water Quality
Management

5.6.1 Background

PCRWR has been conducting a ‘Capacity Building Programme’ for the water supply
agencies of Pakistan since 2007.  The target audience of this programme was technical staff
of Local Government, Water and Sanitation Agencies and Public Health Engineering
Departments. Three kinds of courses were designed, for technician/ diploma holder sub
engineers, for middle managers including SDO’s and senior managers including head of
organizations. The major objectives of this Capacity Building Programme were: to enhance
the capacity of professionals working in water supply agencies for effective implementation
of water quality monitoring and treatment programme; to build the capacity of technicians
and operators involved in monitoring and operation of water supply schemes; to provide the
basic concept of set up and operation of water quality laboratory and; to improve the skills
especially for disinfection techniques to safeguard public health from water borne diseases.
So far, PCRWR has trained about 2700 professionals working in water supply agencies by
conducting training courses at PCRWR Headquarter’ Islamabad and PCRWR Regional
Water Quality Laboratory Karachi. As present situation of drinking water quality is alarming.
Regular training of water supplying authorities’ staff at all levels and regular testing of
drinking water quality are the basic measures to ensure the provision of a safe water supply.
In addition to this, there is dire need to initiate diploma courses in water quality
management. This entails a need of capacity building institute, well equipped with
necessary tools and training facilities. Therefore, a proposal “Establishment of National
Capacity Building Institute for Water Quality Management” was prepared by the Council and
submitted to the Korean Embassy in June 2010, under the financial assistance of the
Korean International Cooperation Agency (KOICA) through Ministry of Science and
Technology (MoST) and Economic Affairs Division (EAD). The proposal was approved by
CDWP in 2013.

5.6.2 Specific Objectives
 To establish a permanent national level setup for enhancement of the capacities of

management of Pakistani water supply agencies for effective implementation of
water quality monitoring and treatment programmes;

 To train in-service water supply professionals (managers, engineers, scientists, field
staff in water quality management) and fresh students to develop skills in planning
and optimum utilization of available water supply infrastructure; and

 To produce certificate/diploma holder professionals for water quality management
with target of provision of safe drinking water.

5.6.3 Achievements

5.6.3.1 Training of PCRWR’s Professionals
A 15-member delegation of professionals of PCRWR visited Korea as a part of ‘Training of
Master Trainers’ under a Korea International Cooperation Agency (KOICA) funded project
“Establishment of National Capacity Building Institute (NCBI) for Water Quality
Management”. The training programme was organized at K-WATER Academy, Daejeon,
Korea, which is one of the renowned and top ranked institutes of the world. The basic
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purpose of the training was to provide participants with knowledge and skills necessary for
the operation of the capacity building Institute. Training programme comprised class room
lectures, demonstrations in the field and practice sessions. Training was also imparted on
the development of curriculum, training programmes and managerial and operational skills
to run the Institute. During the training programme, the participants visited state of the art
water treatment facilities available in Korea. The training was arranged at two separate
levels, i.e. managerial and working. The managerial level training was held from May 10-24,
2014 wherein, senior professionals from Headquarter Islamabad, Regional Office Lahore
participated. The working level training was organised from May 10 to June 05, 2014, the
participants of this training were from PCRWR Headquarter Islamabad; Regional Office
Lahore and from Water Quality Laboratories Karachi, Sargodha and Badin.

5.6.3.2 Equipment and Items
List of all equipment for NCBI laboratories, items/accessories for auditorium, lecture and
computer rooms, hostel, kitchen, cafeteria etc and furniture has been finalized with KOICA.
Now, KOICA is making arrangements to deliver all requisite items necessary for the institute.

Visits of Korean Delegations

 A 4-member delegation of KOICA, headed by Mr. Sung Choonki, D.G. visited PCRWR
on June 9, 2014 to discuss the issue of litigation, hindering the execution of NCBI
project. Dr. Muhammad Ashraf, Chairman, Engr. Muhammad Azam, Director General,
Dr. Manzoor Ahmad Malik, Director and Engr. Faizan-ul-Hasan, Deputy Director attended
the meeting.

 A Korean delegation headed by Mr. Kim, Joo Hoon, Head of Educational Programme,
KOICA, Pakistan, visited PCRWR Headquarter on March 24, 2014 and held a meeting
with Mr. M. Tarik Saeed Hijazi, Ex.Chairman and senior officers of PCRWR. In the
meeting modalities, involved in overseas training component of Pakistani professionals
and equipment, to be provided under KOICA funded project (NCBI) were discussed.

 A 5-member delegation of KOICA and PMC visited PCRWR on August 13, 2013 to
discuss overseas training schedule under on-going KOICA funded project (NCBI). Ch.
Muhammad Akram (DG) chaired the meeting.

5.6.4 Benefit to Public/Economic Impact, if any
 The institute would play a key role in making improvement in water supply sector of

the country and would ultimately save a lot of money being spent on medication of
patients suffering from water related diseases.

 It would generate trained manpower (men and women) in the field of water quality
management that will serve the nation for provision of safe drinking water and will
also create awareness among masses.

 The Institute will generate funds through collection of fees and consultancy services
in the area of water quality management.
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A 15-member delegation of professionals of PCRWR visited Korea as a part of
‘Training of Master Trainers’ Under KOICA Project (NCBI) the training programme

was organized at K-WATER Academy, Daejeon, Korea
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6.1 PCRWR HEADQUARTER, ISLAMABAD

6.1.1 Introduction
The Water Management, Desertification Control and Water Quality Sections of the Centre
are responsible for conducting, coordinating, monitoring and reporting the research and
development activities, in their respective disciplines, being executed at Islamabad and
Regional Centres (Lahore, Bhawalpur, Tandojam, Quetta, and Peshawer). The objectives of
establishing research and development activities at PCRWR Headquarter Islamabad are
given below.

6.1.2 Objectives
 To undertake, collaborate and coordinate site-specific research in all fields of water

resources.
 To develop a system for the collection and dissemination of hydrological data, for

designing and planning water development schemes.
 To study problems concerning channelization and distribution of water resources in the

country.
 To identify suitable engineering approaches with regard to water diversion and

distribution for the minor irrigation projects.
 To develop water resources utilization strategies by adopting advance irrigation

techniques.
 To design a stable base for irrigated agriculture in areas affected by hill torrents, erratic

flash floods and hostile climatic conditions.
 To study the rural water supply problems including water quality and water quantity.
 To estimate hydrological parameters of closed basins, for prediction of runoff and

rainwater harvesting potential.
 To study and identify development of mini hydel-power systems.
 To develop material and equipment for adoption of advanced irrigation and drainage

techniques etc.

6.1.3 Facilities

6.1.3.1 National Water Quality Laboratory (NWQL)
The NWQL is a premier laboratory of water quality in Pakistan. In a short span of time, it has
established itself as a centre of excellence in water quality management, by upgrading its
infrastructure and improving the expertise of its professionals. It has the capacity to analyze
more than 114 water quality parameters (drinking, irrigation and wastewater) and is fully
capable to support industry, research institutes and universities in this area. The NWQL has
three main sections: Microbiological Analysis Section; Chemical Analysis Section; and
Wastewater Analysis Section. The National Water Quality Laboratory has the capability to
analyze the following physical, chemical, microbiological parameters and trace elements.

Physical/Aesthetic Parameters: Colour, Odour, pH, Total Suspended Solids (TSS),
Turbidity and Taste.
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Chemical Parameters: Alkalinity, Ammonia, Bicarbonate, Calcium, Carbon, Carbonate,
Chloride, Conductivity/Total Dissolved Salts (TDS), Fluoride, Free Chlorine, Magnesium,
Nitrate, Nitrite, Nitrogen, Phosphate, Phosphorus, Hardness, Sodium, Sulphate, Sulphur,
Potassium, Pesticides, Persistent Organic Pollutants, Oil and Grease, Silica, Total Organic
Carbon, Biological Oxygen Demand (BOD), Chemical Oxygen Demand (COD), Dissolved
Oxygen (DO), Free CO2 and Chlorine.

Trace Elements: Aluminum, Antimony, Arsenic, Barium, Beryllium, Bismuth, Boron,
Bromine, Cadmium, Cerium, Chromium, Cobalt, Copper, Dysprosium, Erbium, Europium,
Gadolinium, Gallium, Germanium, Gold, Hafnium, Holmium, Indium, Iodide, Iridium, Iron,
Lanthanum, Lead, Lithium, Lutetium, Manganese, Mercury, Molybdenum, Neodymium,
Nickel, Niobium, Osmium, Palladium, Platinum, Praseodymium, Rhodium, Rubidium,
Ruthenium, Samarium, Scandium, Selenium, Silicon, Silver, Strontium, Tantalum, Tellurium,
Terbium, Thallium, Thorium, Thulium, Tin, Titanium, Tungsten, Uranium, Vanadium,
Ytterbium, Yttrium, Zinc and Zirconium.

Microbiological Parameters: Total Coliforms, Fecal Coliforms, E. Coli, Total Plate Count,
Yeasts and Moulds, Salmonella and Algae.

After the ISO-17025 accreditation of National Water Quality Laboratory, Islamabad, the first
surveillance audit was conducted in January, 2008. The Laboratory has achieved
continuation of accreditation for 26 water quality parameters, after the successful
surveillance audit of the Laboratory Quality System. After which a full assessment of NWQL
simultaneously by Norwegian Akkrediterign (NA) and Pakistan National Accreditation
Council (PNAC) on September 8-9, 2010 and another full assessment by Pakistan National
Accreditation Council (PNAC) on February 19-20, 2013 have been conducted.

6.1.3.2 Geographic Information System (GIS) and Hydrological Modeling
Centre (HMC)

The Council has successfully established Geographic Information System (GIS) Hydrologic
Modeling Centre (HMC) at PCRWR Headquarter, Islamabad. The research facilities are
briefly described below

Geographical Information System (GIS) and Remote Sensing (RS) Centre
GIS is a state of the art system of hardware, software and procedures to facilitate the
management, manipulation, analysis, modeling, representation and display of spatial data to
solve complex problems regarding planning and management of resources whereby
remotely sensed data is mostly used in addition to manual data. The GIS and RS Centre
now been completely established at the PCRWR Headquarter with state-of-the-art
equipment, professionals and inter-alia latest GIS/RS softwares that are being used to
manage visualize and analyze the homogeneous/heterogeneous spatial datasets and
subsequently results/recommendations are disseminated to the concerned authorities.

