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Foreword

In Pakistan water-related issues are emerging. Pakistan Council of Research in Water 

Resources (PCRWR) is a national apex body working under the administrative control of 

Ministry of Science and Technology. It has vast mandate of conducting, organizing, 

coordinating and promoting research on all aspects of water resources development and 

management. It is conducting research through its regional offices located in the different 

agro-ecological zones to the issues specific for those zones. PCRWR is working right from 

glaciers to the seaon different issues such as watershed management, surface and 

groundwater management, water logging and salinity, innovative artificial recharge 

technique, rainwater harvesting, high efficiency irrigation system coupled with low cost 

solar pumping, saline agriculture, water quality (from drinking, agriculture and 

environmental perspective) in collaboration with national and international research and 

development organizations. During the reporting period, it has published a number of 

reports, booklets and brochures to disseminate the research outcome to the stakeholders.

The Annual Report in hand highlights the R&D activities undertaken by PCRWR during 

2014-15. It will provide you an insight into PCRWR's infrastructure, main research areas 

and on-going research studies. 

          Dr. Muhammad Ashraf

            Chairman, PCRWR
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1.1 PCRWR’s Profile
Pakistan Council of Research in Water Resources (PCRWR) was established in 1964
through a resolution. Now, PCRWR is a body corporate, established by Act No.1 of 2007
dated April 14, 2007. The management of the Council consists of the Board of Governors,
the Chairman and the Executive Committee.

Since its inception, PCRWR has played its role, as a national research organization, by
undertaking and promoting research in various disciplines of water sector, more specifically,
irrigation, drainage, surface and groundwater management, groundwater recharge,
watershed management, desertification control, rainwater harvesting, water quality
assessment and monitoring, water conservation and development of water quality
improvement technologies, etc. with its Headquarter in Islamabad, its five Regional
Offices/Research Centers are located at Tandojam, Quetta, Bahawalpur, Lahore, and
Peshawar.

1.2 Research Establishments

1.2.1 Research and Demonstration Farms
PCRWR has established Research and Demonstration Farms in different agro-climatic
zones of the country: Mera Kachori, Peshawar (12 acres); Dingarh (500 acres), Toba
Allahyar (100 acres), Hyderwali (200 acres), Naraywala (200 acres), Cholistan; Sariab
Road, Quetta (8 acres); Nushki, Balochistan (500 acres); Mithi, Tharparkar (200 acres);
Tandojam, Hyderabad (40 acres);  Sial Mor, Sargodha (21 acres); and Chak Beli, Gujar
Khan (22 acres).

These R&D farms are equipped with farm machineries, meteorological observatories,
lysimeter stations etc. The experiments on different irrigation techniques; soil-water plant
relationship, soil and water conservation, rangeland/grassland development, watershed
management, rainwater harvesting etc. are under implementation in the irrigated, arid and
mountainous areas of the country.

1.2.2 Water Quality Laboratories
A National Water Quality Laboratory (NWQL) has been established at PCRWR Headquarter
Islamabad, which has qualified for various international accreditations. The laboratory is
capable of testing all water quality parameters for drinking, irrigation and other intended
purposes. It has state of the art equipment and highly trained staff to carry out in depth
analysis and tests.

Five Water Quality Laboratories of PCRWR Regional Centres: Lahore, Bhawalpur,
Tandojam, Quetta and Peshawar were up graded and a network of 17 water quality
laboratories have  been established to provide water testing facilities at the grass root level
in major cities viz. Sialkot, Sahiwal, Multan, D. G. Khan, Sargodha, Faisalabad, Mianwali,
Gujranwala, Karachi, Hyderabad, Nawab Shah, Badin, D. I. Khan, Muzaffarabad, Lora Lai,
Abbottabad and Gilgit.

1.2.3 Commercialization and Innovation Cell (CIC)
Innovation is a key factor for national industrial competitiveness, therefore a Commerciali-
zation and Innovation Cell (CIC) has been established at PCRWR Headquarter Islamabad
to design, manufacture and market products and services related to water sector. Sale
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points have also been established at Headquarter and Regional Offices/Centres under CIC
to provide the facility to public.

1.2.4 National Capacity Building Institute for Water Quality Management
(NCBI)

The Institute is under establishment at PCRWR Headquarter Islamabad, with the
collaboration of Korean International Corporation Agency (KOICA). The specific objectives
of this project are: 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 (mangers, 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.
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1.3 Major Research Areas

1.3.1 Water Management
The Water Management Section takes care of all structural and non-structural measures at
the national and regional levels, required for developing, distributing and managing water
resources for their conservation and efficient utilization to improve water productivity in the
agriculture sector. Efficient and conservative use of water at household and industrial
sectors is also amongst its research and development activities. The focused areas are as
follows:

 Groundwater modeling;
 Drainage and land reclamation;
 Watershed management;
 Wastewater management;
 Rainwater harvesting and water conservation;
 Artificial groundwater recharge/aquifer rejuvenation;
 Crop water requirements and irrigation scheduling;
 Development of water resources database;
 Hydrologic modeling and Geographical Information System (GIS); and
 Indigenous instrumentation for monitoring soil salinity and soil water content.

1.3.2 Desertification Control
The Desertification Control Section deals with the deserts of Pakistan, by applying
innovative, adaptive and indigenous techniques, to convert those into productive lands.
More than six Field Research Stations in the main deserts of the country namely; Thar in
Sindh, Cholistan in Punjab, and Chagai in Balochistan have been established to develop,
test and multiply desertification control technologies on large scale to halt desertification
process and rehabilitate desertified lands. The main fields of research are as follows:

 Rainwater harvesting, water management  and conservation;
 Rangeland management and grassland development;
 Arid and saline agriculture, horticulture and saline fish farming ; and
 Sand dune fixation, dune stabilization and afforestation.

1.3.3 Water Quality
The Water Quality Section of the Council has become one of its focused organs due to its
crucial significance in the recent past. Rapid industrial and population growth and
subsequent disposal of untreated wastewater from the urban, semi-urban areas as well as
from the industries is contaminating the surface and groundwater resources which is not
only limiting its intended use but giving rise to various water-borne and water related
diseases in the country. The focused areas are as follows:

 Regular monitoring of water quality of surface, sub-surface water, sewerage and
industrial effluents;

 Establishment of regional water quality testing laboratories;
 Development of low cost water testing and treatment/filtration technologies; and
 Development of national water quality database.
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1.4 Budgetary Allocation
(Rs. in million)

Fiscal Year 2010-11 2011-12 2012-13 2013-14 2014-15
Non- Development 113.299 127.757 138.855 166.574 195.794
Development 67.900 106.441 87.559 125.443 92.500

Total: 181.199 234.198 226.414 292.017 288.294

1.5 On-Going Projects (PSDP)

Sr.# Title of Project Duration Executing Office

1. Provision of Safe Drinking Water - Khushal
Pakistan Programme 2006-15 PCRWR

Headquarter

2. Establishment of National Capacity Building
Institute (NCBI) for Water Quality Management 2014-19 PCRWR

Headquarter

3.