Hydrological Modeling Centre (HMC)
The Hydrological Modeling Centre is fully equipped with latest modeling tools and softwares.
Hydrological modeling is the assessment, monitoring, prediction and analysis of surface and
groundwater resources. The interdisciplinary nature of water resource problems require the
integration of technical, economic, environmental, social, and legal aspects, into a coherent
analytical framework. With increasing competition for water across sectors and regions, the
river basin has been recognized as the appropriate unit of analysis, for addressing the
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challenges of water resources management. Modeling at this scale can provide essential
information for policymakers to help decision making. These facilities help in conducting
research activities in areas of waterlogging, salinization, groundwater mining, water pollution
and flood forecasting. The regional issues in addition to those at national scale can also be
simulated by utilizing fine resolution data.

6.1.3.3 Groundwater Management and Investigation Cell
The state of art equipment is available with the PCRWR Headquarter, Islamabad for
quantitative and qualitative evaluation of the sub-surface water. The Council has conducted
a number of exploratory surveys to delineate underground lithology of the aquifer as well as
its quality and extent. It also offers its services for private sector on subsidized rates. The
Council has indigenously developed low-cost water level indicators and hydro-salinity
samplers for the measurement of water-table depth and groundwater quality. The
instruments are being extensively used in the field to develop maps for depth to water-table,
as well as for physical ground truthing of the resistivity survey and spatial distribution of
hydro-salinity.

6.1.3.4 Mapping and Design of Soil and Water Conservation Practices
The Water Management Section of the Council is equipped with state of the art surveying
equipment such as differential GPS, Total Station, Map Digitizers etc; processing softwares
like ArcGIS, Surfer, Coordinate Translators, Erdas Imagine; jumbo size peripheral devices
such as plotters and scanners, under the use of highly skilled professionals. The Council
has conducted a number of surveys in remote and rugged areas to develop comprehensive
2-D and 3-D topographic maps in order to plan and design various soil and water
conservation and management practices like, rainwater harvesting, surface and lift irrigation
systems, mini and small dams, storm water drainage channels, artificial groundwater
recharge structures, farm layout improvements, precision land leveling, high efficiency
irrigation systems, construction of retaining walls and check structures etc. The Council also
offers those services and consultancies on subsidized rates, to public and private sector
organizations and farmers.

6.1.3.5 Technical Reports
The Council is mandated to conduct research on all aspects of water resources in
collaboration with national and international research organizations. It has necessary
physical and intellectual capital to develop technical proposals on various water projects
required, as per national policies in agreement with the international norms and standards. It
is already implementing a number of assignments in collaboration with UNICEF, WHO,
UNESCO, UNIDO etc. and issues its research findings in terms of technical reports from
time to time.

6.1.3.6 Library, Documentation and Information Centre (LDIC)
Major functions of this Section are to collect process and disseminate national information
related to water resources through library, databank, and regular/occasional publications of
the PCRWR and other organizations. There are three sub-sections of LDIC, which provide
the following facilitates in order to support the research and development activities.

Library: A collection of more than twelve thousand books, journals proceedings and
technical/research reports on water resources and related fields. The main function of the
library is to provide standard library services to engineers, scientists, researchers and policy
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makers, working in the field of water resources. An access to ‘Digital Library’ through HEC
for a number of multi disciplinary databases ia also available for the scientists/researchers of
the PCRWR and other organizations, as well as students from different colleges and
universities.

Databank: There are more than 15000 bibliographic records available in the computerized
databank pertaining to the library collection of PCRWR and its outfits, as well as WAPDA
Directorates, Centre of Excellence in Water Resources Engineering Lahore, Irrigation
Research Institute Lahore, Universities of Agriculture Faisalabad and Peshawar etc.

Publication Section: Information is disseminated through regular and occasional
publications of the PCRWR such as newsletter, research/technical reports, books, manuals,
annual reports and proceedings of the seminars/ workshops etc.

6.1.4 Consultancies and Services

6.1.4.1 Groundwater Investigation and Management Service
Technical assistance regarding groundwater investigation and management is provided to
public, private and industrial sectors in groundwater and geotechnical disciplines, on very
competitive rates.

6.1.4.2 Soil and Water Conservation and Development Advisory Service
The Council offers consultancies and services for soil and water conservation and
development on subsidized rates, along with survey, design and construction.

6.1.4.3 Water Quality Testing and Advisory Service
PCRWR has the honour to offer water quality testing and advisory services as a continuous
activity for the detection and source localization of pollution and quantification of pollutants
by using international standard methods for evaluation and assessment of:

 Drinking water (potable, bottled and mineral water);
 Irrigation water;
 Industrial effluents,
 Aquatic life and eco-system (fisheries etc.);
 Filtration systems;
 Recreational pollutants; and
 Environmental impacts.

The consultancies and advisory services provided during the period under report are
described in the section ‘3-Commercialization and Innovation’.
1 6.1.5 Research and Development Activities

6.1.5.1 On-going Projects (PSDP)
The following projects were under execution by PCRWR Headquarter, Islamabad with the
participation and collaboration of PCRWR Regional Centres/Offices and Regional/Sub-
RegionalWater Quality Laboratories during the period under report.
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i. Provision of Safe Drinking Water-Khushal Pakistan Programme.
ii. Water Quality Monitoring in Rural Areas of Pakistan and Installation of Low Cost

Water Conditioning and Filtration Units -Phase-II.
iii. Establishment of National Capacity Building Institute (NCBI) for Water Quality

Management.

6.1.5.2 On-going Research Studies (Non-Development)

6.1.5.2.1 Major Activities at the R&D Farm, Darkali Kalan (2013-14)
The R&D Farm, Darkali Kalan was established in 2009. The Center has 22 acres eroded
land and currently 10 acres of land is available as cultivated area. The R&D activities are
being conducted since its establishment and continued during 2013-14.

A research study titled “Growing of Wheat and Maize Crops applying Water Conservation
Practices in Pothwar Region” started in 2012 and was continued during 2013-14. Apart from
the research activities of the study conducted at the Farm, several other water conservation
activities were focused: like development of micro-catchments for plants,; replacement of
drip irrigation system for citrus orchard; rooftop rainwater harvesting; and installation of
tensiometers. All those activities are discussed below:

6.1.5.2.2 Growing of Wheat and Maize Crops Applying Water Conservation Practices
in Pothwar Region (2012-2014)

There is a great potential of growing maize and wheat in the barani areas of Pakistan due to
its rich soils. However, there are several physical causes of low production and water
shortage is the major one. The irrigation supplies do not meet with the crop water needs due
to the unavailability of water or unawareness of farmers regarding crop water requirements
and management. Generally irrigation water supplies are 40% deficient and the less use of
fertilizer which contributes 30% in the production of crops. The most problematic factor
hindering crop productivity in Pakistan is limited amount of rainfall, which is not sufficient for
any crop of economic importance. Thus, without assured adequate irrigation supplies, vast
areas of Pakistan cannot support crops. There is great need of time to study and overcome
effects of limited irrigation with additional support of soil moisture conservation practices and
fertilizers. Almost 70% rainfall occurs in the monsoon season during summer and this
rainwater is difficult to store for the whole year for crop use. The water conservation and
proper agronomic practices on scientific lines can reduce loss of rainwater and soil
alongwith provision of edible cereals and livestock forages as well as improvement of
economic condition of the farmers of the area. This study was conducted to address this
issue with the following objectives

Objectives
(i) Growing wheat and maize with water conservation practices; and
(ii) Demonstration of water conservation measures to the local farmers for growing

wheat and maize crops under rainfed environment.

Methodology
During 2013-14, each of maize and wheat trial was conducted and followed. The trials were
conducted as per the following experimental design.
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Treatment Controlled
R0

Replications

R1 R2 R3

T1 Shallow Tillage +
No Fertilizer + No
Irrigation (T1R0)

Shallow Tillage +
No Fertilizer +
One Irrigation
(T1R1)

Shallow Tillage +
No Fertilizer +
Two Irrigations
(T1R2)

Shallow Tillage +
No Fertilizer + Four
Irrigations (T1R3)

T2 Shallow Tillage +
Fertilizer +
Organic Manure +
No Irrigation (T2R0)

Shallow Tillage +
Fertilizer +
Organic Manure
+ One Irrigation
(T2R1)

Shallow Tillage +
Fertilizer +
Organic Manure +
Two Irrigations
(T2R2)

Shallow Tillage +
Fertilizer + Organic
Manure + Four
Irrigations (T2R3)

T3 Deep Tillage  + No
Fertilizer + No
Organic Manure +
No Irrigation (T3R0)

Deep Tillage  +
No Fertilizer +
No Organic
Manure + One
Irrigation (T3R1)

Deep Tillage  +
No Fertilizer + No
Organic Manure +
Two Irrigations
(T3R2)

Deep Tillage  + No
Fertilizer + No
Organic Manure +
Four Irrigations
(T3R3)

T4 Deep Tillage  +
Fertilizer +
Organic Manure +
No Irrigation (T4R0)

Deep Tillage  +
Fertilizer +
Organic Manure
+ One Irrigation
(T4R1)

Deep Tillage  +
Fertilizer +
Organic Manure +
Two Irrigations
(T4R2)

Deep Tillage +
Fertilizer + Organic
Manure + Four
Irrigations (T4R3)

The data of each trial was collected directly from the field through out crop cycle. The
sowing of autumn maize crop was made on July 05, 2013 and was harvested on October
22, 2013 while the sowing of wheat was completed in the first week of November and the
harvesting of wheat trials was completed at the end of May. The rainfall fluctuations,
temperature variations and the average height and density during the crop cycles of the
autumn maize and wheat crops were recorded accordingly. The soil moisture data was
collected from the wheat trials with the help of tensiometers installed at the depth of 1.5 ft. In
case of maize crop, the data regarding the total no. of cobs, max. length of cob and the
production of grains after shelling per trial was recorded at the time of harvesting. Like this,
the wheat production data was recorded accordingly. On the basis of the data analysis of
the field trials for wheat and maize during the study period, following conclusions and
recommendations are developed.