Demarcation of Groundwater Quality Zones in
Indus Plain and Marginal Areas for Sustainable
Development and Management of Groundwater
(Lower Indus Plain)

2014-18 DRIP
Tandojam

4. Integrated Water Resources Management in the
Highly Depleted Pishin Lora Basin of Balochistan 2014-18 WRRC

Quetta

1.6 New Projects Approved
The following two projects were got approved for funding by Government of Pakistan in its
DDWP meeting held in March, 2015 and are likely to be started in July, 2016:

Sr.# Title of the Project Duration Executing Office

1.
Improved Land and Water Conservation
Practices to Enhance Wasteland Productivity in
Thal Desert

2016-20 DRIP
Tandojam

2. Integrated Approach for Control of Waterlogging
and Salinity in Low Lying Areas of Sindh 2016-19 DRIP

Tandojam

1.7 Projects in Pipeline
Following three fresh projects initiated by different organs of the Council were evaluated,
modified and processed for approval at the competent forums.

 Management of Rainwater in the Dry Areas of Southern Khyber (KP)
(Rs. 52.136 million, Duration: 4 years)

 Exploration of Groundwater Potential and Promotion of Intervention for Rainwater
Harvesting and Bio-Saline Agriculture in Thar (Rs. 59.367 million, Duration: 3 years)

 Integrated Watershed Management Practices for Sustainable Improvement of
Livelihood in Upper Indus Basin” (Rs. 51.648 million, Duration: 5 Years)

 Determination of Supplemental Irrigation Requirement of Wheat Crop under Different
Rainfed Conditions

 Viability of Growing Rice on Bed Planting
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2. Regular Activities

1. Meetings
2. Events
3. Visits
4. Training Courses/Programmes
5. Seminars/Symposiums/Presentations
6. PCRWR Publications
7. Miscellaneous

3
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2.1 Meetings
 Dr. Muhammad Ashraf, Chairman, PCRWR attended two meetings: (i) 6th meeting of the

Asian G-WADI Network; and (ii) 1st International Drought Initiative (IDI) organized by
UNESCO at Tehran, Iran from June 13-16, 2015. The PCRWR being the Secretariat of
the National Committee on IHP is the focal point in Pakistan. There are 13 centers
working in Asian region under auspices of UNESCO, unfortunately, none of them is
located in Pakistan. This meeting helped to discuss the revival of the proposed center
namely “Regional Centre for Water Management Research in Arid Zones of Pakistan”
that is to be established in Pakistan. The Chairman PCRWR participated as Co-chair of
the Pakistan National Committee on International Hydrological Programme (IHP) and
also contributed in the technical discussions by presenting plans and strategies related
to groundwater management.

 Meeting of Pakistan National Committee on International Hydrological Program (PNC-
IHP) of UNESCO was organized on May 07, 2015 at PCRWR Headquarter, Islamabad
with the objectives to reconstitute PNC-IHP due to change in hierarchy of Federal and
Provincial Departments, revision of TORs, guidelines for establishment of Integrated
Water Management Centre in Pakistan under auspices of UNESCO and proposal for
reactivation of PNC-IHP. The meeting was chaired by Dr. Muhammad Ashraf, Chairman,
PCRWR and attended by representatives of MoST, Federal Flood Commission,
WAPDA, Irrigation Department-Government of Balochistan, Irrigation Department-
Government of Khyber Pakhtunkhwa, Pakistan National Commission for UNESCO,
Pakistan Meteorological Department and Pakistan Agriculture Research Council,
Islamabad. Dr. Shahbaz Ahmed Khan, Director of UNESCO Jakarta Office, Indonesia
and representative of UNESCO, Islamabad Office attended the meeting as special
guest.

 A one-day consultative meeting on “National Water Resources Research Agenda 2015-
2025” was held on May 20, 2015 at Regional Office, PCRWR, Lahore. The objective of
the meeting was to get valuable feedback and input of the eminent scientists and
researchers working in water sector organizations to refine the agenda to be more
purposeful and objective oriented. Twenty five water professionals from Govt. and
private sector attended the meeting and gave precious inputs.

 Meeting of Departmental Selection/Promotion Board, of the Council held on April 30,
2015. Eighteen officers and officials were promoted from Headquarter Islamabad, DRIP
Tandojam, Regional Office Bhawalpur and WRRC Peshawer.

 PCRWR hosted quarterly review meeting of the ICARDA Project, “Watershed
Rehabilitation and Irrigation Improvement in Pakistan” (January-March, 2015): The
meeting was held on April 8,  2015, at PCRWR Headquarter, Islamabad and presided
over by Dr. Abdul Majeed, Country Manager, ICARDA. The partner organizations
presented their achievements during the quarter.

 The first ever meeting of Constitutive Assembly of Pakistan Youth Parliament for Water
was held at PCRWR Headquarter on March 26, 2015. About 20 young participants
belonging to various parts of the country participated in the meeting. Mr. Bart Devos,
President of Youth Parliament for Water and Miss. Mukta Akter from Bangladesh
attended the meeting as special guests. While speaking at the inaugural session, Dr.
Muhammad Ashraf, Chairman, PCRWR welcomed the participants and ensured full
cooperation and support of PCRWR to the youth of Pakistan. Dr. Akhtar Ali, Senior
Water Resources Expert from ADB, Manela chief guest of the event, highlighted various
initiatives of ADB for involving youth in water resources management in the world.
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A group-photo of participants of PNC-IHP meeting organized
at PCRWR Headquarter, Islamabad on May 7, 2015

Participants of quarterly review meeting of ICARDA
organized at PCRWR HQ, Islamabad on April 8, 2015

.
The first meeting of Constitutive Assembly of Pakistan Youth

Parliament for Water organized at PCRWR Headquarter,
Islamabad on March 26, 2015
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 The second meeting of the BoG was held on February 18, 2015 after seven years, as
1st meeting of the BoG was held on September 17, 2007. The meeting was presided
over by Rana Tanveer Hussain, Federal Minister for Science and Technology/President
of the BoG. Mr. Kamran Ali Qureshi, Secretary MoST/Vice-President; Dr. Muhammad
Ashraf, Chairman PCRWR, Secretary BoG; and the following members attended:
Senator A. Rahman Malik; Sardar Awais Ahmed Khan Laghari, MNA; Mr. Asjad Imtiaz
Ali, Chief Engineering Adviser/Chairman, Federal Flood Commission, Islamabad; Syed
Nawazish Ali Shah, Joint Scientific Adviser (P&C), MoST; Mr. Muhammad Aslam Ansari,
Additional Secretary (Technical), Irrigation Department, Government of Sindh, Karachi;
Chaudhry Mohammad Ashraf, D.G, Agriculture (Water Management), Government of
Punjab, Lahore; Mr. Mazhar-ul-Hassan Shah, Dy. Financial Adviser (S&T), Ministry of
Finance; Mr. Muhammad Waseem Asghar, Principal Contract Engineer, 100 Dams in
Balochistan Project, Irrigation Department, Government of Balochistan, Progressive
Farmers:  Syed Abdul Ahad Agha, Secretary, Market Committee, District Pishin; Col.
Retd. Zakirullah Jan Durrani, Zakirabad Agriculture Research (Pvt), Charsdda; and Mr.
Ahsan Khan, Distt. Attock.

 A consultative meeting on Draft National Water Resources Research Agenda 2015-2025
was held at PCRWR Headquarter on January 20, 2015.  Speaking on the occasion, the
chief guest Dr. Abdul Majid, Country Manager, International Center for Agricultural
Research in the Dry Areas (ICARDA) said that water had high priority in our national
development, so it was right time for the scientific community to step forward and
propose implementable solutions to the government. The meeting was attended by
scientists, researchers, planners from ICARDA, NUST, Meteorology Department,
Federal Flood Commission, WASA, CDA, SUPARCO and PINSTECH etc.

 A Meeting regarding Quarterly Monitoring Report of Mineral/Bottled Water Brands was
held in the Office of Secretary to Government of Sindh, Services, General Administration
and Coordination Department, New Sindh Secretariat, Karachi on May 8, 2015. Dr.
Murtaza, Senior Research Officer (PCRWR, WQL, Karachi) briefed the participants
about the bottled water sampling methodology, laboratory analysis and analysis results
of bottled/mineral water brands collected during the 1st quarter (January-March, 2015).

 A meeting of the Regional Directors/Incharges of PCRWR Outfits was arranged on April
9, 2015 in the committee room of PCRWR Headquarter Islamabad, chaired by Dr.
Muhammad Ashraf, Chairman PCRWR. Engr. Zamir Ahmed Soomro, (R.D. Lahore),
Engr. Abdul Munaf, (R.D. Bhawalpur), Engr. Ishtiaq Rao (Director Incharge, DRIP,
Tandojam), Engr. Samar Gul (D.D. Incharge, WRRC, Peshawar) and Engr. Bashir Agha
(D.D. Incharge, WRRC Quetta) gave detailed presentations on R&D activities of their
respective centers.

 A meeting of the Senate's Standing Committee on Science and Technology was held on
November 10, 2014 in the Committee Room No. 4, Parliament House, Islamabad.
Senator Prof. Sajid Mir, chaired the meeting. Senator Taj Haider, Senator Mufti Abdul
Sattar, Senator Syed Tanvir-ul-Haq Thanvi, Senator Farah Aqil, Senator Hidayatullah,
Senator Adnan Khan and Senator Perveen Almas attended the meeting. Mr. Kamran Ali
Qureshi, Federal Secretary MoST invited Dr. Muhammad Ashraf, Chairman PCRWR to
give the presentation. Senior officers of the MoST and Council were present during the
presentation.
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Senator Professor Sajid Mir, Chairman Senate's Standing
Committee on Science and Technology, presiding over

the meeting at Parliament House, Islamabad
on November 10, 2014

Rana Tanveer Hussain Federal Minister for S&T presided over
the 2nd BoG meeting convened at PCRWR Headquarter,

Islamabad on February 18, 2015

Dr. Abdul Majid, Country Manager ICARDA presided over the
meeting on draft National Water Resources Research Agenda

held at PCRWR Headquarter on January 20, 2015
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 A Korean delegation headed by Mr. Kim, Joo Hoon, Head of the Educational
Programme, KOICA, Pakistan, visited PCRWR Headquarter on October 17 and 31,
2014 and held meetings with Dr. Muhammad Aslam Tahir, Project Director, National
Capacity Building Institute (NCBI) for Water Quality Management. In those meetings,
modalities involved in equipment, to be provided under KOICA funded aforementioned
project were discussed. The delegation also visited National Water Quality Laboratory,
Islamabad.

 UNIDO launched a programme in Pakistan in 2004 to support and enable selected
testing laboratories, to meet the ISO/IEC 17025: 2005 standards. National Water Quality
Laboratory of PCRWR was among one of the 20 selected laboratories which got
accreditation from Norwegian Agency (NA) and subsequently from Pakistan National
Accreditation Council. UNIDO embarked upon an exercise to develop and implement
Business Plans in the accredited laboratories via training workshops by international
experts. In this regard, Dr. Nirmala Pieris, International Expert in “Development of
Business Plans for Testing and Calibration Laboratories” visited PCRWR and held
meetings with Ms. Hifza Rasheed, Quality Manager and Technical Managers of the
different Sections of National Water Quality Laboratory on September 23-24, 2014. The
UNIDO expert expressed her satisfaction over the PCRWR Laboratories' sustainability
ratio of expenditures and revenues.

R.O. Lahore
 Mr. Munawar Hussain, Research Officer attended a meeting in Directorate General of

Health Services, Health Department, Govt. of Punjab for evaluation of product of Qarshi
Foundation – Purification of water with AAB-E-NUQRA on 24th July, 2014.

 A one-day consultative meeting on “National Water Resources Research Agenda 2015-
2025” was organized on May 20, 2015 at Regional Office, PCRWR, Lahore. The
objective of the meeting was to get valuable feedback and input of the eminent scientists
and researchers working in water sector organizations to refine the agenda more
purposeful and object oriented. Twenty five water professionals from Govt. and private
sector attended the meeting and gave precious inputs.

2.2 Events
 Live interview of Dr. Muhammad Ashraf, Chairman, PCRWR was broadcasted on World

Water Day 2015 from RIPAH International University FM Channel.

 Tree planting was organized at PCRWR R&D Farm, Darkali Kalan, Gujar Khan in
February 2015.

 A Mehfil-e-Milad was arranged on January 5, 2015.
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Mr. Kim Joo Hoo, from KOICA visiting NWQL Islamabad
on October 17, 2014

Dr. Nirmala Pieris, in a meeting with technical and financial team
of NWQL, PCRWR on September 23, 2014

Live interview of Dr. Muhammad Ashraf, Chairman PCRWR
broadcasted on World Water Day 2015 from RIPAH University

FM Channel



14

2.3 Visits

2.3.1 PCRWR Headquarter, Islamabad
 A 13-member delegation of K-Water Academy visited on June 25, 2015. The Chairman,

PCRWR, Dr. Muhammad Ashraf gave a detailed presentation about R&D activities of
PCRWR. The Korean delegation also delivered a brief presentation about the K-Water
work. Later on, the delegation visited National Water Quality Laboratories, Islamabad
and construction site of National Capacity Building Institute (NCBI) for Water Quality
Management.