Conclusions

Autumn Maize Crop: 2013

 The production rate of maize after shelling was in the range of 191-517 kg/acre
under various field trials.

 There was 1605 mm of rainfall during the crop cycle. Although the rainfall was
supplemented with irrigation of 100 mm in various trials, the crop survived well as the
available water was more than 4 times the actual crop water requirements i.e. 400
mm.

 The max. temperature during the crop cycle was 35 0C which was slightly more than
the permissible limit for maize crop which is 33 0C.
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Wheat Crop: 2013-14

 The production rate varied between 326-980 kg/acre under various field trials.

 If the rainfall occurs during the sensitive stages of the crop growth which are
flowering and grain filling stages then the yield of the crop may be significantly high
and may be comparable with the yield of barani areas.

 The water management of the wheat fields may be improved significantly by proper
leveling and applying water conservation practices before sowing of wheat crop. The
so far analysis of field trials of wheat shows that the impacts of the water scarcity
may be minimized by applying suitable fertilizers and farm yard manure etc.

Recommendations

Autumn Maize Crop: 2013

On the basis of the above conclusions, following are the recommendations regarding the
sowing of winter maize crop:

 The demonstration of such reasonable yield of maize crop elimimnated the concept
among the farmers community that the barani land and atmosphere is suitable for
growing Maize crop

 In Pothwar, the winter maize crop hardly bears the high temperature of summer so it
is strongly recommended to cultivate the maize in autumn to avoid the effects of high
temperature and ensure the availability of rainfall.

 In Pothwar, the spring maize should only be grown under the availability of sufficient
supplement irrigation, otherwise the most suitable season of sowing is the first week
of July.

Wheat 2013-14

On the basis of the above conclusions, following are the recommendations regarding the
sowing of wheat crop.

 In barani areas, during the crop cycle of wheat, the crop is entirely dependent on the
rainfall which is the limiting factor. However, the consolidation on remaining factors
like selection of disease free good quality recommended seed, precision land
leveling, suitable water conservation practices, applying of fertilizers regarding soil
characteristics may control the water deficiency to a greater extent.

 Under the barani conditions, if minor irrigation is required during the sensitive stage
of wheat crop cycle, then sprinkler irrigation may save the excessive use of water
with better output results.

Implementation of Water Conservation Techniques at R&D Farm

Micro Catchments for Citrus orchard

The micro-catchments were designed for citrus orchard and physically implemented on the
already available more than 300 plants. For constructing precise micro-catchments, the
labour of the farm prepared designed micro-catchment frames according to the plant
requirement and used in the field work.
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Replacement of Drip Irrigation System for Citrus Orchard

The original drip irrigation system for the citrus orchard was designed in 2009 and was
completed its field life in 2014. The system was replaced with new-one and was operated
during drought period to support citrus plants.

Rooftop Rainwater Harvesting

A roof top rainwater harvesting system was designed and implemented at the Farm. The
newly developed nursery for vegetable under the tunnel adjacent to the farm house is totally
dependent on this roof top rainwater harvesting system for irrigation.

Rooftop rainwater harvesting system installed at R&D Farm

Installation of Tensiometers
The tensiometers were installed at several depths to monitor the soil moisture level at
various depths. It directly and instantly indicated the moisture level in the soil and helped in
irrigation scheduling. The soil samples for moisture analysis and evaporation pan data was
being collected respectively.

6.1.6 Regular Research Activities

6.1.6.1 Quarterly Monitoring of Bottled/Mineral Water
PCRWR is conducting regular monitoring of mineral/bottled water samples on quarterly
basis. The objective of this quarterly monitoring is to identify the sub-standard
bottled/mineral water brands and to bring improvement in the quality of bottled/mineral water
being provided to general public. On the directions of Federal Cabinet, a standardized,
uniform and transparent methodology for sample collection, laboratory analysis, quality
control and data interpretation is followed for bottled/mineral water quality monitoring. During
the one year period i.e. July, 2013 to June, 2014, three hundred and fifty eight (358)
bottled/mineral water samples of commercially available brands have been collected from
major cities such as; Islamabad, Rawalpindi, Lahore, Faisalabad, Sialkot, Sahiwal,
Sargodha, D.G Khan, D.I Khan, Multan, Bahawalpur, Tandojam, Karachi, Quetta, Gilgit and
Peshawar. All the samples were analyzed at ISO-17025 accredited National Water Quality
Laboratory (NWQL) of PCRWR, Islamabad for physico-chemical and microbiological
parameters. Laboratory findings were compared with permissible limits of World Health
Organization (WHO), Pakistan Standards and Quality Control Authority (PSQCA) and
International Bottled Water Association (IBWA) to evaluate the bottled water quality for the
consumer’s protection. The findings of monitoring trials during July, 2013 to June, 2014
have revealed that out of 358 samples, 274 were found to be safe, whereas, 84 samples of
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various brands were declared to be unsafe due to chemical (Arsenic, Sodium, Potassium,
TDS and Fluoride) or microbiological (Total Coliforms, Faecal Coliforms & E-coli)
contamination. Microbiological contamination can cause cholera, diarrhea, dysentery,
hepatitis, typhoid etc. Whereas; excessive levels of arsenic than bottled water quality
permissible limits may cause skin diseases, cancer, diabetes, kidney diseases,
hypertension, heart diseases, birth defects, black foot disease etc. The findings of quarterly
monitoring of bottled water are disseminated through print and electronic media and official
website of PCRWR for the awareness of general public. The quarterly monitoring reports of
every quarter are sent to the Chief Secretaries of all the provinces as well as to PSQCA with
request to take appropriate legal action against the substandard brands.

The findings of last year are summarized in following table:

Table 6.1.1: Quarterly monitoring of bottled water brands 2013-14

Sr.
No.

Year Quarter No. of brands collected
Total Safe Unsafe

No. %age No. %age
1.

July2013-
June 2014

July-September 84 63 75 21 25
2. October-December 95 72 76 23 24
3. January-March 68 47 69 21 31
4. April-June 111 92 83 19 17

6.1.6.2 Inter Laboratory Competition
To evaluate the performance of all regional and sub-regional Water Quality Laboratories of
PCRWR, the “Audit Blind” samples are being sent to all labs from National Water Quality
Laboratory. Their performance is being evaluated regularly, for their continuous
improvement.
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6.1.7 Glimpses of the Activities

Design and preparation for micro-catchment

Micro-catchments for the citrus and fig plants

Collection of soil samples with Augar Measurement from evaporation pan
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6.2 PCRWR Regional Office, Lahore

6.2.1 Introduction
Regional Office, Lahore conducts site-specific research on problems of irrigated agriculture
in Northern Indus Plains to determine water requirements of major crops in the irrigated
areas and efficient use of land and water resources. It also provides consultancy services to
public/farming communities to develop and utilize groundwater, undertakes monitoring of
water quality of cities, rivers, and aquifers in and around Lahore. Studies on conjunctive use
of water and soil-water-plant relationship are also conducted. The objectives of establishing
the Regional Office and its facilities are giver below.

6.2.2 Objectives
 Determine water requirements of major crops in the irrigated areas.
 Carry out applied research on efficient use of land and water resources.
 Design and develop various soil moisture instruments for efficient use of water.
 Provide consultancy services to public/farming communities to develop and utilize

groundwater.
 Undertake monitoring of water quality in cities, rivers, and aquifers.
 Maintain liaison and working relationship with various departments, universities, etc. in

water sector.
 Document and disseminate research results to farming community/end users.

6.2.3 Facilities
1.1.1.1 6.2.3.1 Library

The latest national/international research material on soil, water and crop management is
available, with on-line searching facility. The up-gradation of the library is carried out on
regular basis. Scientists of the Regional Office, from other sister organizations and students
from various universities are the regular users.

6.2.3.2 Soil and Water Quality Laboratory of the Regional Office
The laboratory has state of the art facilities and well-qualified, trained staff to perform
numerous water quality tests. The laboratory has the capacity to carry out the following
water quality parameters.

Physical Parameters: Colour, Turbidity, Odour, Taste and pH.

Chemical Parameters: Alkalinity, Ammonia, Bicarbonate, Calcium, Carbonate, COD, DO,
BOD, Conductivity, Free Chlorine, Hardness, Nitrate, Nitrite, Phosphate, Potassium,
Sodium, Total Chlorine, Sulphate, TDS, Total Suspended Solids (TSS), Magnesium,
Chloride and Fluoride.

Trace Elements: Arsenic, Copper, Iron, Lead, Manganese and Zinc.

Microbiological Parameters: Coliform and E. coli.

Soil Parameters: ECe, pH, CO3, HCO3, Cl, SO4, Ca+Mg, Na, K, SAR, ESP, soil textural
analysis (sand, silt and clay percentages), moisture content analysis, gypsum requirement,
cations exchange capacity and saturation percentage.
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6.2.3.3 Sub-Regional Water Quality Laboratories
Water quality analysis facilities are available in well equipped and fully established Water
Quality Laboratories of Gujranwala, Sahiwal, Sialkot, Faisalabad, Mianwali and Sargodha,
working under the administrative control of Regional Office, Lahore.
1.1.1.2 6.2.3.4 Lysimeter Station

Lysimeter is an experimental set-up comprising of a big soil filled tank in which experiments
can be conducted, very precisely under well-controlled conditions on almost all aspects of
optimal utilization of surface and groundwater resources. It is also considered to be the
basic tool for the measurement of groundwater contribution, deep percolation losses,
evapotranspiration, solute transport and other related aspects of water management and
sustainability of agricultural lands. Eighteen lysimeters have been constructed for
undertaking research on various aspects of soil-water plant relationship. Soil management
studies have been conducted for the last 25 years at the Lysimeter Station of Regional
Office, Lahore.
1.1.1.3 6.2.3.5 Instrument Designing Cell

Use of appropriate soil moisture instruments to monitor soil water status in the root zone of
crops is vital for judicious and efficient utilization of available surface and groundwater
resources. In Pakistan, use of such instruments is not very common due to high prices of
imported instruments. In order to fill the gap, this Office has established a cell for local
designing and fabrication of soil moisture instruments. The work on improvement,
standardization and production of the following instruments has been completed:
Tensiometer, Gypsum Block, Salinity Sensor, Soil Water Extractor, Water Sampler, Bubler,
Sprinkler, and Water Level Indicator.
1.1.1.4 6.2.3.6 Field Research and Demonstration (R&D) Centre

A field research and demonstration centre has been established on 21 acres of land near
Makhdom Interchange, Sial Mor, Tehsil Kot Momin, District Sargodha. The land has been
laser leveled, source of irrigation is tubewell and soil texture is sandy loam. Research
studies on the evaluation of different water conservation and management practices on
different crops are being carried out.

6.2.3.7 Documentation and Dissemination of Research Findings
The research studies carried out at the Regional Office, PCRWR, Lahore has produced
valuable data/information on irrigation and soil management. Those research findings are
translated in to urdu for dissemination among the farming community in the form of
brochures/pamphlets, audio visuals etc. Different instruments fabricated at Regional Office
are demonstrated at the Lysimeter Station. Demonstration of different technologies like zero
tillage, bed and furrow, laser land leveling and sprinkler irrigation etc. is performed at the
R&D Centre and farmers’ fields by organising field days and expert field visits etc.
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6.2.4 Consultancies and Services
 Groundwater investigations/electrical resistivity surveys;

 Water conservation and management;

 Soil and water quality testing/advisory; and

 Instruments designing, fabrication and manufacturing on small scale.

The above noted services are available for private and public sector.

The Regional Office Lahore provided groundwater investigations, water quality monitoring,
testing and advisory services to a number of clients during the period under report and are
mentioned in the section ‘3-Commercialization and Innovation’.
2 6.2.5 Research and Development Activities

6.2.5.1 On-going Projects (PSDP)

The Regional Office Lahore carried out R&D activities under the supervision of PCRWR
Headquarter Islamabad for the following projects.

1. Provision of Safe Drinking Water-Khushal Pakistan Programme.

2. Water Quality Monitoring in Rural Areas of Pakistan and Installation of Low Cost
Water Conditioning and Filtration Units -Phase-II.

6.2.5.2 On Going Research Studies (Non Development Budget 2013-14)

6.2.5.2.1 Growing Rice Crop with Efficient Irrigation Methods (2013-14)

Objectives

 To evaluate water savings in different irrigation methods;

 To determine Water Use Efficiency (WUE) of each irrigation method; and

 To determine the benefit cost ratio of different irrigation practices.

Methodology
Sprinkler irrigation method is perceived as an efficient irrigation method. With the application
of irrigation water with sprinkler technique, the water use efficiency improves and also with
the use of this method, better application efficiency can be achieved. The study has been
started at Research and Demonstration Centre Sial More PCRWR since Kharif 2013. Trials
on rice and wheat crops are being conducted. Sprinkler irrigation method is being compared
with conventional (flood irrigation) method for rice and wheat crops.

Achievements
Three years (2013-16) study will be helpful to evaluate and suggest the merits and demerits
of sprinkler irrigation, which will directly contribute in the economic development of the
country leading to self-reliance in food and fiber.
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6.2.5.2.2 Impact of different Organic Manures on Soil Fertility and Crop Yield
(2013-14)

Objectives

 To determine impact of different organic materials on crop yield, soil fertility; and
 To evaluate the cost benefit ratio on application of organic fertilizer.

Methodology
Organic matter in soil serves several functions. From a practical agricultural standpoint, it is
important for two main reasons, first as a "revolving nutrient bank account"; and second, as
an agent to improve soil structure, maintains tilt and minimizes erosion. The soil texture of
Research and Demonstration Center Sial More PCRWR is loam to sandy loam having low
organic matter i.e. (0.4-0.7) % which should be at least 1%. Therefore addition of organic
matter is required to improve its fertility. In addition to this it will improve its physical
properties i.e. water holding capacity etc. Therefore this study is being carried out at
Research and Demonstration Center Sial More PCRWR in Kharif 2013 on rice crop and
Rabi 2013-14 on wheat crop in relation to evaluate the impact of different organic matters on
soil fertility. Three different organic matters are being used as follows;

 Farm yard manure
 Poultry manure
 Green manure

In order to evaluate impact of each type of organic matter pre sowing and post harvesting
soil fertility analysis is being made for each of crop season.

Achievements
The three years (2013-16) study will be helpful to evaluate and suggest judicious use of
different organic matters, to improve soil fertility and crop yields.

6.2.5.3 Regular Research Activities
6.2.5.3.1 Soil and Water Conservation Studies at R&D Centre
Conservation and efficient utilization of available water resources is a dire need of the pace
to meet water demand for various sectors in general and agriculture in particular. Effective
irrigation systems must ensure the adequate water for high crop yields and also to enhance
the water use efficiency (WUE). PCRWR is conducting different water conservation research
studies to evaluate and train the farmers. The trials on following studies were carried out
since 2013 at PCRWR R & D Center Sial Mor, Sargodha.

6.2.5.3.2 Demonstration of Bed & Furrow Techniques for Growing of Rice &
Wheat Crops for Efficient Use of Available Water

Based on the water use efficiency, the bed and furrow method is the most efficient surface
water application method. Rice crop (Super cornel basmati) was grown on 4.5 acres by
conventional and bed & furrow irrigation methods. Average yield of paddy obtained 39.17
and 36.40 monds per acre from bed & furrow and conventional irrigation methods
respectively. Moreover, 24 % water saving was observed in bed plantation. Similarly, 24%
water saving in wheat crop was also obvious.
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6.2.5.4 Groundwater Investigation Services
To ascertain the hydrological conditions in terms of ground water quality and the nature of
sub-surface materials to select the prospective site for the development of ground water
through the installation of tubewell; Electrical Resistivity Data is acquisitioned by using
ABEM Terrameter SAS 4000, and  interpretation is made by using software Interpex IX1D
and report writing.

Regional Office Lahore has conducted ERS survey in different cities of the country at 109
sites i.e. Shikarpur,  Kashmoor, Kandkot, D. G. Khan, Bahawalnagar, Bahawalpur, Kasoor,
Chakwal, Nankana Sahib.

6.2.5.5 Bottled/Mineral Water Quality Monitoring
Samples of bottled water of different brands available in the local market were collected on
quarterly basis for the quality control of commercially available bottled water. The activity
was performed by Water Quality Laboratories of Regional Office Lahore, Sahiwal, Sialkot,
Faisalabad, and Sargodha.

6.2.5.6 Inter Laboratory Competition
Audit blind samples provided by National Water Quality Laboratory Islamabad (NWQL) for
inter laboratory competition and quality control purposes were analyzed at the Water Quality
Laboratories of Regional Office Lahore, Gujranwala, Sahiwal, Sialkot, Faisalabad, Mianwali
and Sargodha and the results were conveyed to NWQL Islamabad.



80

3 6.2.6 Glimpses of the Activities

Rice grown on bed & furrow irrigation Wheat grown on bed & furrow irrigation

Rice grown on raingun irrigation system

Wheat sown with zero tillage machine Wheat sown by broadcasting



81

6.3 PCRWR REGIONAL OFFICE, BAHAWALPUR

6.3.1 Introduction
Regional Office, Bahawalpur is an outcome of Pakistan Desertification Monitoring Unit
(PADMU), a development project of PCRWR which was initiated during the year 1982, by
establishing its field office at Bahawalpur, to develop desertification control technology and
to combat desertification for sustainable production from the deserts. The field office of the
project has been developed into the Regional Office, to work with a larger mandate, for
water resources management and desertification control for all deserts of Pakistan. The
objectives of the Centre and available facilities are given below.

6.3.2 Objectives
 To conduct research on water resources management and development and

desertification control, for the development of desert areas, for sustainable
production and developing a stable pleasant environment.

 To generate sources of income for the up-gradation of socio-economic conditions of
the desert people, by developing native natural resources.

6.3.3 Facilities

6.3.3.1 Library
A library has been established where scientific books, reports, journals, bulletins,
newsletters, proceedings of conferences and seminars etc. are available, especially in the
field of desertification control and water resources development.

6.3.3.2 Soil and Water Quality Laboratory of the Centre
The Soil and Water Quality Laboratory is fully equipped with all necessary
instruments/equipment for soil and water analysis. The water is being analyzed for
agriculture as well for drinking purposes The laboratory offers following water quality
analysis facilities.

Physical Parameters: Odour, Colour, Taste, Turbidity, pH and Total Suspended Solids
(TSS).

Chemical Parameters: Total Dissolved Solids (TDS)/Conductivity, Alkalinity, Free Chlorine,
Total Chlorine, Chloride, Hardness, Bicarbonate, Calcium, Carbonate, Phosphorus,
Phosphate, Potassium, Ammonia, Magnesium, Sulphate, Nitrate, Nitrite, Sodium, COD and
DO, BOD.

Trace Elements: Arsenic, Copper, Chromium, Fluoride, Iron, Lead, Manganese and Zinc.

Microbiological Parameters: Coliform and E. coli.