 Mr. Roger Wolf, GTZ (German Agency for Technical Cooperation) visited on June 10,
2015. The agenda of the meeting was to be briefed about PCRWR ongoing activities
and GTZ project of Reducing Water Usage in Textile Industry.

 A team of scientists from Australian Centre for International Agricultural Research
(ACIAR) visited PCRWR Headquarter, Islamabad on May 29, 2015. They were
accompanied by Dr. Abdul Majid, Country Director ICARDA. The visitors were briefed
about PCRWR activities and functions. The areas of mutual cooperation between the
two countries/institutes were discussed.

 A delegation from Dalhousie University Canada comprising Prof. Dr. Ali Midani and
Dr. Qamar Zaman alongwith Dr. Jehanzeb Cheema and Dr. Hamid Shah from
Agricultural University Faisalabad and Dr. Farhat Abbas from GC University Faisalabad
visited on May 15, 2015. During briefing, Dr. Muhammad Ashraf Chairman PCRWR
mentioned that being a national level research organization, PCRWR was now focusing
more towards drylands and drought hit areas where poorest of the poor live. Dr. Ali
highly appreciated that PCRWR had complete package of research infrastructure and
presence in all agro-climatic zones of the country. Dr. Qamar extended strong interest
for joint collaboration in the research initiatives, especially water management for
productive agriculture.

 Dr. Ikram A. Malik, Chairman, Federal Board of Intermediate and Secondary Education,
Islamabad visited on April 2, 2015.

 Dr. Akhtar Ali, Senior Water Specialist, ADB (Asian Development Bank), Dr. Akmal
Siddiq, Director, ADB, Dr. Abdul Majid, Country Manager, ICARDA visited on March 25,
2015.

 A delegation from National Rural Support Programme (NRSP) visited on January 23,
2015, Chairman PCRWR briefed the participants.

 Ms. Vibeke Jensen Representative/Director UNESCO visited on February 4, 2015.

 Mr. Muhammad Javed Tareen, Director General, Agriculture Research Institute, Quetta,
Balochistan visited PCRWR National Water Quality Laboratory, on February 20, 2015.

 A four-member delegation of the Agency for Barani Areas Development (ABAD),
Rawalpindi led by Mr. Asif Qureshi, Director General, ABAD visited PCRWR on April 01,
2015. The Chairman, PCRWR Dr. Muhammad Ashraf delivered short briefing regarding
research and development activities of the Council. After presentation, the Director
General, ABAD appreciated the efforts of PCRWR and requested for collaboration in
preparing development projects especially in Thal Doab.
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A delegation of K-Water Academy visited PCRWR
Headquarter, Islamabad on June 25, 2015

The German delegation in a meeting with Chairman and senior
officers of the Council held at PCRWR Headquarter,

Islamabad on June 10, 2015

A group photo of visitors from Dalhousie University Canada with
Chairman and senior officers of PCRWR, May 15, 2015
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 Dr. Philippus Wester, Chief Scientist, International Centre for Integrated Mountain
Development (ICIMOD)/Project Director, Himalayan Adaptation, Water and Resilience
Research on Glacier and Snowpack Dependent River Basins for Improving
Livelihoods/HI-AWARE Project visited on November 26, 2014. Dr. Bashir Ahmad,
Principal Scientific Officer and Engr. Muhammad Saleem, Senior Scientific Officer,
Pakistan Agricultural Research Council (PARC) accompanied him. Dr. Muhammad
Ashraf, Chairman PCRWR briefed the delegation about R&D activities of the Council
and specifically its research work in the mountain areas. Dr. Philippus explained
objectives of the project i.e. dissemination of the techniques and practices to reduce
vulnerability of the inhabitants of snowpack river basins like Ganges, Indus and
Brahamaputra.

 Mr. Kamran Sharif, Humanitarian Affairs Officer, Office of the Coordination of
Humanitarian Affairs (OCHA) met Dr. Muhammad Ashraf, Chairman, PCRWR on
November 28, 2014 to seek assistance/support of PCRWR, regarding preparation of
contingency plan for drought.

 Ms. Shai Bista (Second Secretary/Health Officer) and Ms. Gul-e-Afshan (Co-coordinator
Bio Safety Programme) from US Embassy paid a courtesy visit on August 27, 2014. The
visit was in pursuance of continuous strategic partnership of United States with the
Government of Pakistan in the area of water sector.

2.3.2 Regional Office, Lahore
 Dr. Muhammad Ashraf, Chairman, PCRWR visited Regional Office Lahore and its

Lysimeter Station as well as Research and Demonstration (R&D) Centre, Sial Mor on
August 29-30, 2014. Engr. Zamir Ahmed Soomro, Regional Director gave a presentation
on the on-going R&D activities, services provided to the farmers at R&D Centre as well
as research plan for the Lysimeter Station. On the occasion, the Chairman emphasized
the importance of Lysimeter Research Station Lahore, which is the pioneer set up of the
country and an asset of the Council, which may be utilized to its best potential for crop
water requirement studies.

2.3.3 DRIP, Tandojam
 Dr. Otto Gonzalez, Chief, ICARDA, U.S. Department of Agriculture, Foreign Agricultural

Service, USA visited on June 2, 2015. Dr. Muhammad Ashraf Chairman PCRWR and
Mr. Ishtiaq Rao, Director In-charge DRIP hosted the visit.

 Dr, Ashfaq Ahmed Sheikh, Director General, DRIP visited on May 22, 2015. He was
briefed about R&D activities executed at DRIP Campus Tandojam. He also visited DRIP
Experimental Farm, Lysimeter Station, Soil and Water Analysis, Laboratory.

 Engr. Muhammad Azam, Director General, (PMT), PCRWR, Islamabad visited on March
3, 2015. The Director General was apprised regarding the ongoing research activities
conducted at DRIP Campus, Tandojam.