The following parameters of the soil extract can be tested at the laboratory: ECe, pH, CO3,
HCO3, Cl, SO4, Ca+Mg, Na, K, SAR, ESP, soil textural analysis (sand, silt and clay
percentages), moisture content analysis, gypsum requirement, cations exchange capacity
and saturation percentage.
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6.3.3.3 Sub-regional Water Quality Laboratories
Water quality analysis facilities are available in well equipped and fully established Water
Quality Laboratories of Multan and D.I.Khan, working under the administerative control of
Regional Office Bhawalpur.
3.1.1.1 6.3.3.4 Field Research Station

A Field Research Station (FRS) has been established at Dingarh in the Cholistan Desert, to
conduct applied research on water resources and desertification control, in the desert
environment. The station is about 75 km from Bahawalpur city in the smaller Cholistan,
where research on desertification monitoring, its control and mitigation is being carried out.
The research activities include: rainwater harvesting; sand dune stabilization; wind erosion
control; afforestaton on dune land; saline agriculture (fodder, forage and oil seed crops);
silvipasture and orchard development (grafted zizyphus, date palm etc by conjunctive use of
rain and groundwater); range management by controlled grazing; saline fish farming; and
livestock farming of Cholistani breeds etc. More than 250 hectares of catchments area has
been developed, by removing obstacles and excavating small ditches, to increase the runoff
efficiency and harvesting maximum rainwater. Seven rainwater harvesting ponds have been
constructed. Those ponds can collect about 50,000 cubic meter of rain water annually, for
drinking of human and livestock of the desert area. One reverse osmosis plant has been
installed at Dingarh Field Research Station for desalination of saline water, with the capacity
of 4000 US gallons per day for drinking of human and livestock, during dry period.

6.3.3.5 Micro-Desertification Control Farms
The micro desertification control farms have been established at 7 sites in Dingarh,
Naraywala, Hyderwali, Malkana, Nidamwla, Marrot and Toba Mian Allah Yar. At each farm,
25 acres of land has been brought under desertification control activities such as  wind
erosion control through micro barrier checkerboards, plantation of trees (acacia, prosopis,
amliceps, parkinsonia, tamarix, ziziphus) and various shrubs for sand dune stabilization,
silvipasture and grassland development etc. The fixed sprinkler irrigation system has also
been installed in Hyderwali.

6.3.3.6 Consultancies and Services
The regional office, Bahawalpur provides the following services and consultancies on
subsidized rates:

i) Soil and water quality testing and advisory services; and

ii) Soil and water conservation through construction of rainwater harvesting ponds, and
installation of turbines, and reverse osmosis plants etc. in the Cholistan desert.

4 6.3.4 Research and Development Activities

6.3.4.1 On-going Projects (PSDP)

The Regional Office Bahawalpur carried out R&D activities under the supervision of PCRWR
Headquarter Islamabad for the following projects.

1. Provision of Safe Drinking Water-Khushal Pakistan Programme.
2. Water Quality Monitoring in Rural Areas of Pakistan and Installation of Low Cost

Water Conditioning and Filtration Units Phase-II.
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6.3.4.2 On Going Research Studies (Non Development)

6.3.4.2.1 Evaluation of Management Strategies for Rangeland Development and their
Sustainability in Cholistan Desert (2011-2014)

Objectives:

 Rehabilitation of exploited range land by using different quality water in high
efficiency irrigation system;

 Evaluation of water productivity (biomass per unit water); and

 Evaluation of economic analysis and cost benefit ratio.

Methodology

 To achieve the targeted objectives the following methodology was adopted:

 Local grass species like; gorkha, bukhra, gandil, lumb, gorkham, dhaman, phale and
panicum were selected to be grown at two locations i.e. Dingarh and Hyder Wali
Desert Research Stations Cholistan. Three treatments were designed as under:

T1 = No irrigation + no fencing (open range land grazing and using natural rain
for irrigation),

T2 = No irrigation + fencing (controlled range grazing & using natural rain as
irrigation source),

T3 = Irrigation with sprinkler system (rain gun) + fencing (controlled range
grazing with supplemental irrigation in addition to natural rain).

 The plots were demarcated in each site, area fenced and seedlings of grass species
cultivated. The supplemental irrigation in T3 was to be applied with rain gun using
saline ground water with salinity ranging from 4.10 to 4.25 TDS dS/m at Dingarh
Field Research Station and, fresh ground water with salinity from 0.55 to 0.58 TDS
dS/m at Hyderwali.

 The biomass of grown grasses was to be assessed, after each sprouting season for
all the three treatments. Particularly for T2 and T3 grasses, weights would be
assessed by cutting to achieve bio mass per unit applied rain water.

 The value of biomass grown for each treatment would be computed on the basis of
actual gain in terms of tons of biomass and expenses took place on; fencing,
irrigation and services etc. The economic analysis would thus be performed on the
basis of data collected against each treatment.

Achievements/Conclusions
The study was in progress. The controlled grazing in range lands could result in producing
relatively more biomass as compared to open range land grazing.

6.3.4.2.2 Management of Barren Land of Cholistan for Arid Horticulture (2011-2014)

Objectives:

 To introduce proper scientific land use for making desert land and saline ground
water resources productive for economical benefits;
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 Development of a model for establishing orchards of zizyphus in the desert for
multiplication on large scale after testing and evaluation, for increasing existing food
resources of the country; and

 Conversion of desert land and its harsh environment into friendly one, by utilizing its
own resources scientifically for the benefits of mankind.

Methodology

 A strip of desert land was selected in Cholistan and fenced with barbed wire in order
to control free movement of nomad animals. The field was divided in various plots
with measured dimensions. Also using field survey and leveling instruments, field
layouts were prepared. Water quality of turbine, installed, was analyzed to explore
fitness for irrigation and soil samples collected for salinity assessment. Plant species
for prevailing environment were selected to obtain sustainable growth.

 The environmental friendly plant trees like; desi beri, desi kikar, parkensonia and
frash etc. available locally, were planted in demarcated rows and layout on 27 acres
land area. Irrigation was applied adopting basin irrigation system and data on weekly
growth in terms of; height and girth of plants, shoots’ number, irrigation quantity etc.
were collected as per schedule. Aim to do all that was to demonstrate as a model to
other stake holders like; local Cholistani nomads, CDA, PARC and Forest
Departments, who could follow PCRWR guide lines for encouraging similar
investments, earn benefit and take part in enhancing country’s economy.

 The third objective of study would automatically be met when first two objectives are
successfully attained, as the designated desert land tract would be converted into a
botanical garden and make the desert environment pleasant, for living of nomads
and their animals.

Achievements
As a result of three years continuous effort, a botanical garden with desi and grafted ber
trees, kikar, parkensonia and frash is developed on 27 acres of barren desert land within
harsh desert environment around. The site is worth seeing and can be developed as a
resort in the desert.

6.3.4.2.3 Growing of Oil Seed Crop (mustard) as Rabi and Cluster Bean as Kharif
Crop for Utilization of Desert Barren Land (2012-2015)

Objectives:

 To observe the effect of saline water on the yield of mustard crop;
 To utilize barren desert land and convert into productive one; and
 To draw cost benefit ratio of mustard and cluster beans in desert environment.

Methodology:

In order to achieve the above noted objectives following methodology was adopted.
 The groundwater quality at source of both turbines was analyzed; prior to sowing,

between cropping season and near to seed formation stage.  Crop was grown, using
bed furrow field layout to achieve water savings. During crop growing in the field,
agronomic data on; plants/m2, avg. plant height/week, branches/plant, pods/plant
etc. was recorded for yield estimation. An area of 07 acres per station was brought
under experimentation.
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 Technical man power and machinery was utilized for survey, leveling, layout
preparation of barren desert land. Also scientific methods for irrigation, crop sowings
etc. were adopted, so that maximum yield could be obtained by adopting water
conservation practices.

 Economic data on the monetary values of input i.e., expenses taking place on
growing and harvesting the crops and similar values of yields obtained, would be
compared to draw benefit-cost ratio for growing crops as planned under study.

Achievements

 The water samples taken from turbine water of Dingarh Research Station indicated
values as Ec=6790 dS/m, SAR= 19.8 mg/L. The similar parameters of Hyderwali
turbine indicated values as Ec= 1285 dS/m, SAR= 19.3, RSC= 8.41.

 The study was in progress and relevant data on input and output per crop was being
collected, to draw economic/cost-benefit-ratio analysis etc.

6.3.5 Regular Research Activities

6.3.5.1 Desertification Control Activities at Field and Micro Field Research
Research Stations

Field Research Station Dingarh
All the cultural practices like hoeing, pruning of plants, cleaning of water channel and
application of irrigation to plants and grasses has been carried out during the period under
report for the cultivation of oil seed crop; about 2 acres of barren land was leveled and
brought under cultivation of mustard crop.

A meteorological observatory was established at the station in the year 1989 which is a
premier meteorological observatory in Cholistan Desert. The data on rainfall, maximum and
minimum temperatures, relative humidity, wind speed and direction and pan evaporation is
recorded regularly.

Field Station Naray wala
100 acres of barren land was fenced and 27 acres were cultivated with local zizyphus.
Grafting of the matured plants has been started, and about 200 plants have been grafted.
More over forest plants of different species i.e. tamarix, jand and desi kikar have been
planted as linear forestation, and gap filling has also been done in previous plantation. For
the cultivation of oil seed crops about 8 acres of barren land was leveled and brought under
cultivation of mustard crop.

Field Station Hyderwali
Rangeland Development: 60 acres of land is brought under the development of range land
on experimental basis by rain gun (sprinkler) irrigation system. Initial results showed that
with the single shower of 30 mm irrigation, carrying capacity of grass can be increased 20
times as compared to natural rangelands.
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6.3.5.2 Water Quality Monitoring of Ponds, Filtration Plants and Turbines
Installed by PCRWR

Water samples collected from filtration plants, turbines installed by PCRWR at Field
Research Stations and rainwater harvesting ponds in Cholistan were analyzed for required
parameters.

6.3.5.3 Bottled/Mineral Water Quality Monitoring
Samples of bottled water of different brands available in local markets of Bhawalpur, Multan
and D.I.Khan were collected on quarterly basis, for the quality control of commercially
available bottled water during the period under report.

6.3.5.4 Inter Laboratory Competition for Quality Control
Audit blind samples provided by PCRWR National Water Quality Laboratory Islamabad
(NWQL) for inter laboratory competition and quality control purposes were analyzed at
Water Quality Laboratory of the Centre as well as at district laboratories of Multan and
D.I.Khan, on regular basis.
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6.3.6 Glimpses of the Activities

A view of forestation at Field Research Station Dingarh (Cholistan Desert)

Mustard crop grown at Hyderwali Field Research Station (2013-14)

Grassland developed at Hyderwali Field Research Station (Cholistan Desert)
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6.4 DRAINAGE AND RECLAMATION INSTITUTE OF PAKISTAN
(DRIP), TANDOJAM

6.4.1 Introduction
Drainage and Reclamation Institute of Pakistan (DRIP) was established in 1975, under
PCRWR with the mandate to conduct research in drainage and reclamation of waterlogged
and salt affected soils, groundwater resources development and management, soil and
water management and other related aspects. DRC has successfully introduced tile
drainage technology amongst the progressive farmers, for reclamation of waterlogged and
salt affected soils with farmers’ participation in capital and responsibility, of the operation
and maintenance expenditures. Similarly, the farmers have benefited from skimming well
technology, by augmenting irrigation supplies, by pumping freshwater floating over native
saline groundwater. Monitoring and evaluation of installed drainage projects has generated
scientific data, for planning of future drainage projects. It has state of the art automated
lysimeter research station to conduct various water management studies. Documentation
and dissemination of research findings/results to the farming community/end users is also a
regular activity of the Centre.

4.1.1.1 6.4.2 Objectives

 Drainage of agricultural waterlogged lands.

 Salinity control and land reclamation.

 Crop water requirements, irrigation practices and water management.

 Irrigation and drainage modeling.

 Drinking water quality monitoring.

 Control on groundwater exploitation and deterioration.

 Introduction of efficient technologies for water resources development and management
in Southern Indus Plain.

 Water resources management in coastal areas, to monitor and check sea water
intrusion.

6.4.3 Facilities

6.4.3.1 Library
The Centre has a modest but a specialized library holding of about 4000 books, journals and
technical reports on agriculture, irrigation, drainage, land reclamation and related fields.
Domestic as well as foreign journals create an added interest. Bibliographies on land and
water development are also available. The services of this library are also available to out
door researchers and students.

6.4.3.2 Soil and Water Quality Laboratory of DRIP
The Soil and Water Quality Laboratory has been equipped with the latest
instruments/equipment and qualified trained staff to carry out analysis. The water quality
laboratory is equipped with water testing facility of the following important parameters:
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Physical Parameters: Colour, Odour, Taste, pH, Turbidity and Total Suspended Solids
(TSS).

Chemical Parameters: Alkalinity, Ammonia, Bicarbonate, Calcium,  Carbonate, COD, BOD,
Chloride, Total Dissolved Solids (TDS)/Conductivity, Nitrate, Nitrite, Phosphate, Free
Chlorine, Hardness, DO, Total Chlorine, Sulphate, Sodium, and Potassium.

Trace Elements: Arsenic, Copper, Fluoride, Iron, Lead, Manganese and Zinc.

Microbiological Parameters: Coliform and E.coli.

Soil Parameters: ECe, pH, CO3, HCO3, Cl, SO4, Ca+Mg, Na, K, SAR, ESP, soil textural
analysis (relative percentage of sand, silt and clay particles).

6.4.3.3 Sub-Regional Water Quality Laboratories
The Water Quality Laboratories of Karachi, Hyderabad, Badin and Shaheed Benazir Abad
are also equipped with the state of the art facilities and are providing service to the public
and private sectors, under the administerative control of DRIP.

6.4.3.4 Research and Experimental Farm
The DRIP has established a research farm on 25 acres of land which is located at Tando
Jam; about 18 kilometers in the east of Hyderabad. The DRIP research farm has mild
weather and low rainfall. The source of irrigation is skimming well and canal. A single bore
skimming well at DRC Campus has been installed. The tapped water is used for irrigation of
the experimental crops, as well as serves the drinking needs of the staff colony and office
block. Twenty three piezometers have been installed at different depths and locations to
monitor hydraulic gradient, radius of influence and the groundwater quality etc. The farm has
a piped irrigation network and lined watercourses. Irrigation techniques such as trickle and
sprinkler, bed and furrow, basin and flood are being evaluated on wheat, cotton, sugarcane,
mango, ber, lemon and guava.

6.4.3.5 Lysimeter Station
The DRIP Campus has a state of the art lysimeter research station which was made leakage
proof by bitumen coating. It consists of 12 conventional type lysimeters, each measuring 3
m x 3 m x 5 m. and provided with filter screens, non calcareous spawls and graded gravel
filter material, drainage outlet and water feeding arrangements. For the artificial
maintenance of different water table depths, Mariotte graduated bottles are used on all the
lysimeters. To ascertain the desired watertable depths, each lysimeter is provided with a
pressure meter and a manometer for counter check of watertable depths. The drainage
effluent is collected in containers for measurement.

6.4.3.6 Agro Meteorological Station
An agro-meteorological station was established in March 1986 at the Centre. Meteorological
parameters such as temperature, relative humidity, pan-evaporation, wind velocity, wind
direction, sunshine hours, precipitation, wet and dry bulb temperatures etc. are recorded
and compiled on regular basis. Potential or reference evapotranspiration (ETP) are
calculated on daily and hourly basis using Modified Penman equation.
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6.4.3.7 Documentation and Dissemination
The drainage and reclamation technologies developed by DRIP have proved highly useful,
to achieve a significant increase in the yield of crops and economic returns from the farms.
Documentation and dissemination of research findings/results, in the form of brochures,
booklets and documentaries to the farming community/end users, through farmer field days,
expert field visits, seminars, workshops etc. is a regular activity of DRIP.

6.4.4 Consultancies and Services
The following consultancies and services are provided to both the public and private sectors:

(i) Survey, design, installation and operation of tile drainage systems;

(ii) Survey, design and construction of rainwater harvesting systems; and

(iii) Water quality testing/advisory (drinking, irrigation and wastewater).

The consultancies and services provided during the period under report are mentioned in
the section‘3-Commercialisation and Innovation’.

5 6.4.5 Research and Development Activities

6.4.5.1 On-going Projects (PSDP)
The activities under the following project have been carried out by DRIP Tandojam during
the period under report

 Combating Drought and Desertification in the Thar Desert by Management of Water
Resources.

DRIP Tandojam also carried out the R&D work pertaining to different areas of Sind under
the supervision of PCRWR Headquarter Islamabad for the following projects.

(i) Provision of Safe Drinking Water-Khushal Pakistan Programme.

(ii) Water Quality Monitoring in Rural Areas of Pakistan and Installation of Low Cost
Water Conditioning and Filtration Units -Phase-II.

6.4.5.2 On-going Research Studies (Non Development)

6.4.5.2.1 Determination of Consumptive Use of Water for Papaya Plant under
different Water Table Depths (2013-2015)

Papaya crop is one of the most important fruit crop, but in the country it is cultivated on
small scale. However, Pakistan is facing shortage of edible fruit, hence to meet the
requirement of the country, Pakistan imports a considerable quantity of fruit and huge
amount of foreign exchange is being spent every year. Therefore, to minimize the import of
the crop it is imperative to bring a considerable area under papaya crop, but the availability
of water to cultivate papaya crop is a great constraint.

Objectives
i. To confirm the consumptive use of water or actual water requirement for papaya.
ii. To establish crop coefficient and crop coefficient curves for papaya crop using

empirical formulae or modified Penmen equation.
iii. Assessment of soil salinity under different water table depths.
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Treatment
1. T1 = 1.50 m (from ground surface)
2. T2 = 2.00 m (from ground surface)
3. T3 = 2.50 m (from ground surface)

Methodology
The study started in the lysimeter May, 2013. There are two soil series namely Sultanpur Silt
Loam (medium texture) and Miani silty clay loam (moderately fine texture) which are filled
each in six lysimeters. Thus the total number of lysimeters is 12. Each watertable was
replicated four times twice in each soil series. The watertable depths were kept at 1.5 m, 2.0
m and 2.5 m from ground surface.

The papaya plants were planted in May, 2013. The pits were prepared about 30 x 30 x 30
cm. The distances between plant to plant and row to row were kept as 6 ft. Four numbers of
plants were planted in each lysimeter. Soaking dose of 3 inches (708) liters was applied and
remaining 6 irrigations of 2 inches were applied. Total 381 mm irrigation was applied during
the period. Recommended dose of N.P fertilizer was applied and all the cultural practices
are being carried out.

Duration: May 2013 to December 2015 (Three Years)

Results and Discussions
Table 6.4.1: Yield, water used and water use efficiency of papaya for July 2013 to June

2014 under different water table depths

Water Table Yield
(kg/ha)

CU
(mm)

W.U.E
(Kg/ha/mm)

1.5 102 1510.94 0.07

2.0 90.5 1448.57 0.06

2.5 91.0 1397.66 0.07

Findings
Maximum CU was obtained as 1510.94 mm at 1.5 m water table depth followed by 2.00 and
2.5 as 1448.57mm and 1397.66mm. More yield was also obtained at 1.5.

Papaya crop is one of the most important fruit crop, but in the country it is cultivated on a
small scale. However, Pakistan is facing shortage of edible fruits, hence to meet the
requirement of the country, Pakistan imports a considerable quantity of fruit and huge
amount of foreign exchange is being spent every year. Therefore, to minimize its import it is
imperative to bring a considerable area under papaya crop, but the availability of water is a
great constraint.

6.4.5.2.2 Determination of Consumptive Use of Water for Banana Crop under
Different Watertable Depths (2013-2016)

Banana is one of the most important crops being grown in Sindh province. It requires heavy
delta of water and it is generally felt that the percolation losses lead to waterlogging. Both,
over as well as under irrigations are quite common practices as the irrigation is not applied
on the basis of crop water requirements. This results in low crop water use efficiencies.
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There is a great potential for improving crop water use efficiency by making the beneficial
use of available irrigation supplies, therefore it became imperative to undertake this study.
To determine when and how much water is needed for plant and soil system is an important
factor.

Objectives

 To test and verify the results achieved from lysimeter at 2.5 m watertable depths;

 To determine the water requirement of banana under field conditions; and

 To demonstrate the research to university and internship students for bachelor and
master degree programmes.

Methodology

 The research study was conducted on one acre of land using canal (good quality
water) and tube well water.

 The banana suckers were planted in April, 2013. The soaking doses of 4 inches (100
mm) were applied to each treatment and remaining irrigations of 711 mm were
applied. The recommended dose of fertilizer was applied and recorded, and all the
cultural practices were being adopted.