 Dr. Muhammad Ashraf, Chairman, PCRWR visited on November 19, 2014. Director
Incharge, DRIP briefed about the R&D activities at DRIP and Mr. Ghulam Mustafa
Moroojo, Deputy Director presented R&D work being carried out at Khario Nara
Research Station, Mithi in Thar.  The Chair appreciated the efforts and emphasized that
salt tolerant crops and other species like root grasses may be grown on wide scale at
R&D Centre to be used as fodder. The Chairman also visited Water Quality Laboratories
of Sukkur, Hyderabad, Nawabshah, Tando Jam and Karachi, established under PSDW
Project, and also the site of tile drainage system installed by DRIP at Bahria Town,
Hyderabad.
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Dr. Philippus in the meeting with professionals of PCRWR
at its Headquarter, Islamabad on November 26, 2014

Chairman PCRWR briefing Dr. Otto Gonzalez, Chief ICARDA
about banana experiment on raised beds at

DRIP R&D Farm on June 2, 2015

Chairman PCRWR visiting tile drainage installation site
at Bahria Town, Hyderabad on November 19, 2014
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2.3.4 WRRC, Peshawar
 Chairman PCRWR along with Engr. Muhammad Azam, Director General (PMT) and

Engr. Faizan-ul-Hasan, Deputy Director (WM) visited WRRC and its R&D Farm, Mera
Kachori on September 3, 2014. The Chairman gave guidelines for preparation of field
layouts and trials to be conducted and also directed to make the Lysimeter Station
functional for research activities. Engr. Samar Gul, Deputy Director (Incharge) WRRC
Peshawar and Mr. Naeem Khan, Deputy Director/Incharge, R&D Farm, Mera Kachori
hosted the visit.

2.3.5 WRRC Quetta
 The Chairman visited on September 23-24, 2014. He also visited R&D Farm of the

Centre established at Agriculture Research Institute (ARI), Quetta. He held a meeting
with Dr. Javed Tareen, Director General, ARI to discuss various issues pertaining to joint
research activities at R&D Farm. The Chairman was invited to visit Balochistan
University of Information Technology, Engineering and Management Sciences
(BUITEMS), Quetta. During the visit, he inspected progress of the under-construction
WRRC Office/Laboratory building in the University premises and met with Engr. Ahmed
Farooq Bazai, Vice Chancellor and Dr. Ehsanullah Khan Kakar, Dean Faculty of
Engineering. He also held meeting with Mr. Riaz Baloch Programme Manager, Refugee
Affected and Hosting Areas (RAHA) at UNDP Office to explore the possibilities of
research collaboration in different areas of water sector. Engr. Syed Bashir Ahmad
Agha, Deputy Director (Incharge), WRRC Quetta hosted visits of the Chairman.

2.4 Training Courses/Programmes Organized by the Council
 Two 3-day trainings of technicians and another one-day training of senior and middle

managers were organized for the professionals of PHED, D.I.Khan under the WHO
sponsored project “Training of Professionals of Line Agencies of D.I.Khan District on
Water Quality Monitoring” during June 2015.

 A Training Workshop on “Nurturing Satellite Remote Sensing Application for Water
Management” was organized at PCRWR Headquarter, in collaboration with the Centre
for Integrated Mountain Development (ICIMOD) from 16-20 February, 2015. The chief
guest Mr. Kamran Ali Qureshi, Federal Secretary, MoST in his opening remarks
emphasized that the use of satellites in space was the only platform that offers a routine
eye, on how freshwater resources were changing due to the interplay of nature and
mankind. He also highlighted that HKH Region including Pakistan is the most urgent
user for satellite remote sensing techniques confronted with huge population, limited
freshwater resources, occurrence of floods and droughts, groundwater mining, climate
change, etc. Dr. Muhammad Ashraf, Chairman, PCRWR while giving welcome address,
informed that the training workshop had provided opportunity for Pakistani professionals
to have a broader overview of current and future satellite system based water resources
management. Dr. Faisal Hossain, Lead Trainer from University of Washington in his
remarks said that water use was increasingly becoming central to national development,
due to its inter dependence with other resources whether it was to grow more food,
produce more energy or to protect from floods and droughts. “This trend has resulted in
what we now call the 'Anthropocene' of water, where water is being increasingly
managed by humans rather than leaving it to the physical rules of mother nature” he
further added. Participants from all over the country attended the training.

1.
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Chairman PCRWR visiting R&D Farm of WRRC Peshawar
on September 3, 2014

Chairman PCRWR visiting R&D Farm of WRRC Quetta
during his visit from September 23-24, 2014

A group photo of participants and dignitaries with chief guest
Mr. Kamran Ali Qureshi, Federal Secretary MoST
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 National Workshop on “Groundwater Management in the Indus Basin” in collaboration
with the Embassy of the Kingdom of Netherlands through International Water
Management Institute (IWMI), Lahore organized by PCRWR on September 30, 2014 at
Islamabad Hotel, Islamabad. Speaking on the occasion, the Chief Guest Mr. Kamran Ali
Qureshi, Secretary Ministry of Science and Technology, highlighted that groundwater
was playing a vital role in the agriculture based economy of Pakistan. He appreciated
PCRWR endeavors in terms of groundwater assessment and mapping in the upper
Indus Plain and asked it to be continued for other parts of the country. H.E. Marcel de
Vink, Ambassador of the Embassy of the Kingdom of Netherlands in Islamabad
appreciated the efforts of PCRWR and said it to be a milestone work, which would help
sustainable management of precious groundwater resources of Pakistan. He also
announced the visit of a team of Dutch Water Experts, later this year, which would
provide a comprehensive assessment of the solutions required to reduce Pakistan's
vulnerability to floods, groundwater depletion and other water-related risks. Earlier Dr.
Muhammad Ashraf, Chairman PCRWR, elaborated that groundwater mapping of the
Upper Indus Plain had been carried out using state of the art technologies such as
resistivity, seismic, gravity, induced polarization methods and isotope hydrology coupled
with computer modeling. He further added that groundwater mapping was very important
for design of tubewells and developing operational strategies. Dr. A.D. Khan was the
main speaker of the day who presented his ten years extensive work on groundwater
modeling in four Doabs of the upper Indus plain. The qualitative and quantitative
analysis has revealed that fresh groundwater reserves span over 63, 52, 59 and 68
percent areas of Chaj, Bari, Rechna and Thal Doabs, respectively. Dr. Tauseef Bhatti of
IWMI presented his work on monitoring groundwater with advanced gadgets. Prof. Dr.
Jamal Khan of Agricultural University Peshawar and Prof. Dr. Bakhshal Lashari of
Mehran University of Engineering and Technology Jamshoro conducted proceedings of
two technical sessions. Mr. Mushtaq Ahmad Gill, Ex-D.G, On Farm Water Management,
Punjab presented concluding remarks.

DRIP, Tandojam

 DRIP organized two day professional training on “Banana Cotton on Raised Beds” from
April 29-30, 2015. Various officers from Federal and Sindh Govt. Departments attended
the above training. Mr. Muhammad Ishtiaque Rao, Director Incharge, Engr. Zafarullah
Memon, Deputy  Director, Mr. Rajab Ali Samo, Research Officer and Mr. Nazar Gul.
Pathan, Research Associate, DRIP delivered the lectures and engaged the
professionals in field.

 A one day farmer’s training on “Banana on Raised Beds” was organized on April 22,
2015. Mr. Muhammad Ishtiaque Rao, Director Incharge, Hafiz A. Salam Memon,
Assistant Director and Syed Muhammad Yaseen, Ex-Director Research, DRIP delivered
the lectures.