Achievements
The study was in progress.

6.4.5.2.3 Effect of Brackish Water (Marginal Quality) on the Yield of Canola and
Moong Bean and Soil Salinity under Sprinkler Irrigation System (2012-2015)

Agriculture sector is the major water user. Because of growing population, water demand is
increased in all three water use sectors i.e. agriculture, industrial and domestic, but due to
finite available water resources, water availability is decreasing day by day. Thus to ensure
the food security of the country, sustainable agriculture is imperative. For this purpose, it is
necessary to bring more lands under plough besides the reclamation of saline lands. This is
only possible when we use the option of groundwater to increase the avialable water
resources, as surface water is already insufficient to meet the present water requirement of
crops. However, to use groundwater for crop cultivation and to obtain potential crop yield, it
depends upon water quality, soil type, tolerance of crop etc. Therefore, a study was planned
using ground water (marginal quality), under sprinkler system of irrigation, and compare the
results by cultivating the same crops under farmer’s conditions, using canal and brackish
waters under check-basin irrigation method.

Objectives

 To see the effect of brackish water (marginal quality Ecw 1.5-3.0 dS/m) on the yield
of canola and moong bean crops and their water use efficiency (WUE) through
sprinkler irrigation, by comparing it with canal and brackish irrigation waters under
farmer conditions;

 Assess soil salinity before and after harvesting of crop; and

 Assess water saving under sprinkler system of irrigation over check basin method,
under farmer’s conditions.
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Methodology

 The study was conducted on two acres of land (on one acre under sprinkler irrigation
using brackish water, on 1/2 acre using canal (good quality water) and on other 1/2
acre brackish water was used. The sprinkler irrigation system has already been
installed on about one acre at DRIP Campus, which was connected with the tube
well having brackish water (marginal quality water).

 The canola crop was sown in October 2012-13 rabi season, through drilling method,
45 cm distance of row to row was maintained on an area of 0.75 acre. The soaking
dose of 3 inches water was applied. The recommended dose of fertilizer and quantity
of irrigation were also applied. All the data were being collected and recorded
regularly. All the cultural operations such as ploughing, seeding, weeding,
interculturing and agronomic parameters and plant protection measures were being
followed as per recommendations of ARI (Agriculture Research Institute Tandojam),
Tando Jam.

Results & Discussions
The results of canola crop (2012-13) are given in Table 6.4.1.

Table 6.4.2: Yield, water used and water use efficiency and water saving of canola crop

Sr. # Description Yield
(kg/ha)

Water used
(mm)

Water use efficiency
(kg/ha/mm)

Water
saving
(%age)

1 Sprinkler (marginal
quality water)

815 225 3.62 25% over
canal and
tube well

water2 Canal (good quality
water

1161 300 3.87

3 Tube well (marginal
quality water)

705 300 2.35

The results given in above table indicate that maximum yield of canola was obtained in
canal irrigation system as 1161 kg/ha followed by sprinkler irrigation system and tube well
water as 1815 and 705 kg/ha. But less irrigation was used in sprinkler irrigation system i.e.
225 mm while 25% water was saved in sprinkler irrigation system over canal and tube well
water. More water use efficiency was found in canal irrigation system as 3.87 kg/ha/mm
followed by sprinkler irrigation system and tube well water as 3.62 and 2.35 kg/ha/mm
respectively.

After harvesting of canola crop 2012-13, moong bean crop 2013 in Kharif season was sown
in April 2013 through drilling method, 45 cm distance between row to row was kept in same
area. Application of irrigation water, fertilizer application was applied accordingly. All the
cultural operations such as ploughing, seedling, weeding, interculturing and agronomic
parameters and plant protection measures were being followed as per recommendations.
The study was in progress. The results of moong bean crop are given in Table 6.4.2.
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Table 6.4.3: Yield, water used and water use efficiency and water saving of moong bean
crop 2013

Sr. # Description Yield
(kg/ha)

Water used
(mm)

Water use efficiency
(kg/ha/mm)

Water
saving
(%age)

1 Sprinkler (marginal
quality water)

494 225 2.19 25% over
canal and
tube well

water2 Canal (good quality
water

667 300 2.22

3 Tube well (marginal
quality water)

397 300 1.32

The results given in above table indicated that in canal irrigation system a higher yield as
667 kg/ha was found and in sprinkler irrigation system 494 kg/ha was found and lowest yield
i.e. 397 kg/ha was found, where tube well water/marginal quality ground water was used.
Less irrigation was used with sprinkler irrigation system, as compared to canal irrigation and
tube well irrigation systems. 25% water was saved in sprinkler irrigation system in both the
crops, moong bean and canola.

Achievements/Conclusion
It was observed that 25% irrigation water was saved in canola and moong bean using
marginal quality ground water by sprinkler. But best yield was found while using canal water
(good quality water) in both crops.

6.4.5.4 Regular Research Activities

6.4.5.4.1 Activity-2:Climatic Data Collection
The climatic parameters such as minimum and maximum temperature, wind speed, sun
shine hours, wind direction, pan evaporation, rainfall and relative humidity were recorded on
daily basis and then compiled on monthly basis. ETr or ETp was calculated on daily basis by
using modified Penman equation.

6.4.5.4.2 Bottled/Mineral Water Quality Monitoring
Samples of bottled water of different brands available in local markets of Tandojam and
Karachi were collected on quarterly basis, for the quality control of commercially available
bottled water during the period under report.

6.4.5.4.3 Inter Laboratory Competition for Quality Control
Audit blind samples provided by PCRWR National Water Quality Laboratory Islamabad
(NWQL) for inter laboratory competition and quality control purposes were analyzed at
Water Quality Laboratory of the Centre as well as at district laboratories of Tandojam,
Karachi, Hyderabad, Sukkur, Badin and Nawabshash, on regular basis.
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6 6.4.6 Glimpses of the Activities

Canola crop under sprinkler irrigation system Harvested canola crop

Moong bean sown under sprinkler irrigation Determination of consumptive use of banana

Measuring canopy of papaya fruit Papaya fruit plants at Lysimeter Station
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6.5 WATER RESOURCES RESEARCH CENTRE (WRRC), QUETTA

6.5.1 Introduction
The WRRC Quetta has been established in Balochistan to solve the water related problems
of the province. The province experiences extreme weather conditions and low and erratic
rainfall, therefore its land is mostly barren and deserted. Apart from traditional irrigation
practices in canal command areas, Balochistan does have the significance of possessing
the traditional kareze irrigation system. The Centre has been assigned the role to initiate
problem oriented research activities, in different disciplines of water sector, with a view to
optimize water utilization with maximized efficiency. The WRRC, Quetta has been
conducting and planning research activities for artificial recharge of depleting aquifers in
Balochistan through construction of leaky dams, check dams, watershed management;
installation of wind mills and high efficiency irrigation systems; and productive use of
wasteland and water resources for improving agriculture, horticulture, forestry and
rangelands.

6.5.2 Objectives
 To develop strategy to rehabilitate centuries old indigenously developed karez

system and its interaction with delay action dams.
 To study the siltation and sedimentation problems in the delay action dams.
 To conduct studies and develop strategies, for the conjunctive use of water.
 To develop methods and techniques, for the artificial recharge of the aquifers.
 To analyze the water quality status of surface and groundwater.
 To study the water utilization policies with respect to socio-economic aspects of the

area.
 To study and identify the development of mini-hydel power systems.
 To conduct lysimetric studies, to establish the water requirements of different crops

particularly orchards etc.
 To study and promote local participation in the adoption of cooperative system

regarding water use.

6.5.3 Facilities

6.5.3.1 Library
The Centre houses a small library, containing books and reports on the groundwater
recharge, watershed management, desertification control and soil management etc.

6.5.3.2 Water Quality Laboratory of the Centre
The Centre has a well equipped Water Quality Laboratory, with qualified trained staff to
carry out the analysis task. The laboratory of the Centre has the capability to analyse the
following water quality (drinking, irrigation, waste water) parameters:

Physical Parameters: Colour, Odour, Taste, pH, Turbidity and Total Suspended Solids
(TSS).

Chemical Parameters: Alkalinity, Ammonia, Bicarbonate, Calcium, Carbonate, COD,
Chloride, Total Dissolved Solids (TDS)/Conductivity, Nitrate, Nitrite, Phosphate, Free
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Chlorine, Hardness, DO, Total Chlorine, Sulphate, Sodium, and Potassium.

Trace Elements: Arsenic, Copper, Fluoride, Lead, Manganese and Zinc.

Microbiological Parameters: Coliform and E.coli.

6.5.3.3 Sub-Regional Water Quality Laboratory, Loralai
The Water Quality Laboratory, Loralai is established under the administerative control of
WRRC Quetta.

6.5.3.4 Field Research Station
A field research station has been established on 8 acres of land near Agricultural Research
institute (ARI), Quetta, to conduct lysimetric and other research studies. A set of six
lysimeters having circular chambers of concrete have been constructed under the
collaboration of National Drainage Programme (NDP) where, studies for determination of
crop water requirements of the orchards are under progress.

6.5.4 Consultancies and Services
The following consultancies and services are provided by the Centre to the public and
private sectors (i) water quality testing (drinking, irrigation and wastewater) (ii) survey design
and construction of leaky dams (iii) inverted wells (iv) survey design and construction of
rainwater harvesting ponds as well as relevant soil and water conservation activities.
7 6.5.5 Research and Development Activities
6.5.5.1 On-going Projects (PSDP)
The following projects have been executed by WRRC, Quetta during the period under report

1. Enhancement and Management of Groundwater Resources in Balochistan.

2. Rainwater Harvesting and Desertification Control (RHDC) in Kharan-Chaghi Desert
of Balochistan.

The WRRC, Quetta also carried out R&D activities under the supervision of PCRWR
Headquarter Islamabad for the following project.

 Provision of Safe Drinking Water-Khushal Pakistan Programme.
8 6.5.6 Regular Research Activities
6.5.6.1 Bottled/Mineral Water Quality Monitoring
Samples of bottled water of different brands available in local market of Quetta were
collected on quarterly basis for the quality control of commercially available bottled water.