 A two day training on “Resistivity Survey, Data Processing and Interpretation” was
organized on April 15-16, 2015. Engr. Faizan-ul-Hasan, Deputy Director, PCRWR and
Mr. Naveed Iqbal, Assistant Director, PCRWR delivered the training lectures to
officers/officials of DRIP.

 Two training programmes on “Ridge and Bed Planting”, one for farmers and another for
professionals were organized on March 12-13 and 26-27, 2015, respectively.
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A group photo the participants with Dr. Muhammad Ashrraf,
Chairman PCRWR, Mr. Kamran Ali Qureshi, Secretary MoST;

H.E. Marcel D. Vink, Ambassador of the Embassy of the Kingdom
of Netherlands in Islamabad at the National Workshop

on September 30, 2014

Mr. Faizan-ul-Hassan, Deputy Director, PCRWR providing
training to the professionals of Line Agencies of D.I.Khan

conducted from June 15-17, 2015

The participants getting training on ERS at
DRIP, Tandojam on October 13-17, 2014
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 Internship training programme was facilitated to 33 students of Final Professional B.E.
(Agri.), from Sindh Agriculture University SAU, Tando Jam on “Water Management
Practices and Soil and Water Analysis” from January-March, 2015.

 A Geophysical Survey Training under the Project “Determination of Groundwater Quality
Zones in Indus Plain and Marginal Areas for Sustainable Development and Management
of Groundwater (Lower Indus Plain) Phase-II” was organized on October 13-17, 2014.
Seventeen officers/officials of DRIP and two from PCRWR Regional Office, Bahawalpur
attended the training. The training was conducted by Mr. Naveed Iqbal, Assistant
Director, PCRWR, Islamabad and Mr. M. Imran, Assistant Director, PCRWR, Lahore.

Regional Office, Lahore

 Three professional trainings were arranged at R&D Centre, Sial Mor, Sargodha on
April 1-2, 28-29 and June 15-16, 2015 respectively to demonstrate wheat and rice crops
grown on beds as well as in flooded basins. Seventy eight professionals from Agriculture
extension, On Farm Water Management and Agricultural Engineering Department
Punjab participated. The participants were District Officer, Deputy District Officers, Water
Management Officers, Assistant Agricultural Engineers, Agriculture Officers, Field
Assistants and Supervisors. The professionals were presented theoretical background of
bed sowing of wheat/rice and its pros over conventional sowing in terms of water saving,
improved yields and thus better economic returns.

 Four days SACAN’s training programme under ICARDA Project was provided to the
Potential Agricultural Service Providers (ASPs) of irrigated araea of Punjab on “Bed
Planting Technology” on June 2-5, 2015 at R&D Centre, Sial Mor Sargoha.
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 Three farmers’ days (one day each) were organized at R&D Centre, Sial Mor, Sargodha
on March 26, April 27 and June 13, 2015 respectively to demonstrate sowing/
transplantation of wheat crop and rice nursery on beds respectively. Farmers from the
wheat and rice belt of central Punjab were specially invited for the purpose. In total one
hundred and ninety two farmers attended the training sessions. Most of the farmers got
convinced of the bed sowing/plantation which could save about 30 percent water along
with associated benefits.

A farmers’ day organized at Sial More, Sargodha
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2.4.1 Training Programmes Attended by the Professionals of PCRWR
In pursuit of developing human resources of the Council, PCRWR managed trainings of the
professionals conducted by different national and international organizations. The
professionals were selected in consultations with the Regional Directors, Sectional Heads
considering their historic record of trainings. The details of the National and International
trainings are as:

International

 Hafiz Abdul Salam, Assistant Director attended the course, “Operation and Maintenance
of Urban Water Supply System (Water Quality and Purification) held at Japan from May
18 to June 16, 2015.

 Mr. Naveed Iqbal, Assistant Director (GIS), attended the training course on “Isotope and
Geochemical Applications in Flood Risk Mitigation” held at Bangkok, Thailand organized
by IAEA from February 23- 27, 2015

 Mr. G.M. Morojo, Deputy Director attended international training workshop on “Irrigation
System and Water Management in African – Asian Countries” held at Islamabad from
November 11-20, 2014.

 Mr. Shafiq-ur-Rehman, Research Officer attended an International Training on “Water
Environment Monitoring” held at JICA, Japan from September 15 to October 8, 2014.

 Engr. Muhammad Kaleem, Assistant Director attended international workshop on
“Integrated Water Resources Management” conducted by JICA, Japan from August 24
to September 13, 2014.

 Mr. Waqar Ahmad, Research Officer attended the study tour entitled “Observational
Study Mission on Technology and Management of Water/Waste Water and Sewage
Systems” held at Tokyo, Japan from September 1-5, 2014.

National

 Mr. Masood Ahmad, Assistant Director attended a national workshop on “Potential of
Value Addition and Health Benefits of Indigenous Herbal Wealth and Functional Foods”
at Pakistan Council for Science and Technology, Islamabad on June 15, 2015.

 Ms. Raheela Noureen and Ms. Rizwana Perveen, Research Officers attended one-day
Consultative Workshop on “Policies for Creating Enabling Environment for Encouraging
Problem-Solving Research” at Pakistan Council for Science and Technology, Islamabad
on June 11, 2015.

 Ms. Saiqa Imran, Senior Research Officer attended a training course on “Getting
Published in Reputed International Journals” at COMSATS Institute of Information
Technology, Islamabad from May 28-29, 2015.

 Mr. Muhammad Naeem, Deputy Director attended a training course on “Schedule of
Professional Trainings” at WMRC, University of Agriculture, Faisalabad from May 28-30,
2015.

 Ms. Kiran Anwar, Research Officer attended a training course on “Understanding and
Regulating Halal” at Ministry of Science and Technology, Islamabad on May 25, 2015.
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 Engr. Ahmad Zeeshan Bhatti, Assistant Director attended a training course on “Enhance
Your Research Skills: Qualitative and Quantitative Research Methods” at COMSATS,
Islamabad from March 18-19, 2015.

 Engr. Ali Behzad, Assistant Director attended training course on “Building Self
Confidence and Self Esteem” at Pakistan Planning and Management Institute,
Islamabad from February 25-26, 2015.

 Ms. Saiqa Imran, Senior Research Officer attended training course on “Patentability:
Determining What Can Be Patented” at COMSATS Institute of Information Technology,
Islamabad on February 19, 2015.

 Ms. Fauzia Altaf, Research Officer attended training course on “Women Empowerment”
at Pakistan Planning and Management Institute, Islamabad from February 9-10, 2015.

 Engr. Faizan-ul-Hasan, Deputy Director attended a training on “Effective Communication
Skills” organized at Pakistan Planning and Management Institute, Islamabad from
February 2-3, 2015.

 Mr. Anjum Zarar, Assistant Director attended training course on “Public Sector
Management” at STI, Islamabad from February 3-27, 2015.

 Dr. Manzoor Ahmad Malik, Director attended training course on “South Asian Disaster
Knowledge Network (SADKN)” at National Disaster Management Authority, Islamabad
from January 13-14, 2015.

 Mr. Iftikhar Ahmad, Deputy Director attended training course on “Strategic Time
Management” at Pakistan Planning and Management Institute, Islamabad from January
5-6, 2015.

 Mr. Asmatullah Khawaja, Deputy Director attended a training course on “Watershed
Rehabitation and Irrigation Improvements” at CAEWRI, Islamabad from January 6-8,
2015.

 Engr. Ali Behzad, Assistant Director attended a training course on “Application of ICTs in
Education, Healthcare and Agriculture” at COMSATS, Islamabad from December 15-16,
2014.

 Ms. Saiqa Imran, Senior Research Officer attended a national training course on
“Technical Clauses of ISO 17025: Measurement of Uncertainty and Method Validation”
at COMSATS Institute of Information Technology, Office of Research Innovation and
Commercialization, Islamabad from November 27-28, 2014.

 Mr. Naveed Iqbal, Assistant Director attended training course on “The Application of
Earth System Models for Climate Change Prediction and Impact Assessment Studies
with Focus on South Asian Monsoon” at GCISC, Islamabad from November 27-28,
2014.

 Mr. Muhammad Tahir Saleem, Research Officer attended training course on
“Hydrological Modeling for Assessment of Climate Change Impacts on Water
Resources” at CAEWRI, Islamabad from November 10-13, 2014.

 Ms. Kiran Anwar, Research Officer attended a training course on “Project
Preparation/PC-IV/Monitoring & Evaluation Techniques/Development of KPIs” at
Pakistan Planning and Management Institute, Islamabad from September 22-26, 2014.
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 Mr. Saleem Ahmad Mufti, Assistant Director attended a training course on “Public
Procurement Policies/System PPRA Rules” at Pakistan Planning and Management
Institute, Islamabad from September 9-12, 2014.

 Ms. Hifza Rasheed, Deputy Director attended a training course on “Project Preparation
and Management” at Pakistan Planning and Management Institute, Islamabad from
September 25-29, 2014.

 Mr. Saeed Akhtar, Assistant Director attended a training course on “Tendering and
Contract Processes in Project Management” at Pakistan Planning and Management
Institute, Islamabad from August 11-13, 2014.

R.O. Lahore

 Engr. Khuram Ejaz and Mr. Muhammad Imran, A.D. attended five days training
workshop “Nurturing Satellite Remote Sensing Applications for Water Management”
from February 16-20, 2015 at PCRWR, Headquarter, Islamabad.

 Engr. Zamir Ahmed Soomro, R.D. and Mr. Muhammad Imran, A.D. attended one day
National Workshop on Groundwater Management in the Indus Basin jointly organized by
PCRWR and Embassy of  Kingdom of the Netherland at Islamabad Hotel, Islamabad on
September 30, 2014.

DRIP, Tandojam

 Hafiz Abdul Salam Memon, Assistant Director attended one month Training on
”Operation and Maintenance of Urban Water Supply System (Water Quality and
Purification)” in Tokyo, Japan from May 17 to June 18, 2015.

 Mr. Muhammad Ishtiaque Rao, Director Incharge and Mr. Abdul Salam Arain, Deputy
Director attended Three days Training Workshop  on “Flood Forecasting” from May 28-
30, 2015 held at Mehran University of Engineering  Technology Jamshoro.

 Mr. Mir Sobdar Khan Talpur, Research Officer and Mr. Mir Muhammad Taggar,
Assistant Director attended Three Days Training on “Best Irrigation Practices” from May
20-22, 2015 held at Mehran University of Engineering and Technology, Jamshoro.

 Mr. Muhammad Ishtiaque Rao, Director Incharge attended National Workshop on
“Groundwater Management in the Indus Basin” held at Islamabad Hotel organized by
PCRWR on September 30, 2014.
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2.5 Seminars/Symposiums/Conferences/Presentations
 To mark the World Water Day (WWD) 2015, PCRWR in collaboration with the Planning

Commission, Ministry of Planning, Development and Reform together with multi-
stakeholders i.e. World Youth Parliament of Water (WYPW), UNESCO, Pakistan Water
Partnership (PWP), International Centre for Integrated Mountain Development
(ICIMOD), Economic Cooperation Organization Science Foundation (ECOSF), Asian
Development Bank (ADB), UNICEF, FAO-UN, UN-HABITAT, Plan International, Muslim
Aid, Helping Hand for Relief and Development, Glacial Lake Outburst Floods (GLOF)
Pakistan, UNDP, Rural Support Programme Network (RSPN), International Center for
Agricultural Research In the Dry Areas (ICARDA), Riphah University and WaterAid
organized a Conference on March 27 focusing on the theme, 'Water and Sustainable
Development-Role of Youth for Sustainable Water Resource Management'. The
Conference was aimed at sensitization of key stakeholders on critical water issues and
challenges; engaging stakeholders especially youth; advocating with the government of
Pakistan for approval of National Water Policy and building consensus for the adoption
of Islamabad Water Day Declaration 2015. Sardar Muhammad Tariq, Chief Executive of
Pakistan Water Partnership delivered a message on behalf of President, Islamic
Republic of Pakistan. Prof. Ahsan Iqbal, Minister for Planning, Development and Reform
honoured the occasion as chief guest. Ms. Vibeke Jensen, Representative/ Director,
UNESCO Islamabad, Mr. Bart Devos, President of World Youth Parliament for Water,
the Ambassador of Tajikistan Embassy in Pakistan, Mr. Sher Ali, Cooperation Attache of
French Embassy, Mr. Olivier Huynh-Van, Dr. Manzoor Hussain Soomro, President
ECOSF and Ms. Mukta Akter Representative of GWP (Global Water Partnership)
Bangladesh also addressed the gathering.

 In continuation of World Water Day celeberations, another activity was organized at
Govt. Boys High School, Mousa Zai Sharif, D.I. Khan on March 22, 2015, under a
UNESCO sponsored project. Mr. Ghazi Nawaz Sherani, Assistant Commissioner, D.I.
Khan was the chief guest of the event. Dr. Azam Khan Alizai, Consultant UNESCO,
Sahaibzada Muhammad Tayyab Local Political Leader, Sahaibzada Amir-District
Secretary, Pakistan Red Crescent Society, Mr. Inamullah Khan Ghandapur, Mr. Aziz
Ahmed Jan Steering Committee Member of UNESCO Project, Mr. M. Usman, Engineer
ICARDA and Mr. Shafiq-ur-Rehman, Incharge, Water Quality Laboraty, D.I. Khan
attended the event.