6.5.6.2 Inter Laboratory Competition
Audit blind samples provided by PCRWR National Water Quality Laboratory, Islamabad for
inter laboratory competition and quality control purposes were analyzed at Water Quality
Laboratories, of the Centre during the period under report.
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9 6.5.7 Glimpses of the Activities

Training programme for water supply agencies’ officials of Balochistan
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6.6 WATER RESOURCES RESEARCH CENTRE (WRRC),
PESHAWAR

6.6.1 Introduction
Water Resources Research Center (WRRC) was re-established at Peshawar in 2003 with the
objective to address water issues of the NWFP and Northern Areas, which are known as
source of the Indus Basin Irrigation System (IBIS). Even being the hydrological origin of IBIS,
only limited water resources are at the disposal of those areas, due to their peculiar
geographical and topographical conditions. Therefore, there is a dire need to accelerate the
pace of research and development for management and efficient utilization of limited water
resources of those areas. WRRC Peshawar plays its role to initiate problem oriented research
activities in different disciplines of water sector.

6.6.2 Objectives
 Assessment, development and management of water resources and other water

related issues of NWFP and Northern Areas.
 Enhancement in water use efficiency and water productivity through problem oriented

research activities in these areas.

6.6.3 Facilities

6.6.3.1 Water Quality Laboratory of the Centre
A Water Quality Laboratory has been established to conduct water quality analysis (for
drinking and irrigation purposes). The laboratory is adequately equipped with latest water
quality testing instruments/equipment and qualified/trained staff to carry out the analysis work.
The laboratory has the capability to carry out analysis of following water quality parameters:

Physical Parameters: Colour, Odour, Taste, pH, Turbidity and Total Suspended Solids (TSS).

Chemical Parameters: Alkalinity, Ammonia, Bicarbonate, Calcium,  Carbonate,  COD, BOD,
Chloride, Total Dissolved Solids (TDS)/Conductivity, Nitrate, Nitrite, Phosphate, Free Chlorine,
Hardness, DO, Total Chlorine, Sulphate, Sodium, and Potassium.

Trace Elements: Fluoride and Iron.

Microbiological Parameters: Coliform and E.coli.

6.6.3.2 Sub-regional Water Quality Laboratories
The water quality laboratories of Abbottabad, Muzaffarabad and D.G.Khan are also equipped
with state of the art facilities and are providing service to the public and private sectors, under
the administerative control of WRRC Peshawer.

6.6.3.3 Field Research Station
A piece of land (12 acres) has been acquired near Peshawer for establishing a research
station where lysimeters and meteorological observatory is being installed. After the
completion of civil work, the field research activities related to soil-water-plant relationship,
irrigation scheduling, nitrate leaching, groundwater contribution and agro-meteorological data
collection will be commenced.
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6.6.3.4 Field Research Sub-Station Gilgit
A field research sub-station is under establishment at Gilgit to provide support to the research
and development activities being carried out in Northhern Areas under the administrative
control of WRRC, Peshawar.

6.6.4 Consultancies and Services
The WRRC Peshawar provides the following consultancies and services to the public and
private sector on subsidized rates

(i) survey, design and construction of rainwater harvesting structures check dams;
retaining walls in mountainous areas;

(ii) cost effective lift and pressurized irrigation systems to boost farm production; and

(iii) water quality testing (drinking, irrigation and wastewater) .

10 6.6.5 Research and Development Activities

6.6.5.1 On-going Projects (PSDP)

WRRC, Peshawar carried out R&D activities under the supervision of PCRWR Headquarter
Islamabad for the following project during the period under report.

 Provision of Safe Drinking Water-Khushal Pakistan Programme

6.6.5.2 On Going Research Studies (Non Development)

6.6.5.2.1 Productivity Enhancement by Exploiting Surface Water Resources with Lift
Irrigation System

Agriculture is the biggest sector of the economy of the country as it contributes 23% of its
GDP. It is source of livelihood for 65% of the population and engages 45% of the labor
force. Technological development and industrialization has added further to its importance
as it provides raw material for a variety of industries. Despite substantial growth in the land
and water sectors, yield and water use efficiency are still much below the potential. The
surface water resources are inadequate to meet the crop water requirements in the country.
KP and especially its southern region is a typical example of such areas. Land is fertile,
rainfall is low, surface water is scarce and groundwater is mostly brackish. Farmers are
compelled to use brackish groundwater resulting in salinization of otherwise fertile lands and
therefore low yield and productivity. Even in some areas surface water is available but it has
become uneconomical commodity as the farmers are not in a position to manage available
surface water resources for irrigation of their fertile lands. Therefore, there is dire need to
launch pilot scale study to demonstrate site specific lift irrigation system technology for those
farmers who are using brackish water for irrigation and their land is getting affected by
secondary salinization resulting in low yield and productivity, whereas surface water from
local sources is available and manageable but is not being exploited by the farmers due to
one reason or the other. Field experience has shown that such potential sites are available
in D.I. Khan district of KP where site specific lift irrigation technologies can be demonstrated
especially in riveran/sailaba areas and through propagation of that technology, productivity
and yield can be enhanced.
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Objectives
i) Identification of potential sites where use of saline groundwater can be supplemented

with surface water through lift irrigation system;
ii) Design, installation and demonstration of site specific lift irrigation system;
iii) Impact assessment of the demonstrated technology on soil health, crop yield and

productivity.

Methodology
A general survey of D.I. Khan District would be carried. Local irrigation authorities and
farmers would be consulted for identification of potential sites for lift irrigation systems. Sites
would be selected, keeping in view surface water availability, topography groundwater
usage, soil health, and approach to the site, demonstration value, prospects of technology
propagation and farmers receptiveness. Survey of the selected site would be carried out and
lift system would be designed accordingly. After site selection as per prescribed criteria an
agreement would be signed with the land owners or the tenant whatsoever the case may be,
The farmer or the tenant would be required to agree for providing secure access to the
selected site, allow data collection as and when needed, provide guaranty for the security of
the demonstrated technology, carry out crop sowing as per demand of PCRWR and provide
authentic data of agronomic practices and quality and quantity of inputs as per PCRWR
experimental design, carry out operation and maintenance of the installed system at their
own expenses and allow sample collection for crop and soil health and yield etc.
For the purpose of impact of assessment, data would be collected on seasonal basis
regarding number of irrigations, quantity of total water applied, duration and operational cost
of the system installed, pre and post season soil salinity data, pre-intervention and post
intervention yield figures and net economic returns. The data collected would be compiled,
analyzed and documented in the form of a research report for impact assessment,
technological improvement and prospects of demonstration etc.

Study Output

(i) Two demonstration sites of lift irrigation system in southern part of KP.
(ii) Research report for technical design impact assessment and demonstration

prospects.

Study Outcome

Propagation of technology for enhancement of yield water productivity improved soil health
and land reclamation.
11 6.6.6 Regular Research Activities

6.6.6.1 Bottle/Mineral Water Quality Monitoring
Samples of bottled water of different brands available in local markets of Peshawer, D.G.
Kahan and Gilgit were collected on quarterly basis for the quality control of commercially
available bottled water.

6.6.6.2 Inter Laboratory Competition
Audit blind samples provided by PCRWR National Water Quality Laboratory, Islamabad for
inter laboratory competition and quality control purposes were analyzed at Water Quality
Laboratories of the Centre, Abbottabad, D.G. Khan and Muzaffarabad.
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12 6.6.7 Glimpses of the Activities

Underground laying of cement pipes Burying of pipes for lift irrigation

Excavation for laying lift irrigation pipes Lift irrigation system

Underground water flow of lift irrigation Source for lift irrigation system



103

List of PCRWR Regional and Sub-Regional
Water Quality Laboratories

Sr. # Office Address/ Location Sr. # Office Address/ Location

1. Regional Office PCRWR,
6.4 K.M Main Raiwind Road,
Off Thokar Niaz Baig, Lahore

13. Chowk Churhatta Road
Near Arts Council Z-Block,
D. G. Khan

2. House No. 31-32,
Sector E-8, Main double Road,
Phase-VII, Hayatabad, Peshawar

14. Plot No. C-3, Sector K,
Abbottabad (Township),
Near passport Office, Abbottabad

3. Regional Office PCRWR, 29 Sajid
Awan Colony, Rafi Qamar Road, Off
Satellite Town, Bahawalpur

15. Saeedabad Near Mehmood
Eye Hospital, River Road,
Dera Ismail Khan

4. Drainage Research Institute of
Pakistan, DRIP Campus, Tando Qaisar
Road, Tando Jam

16. House No. 2, St Ward 19,
Shaukat Line, Near Army Stadium,
Muzaffarabad

5. House No. 4-L, Red House, Al-Khair
Housing Scheme, Airport Road,
Quetta

17. Union Council No.3, Qureshi
Road, Water Supply Scheme No.3,
New Sukkar, Sukkar

6. 54-P, Street1, Usman Colony,
Opp. Crescent Textile Mills,
Sargodha Rd, Faisalabad

18. Water Quality Laboratory, Main University
Road, Near KW&SB Reservior, Gulistan E
Joher, Block No. 1, Karachi

7. House No. 884/D, Urdu Road, Fareed
Town, Sahiwal

19. Jamshoro Road, Near WASA Filtration
Plant, Hyderabad

8. House No. 200, Block-X, Kashmir
road, people's colony, Gujranwala

20. UC-l, Awami Colony,
Nawab Shah

9. No. 53-55, Rehmat Park, Shadi Hall
Street, University Road, Sargodha

21. Bungalow No. 1,
Nido Road Near Civil Hospital, Badin

10. House No. 96, Muradia Road,
Model Town, Sialkot

22. Karakuram International University Road,
Kondus, Gilgit

11. Mouza Rangeelpur, Opposite Central
Cotton Research Institute, Old Shujja
Abad Road, Multan

23. Kakar House, Near PSO Petrol Pump,
Quetta-Lora Lai Road,
Lora Lai

12 House No. 37/6-B,
Muslim Colony, Mianwali
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