 Presentations by all Regional Directors were arranged at PCRWR Headquarter,
Islamabad on April 9, 2015

 Presentation to Dr. Daanish Mustafa, Reader, Kings College, London on Water Issues in
Pakistan was arranged at PCRWR Headquarter, Islamabad on April 17, 2015.

 Presentation to Dr. Geoff Podger and Dr. Mobin-ud-Din Ahmad, Principal Research
Scientist, Australia was arranged at PCRWR Headquarter, Islamabad on April 29, 2015.

 A Farmer Day was organized at R & D Centre Sial Mor on November 14, 2014. This
event was chaired by Dr. Muhammad Ashraf, Chairman PCRWR. Dr. Manzoor Ahmed,
Director and Engr. Faizan-ul-Hassan, Deputy Director, PCRWR, Islamabad and more
than 50 local farmers participated in the event. Field demonstration was given by Engr.
Zamir Ahmed Soomro, Regional Director, Lahore to disseminate the water conservation
technologies adopted by PCRWR, especially rice grown on Bed & Furrow irrigation
method. Chairman PCRWR advised farmers to get benefit from the technologies of
PCRWR.
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2.6 PCRWR Publications
 Ashraf, M. (2015). Importance of water in the light of Quran and Sunnah and the

methods of its saving (in Urdu). Pakistan Council of Research in Water Resources,
Islamabad. 40p.

 Ashraf, M. (2014). Promising land and water management practices: A manual.
Islamabad: International Center for Agricultural Research in the Dry Areas (ICARDA),
Islamabad. 68p.

 Assessment of arsenic in rice growing areas of Pakistan. Islamabad: PCRWR and
National Animal Plant Health Inspection Service, 2014.  62p.

 Rasheed, H., S. Imran, M.A. Tahir and M. Farooq (2014). Water quality monitoring in
rural areas of four districts (Badin, Nawabshah, Vehari and Khanewal). PCRWR,
Islamabad. 88p. (Publication No.154-2014).

 Saleem, M., M. Ashraf and J. Fripp (2015). Solar-powered pumping systems for high
efficiency irrigation: Design manual for practitioners. A joint report published by PARC,
PCRWR and ICARDA-Pakistan under USDA Project “Watershed Rehabilitation and
Irrigation Improvement in Pakistan”, Islamabad. 42p.

2.6.1 Papers Published

National Journals/Proceedings

 Panjwani, I., G.M. Arain and M.Y. Khuhawar (2014). Determination of Dopamine,
Glycine, Tryptophan, Valine, Leucine and Isoleucine using Dimethylaminobenzaldehyde
by HPLC in Pharmaceutical Samples. Asian J.  Chemistry, 26(22): 7494-7498.

 Rubab, G., S. Naseem, A. Khan, V. Husain and G.M. Arain (2014). Distribution and
sources of arsenic contaminated groundwater in parts of Thatta district, Sindh. Journal of
Himalayan Earth Sciences (JHES), 47(2): 175-183.

2.6.2 PCRWR Biennial Report
 2011-12 & 2012-13

2.6.3 PCRWR’s Newsletter (Quarterly)
 Vol.31, No.2, April-June, 2014

 Vol.31, No.3, July-September, 2014

 Vol.31, No.4, October-December, 2014

 Vol.32, No1, January-March, 2015

2.7 Miscellaneous

Promotions
 Meeting on Departmental Selection/ Promotion Board held at PCRWR Headquarter,

Islamabad on April 29, 2015. The following 18 employees were promoted w.e.f. 29-05-
2015: Mr. Muhammad Ismail Jakhro, Mr. Allah Bachayo from DRIP, Tandojam and Mr.
Nadeem Anjum from Islamabad as Deputy Directors (BS-18); Mr. Abdul Jabbar Pathan,
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Mr. Ghulam Mustafa Chandio from DRIP, Tandojam; Mr. Muhammad Tahir Saleem,
Regional Office, Bahalwalpur; Mr. Anjum Zarar and Mr. Saleem Ahmed Mufti from
Islamabad as Assistant Directors/Research Officers (BS-17); Mr. Muhammad Tanveer
and Mr. Muhammad Majid as Superintendent (BS-16); Mr. Noor Muhammad Lashari
from DRIP, Tandojam as ASO (BS-16); Mr. Muhammad Yousaf from DRIP, Tandojam
as Electrical Equipment Supervisor (BS-11); Mr. Sikandar Ali from DRIP, Tandojam as
Surveyor (BS-09); Mr. Waheed Akhtar from Regional Office, Bahawalpur as Tracer (BS-
7); Mr. Khan Muhammad, WRRC, Peshawar and Mr. Muhammad Ayub Khawar from
Islamabad as Technicians (BS-7); Mr. Noor Muhammad Lakho and Mr. Abdul Raheem
Soomro from DRIP Tandojam as LDC (BS-7).

Retirements

 Dr. A.D. Khan, Director from Headquarter, Islamabad retired from his service on August
05, 2014.

The following employees from DRIP, Tandojam retired on attaining the age of
superannuation.

 Mr. Zafar Ullah Memon, Deputy Director on May 15, 2015;

 Mr. Tariq Iqbal Soomo, Assistant Director on October 27, 2014;

 Mr. Liaquat Ali Khoso, Assistant on February 02, 2015;

 Mr. Kifayat Hussain Solangi, Pump Operator on July 01, 2014;

 Mr. Fateh-ud-Din, Carpenter on January 15, 2015;

 Mr. Ahmad Khan Jalbani, Naib Qasid on July 01, 2014; and

 Mr. Muhammad Siddique, Chokidar on June 30, 2015.
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3. Commercialization

2. Consultancy/Advisory Services
3. Exhibitions
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3.1 Services and Sale of R&D Products
The following services were provided by:

 PCRWR Headquarter Islamabad
- Collaborative research with Muslim Hands Mirpur AJK on water quality monitoring of

Mirpur City AJK. 182 samples were collected by PCRWR field teams and analyzed
at NWQL Islamabad.

- Water quality monitoring, distribution of Mahfooz Pani tablets and chlorination of
water supply schemes under the project “Water Quality Monitoring and Mitigation in
Flood Affected Areas of Punjab (2013-2014)” by Centers and Water Quality Labs of
PCRWR under the supervision of Headquarter, Islamabad

 Regional Office Lahore:
Electrical Resistivity Surveys (ERS) were conducted for 24 farmers for groundwateri
investigations in districts Lahore, Bahawalnagar, Bahawalpur, Kasoor, FATA, Okara and
Sialkot and PHED, Okara on 16 designated sites

- Water quality assessment survey of urban water supply schemes in Punjab
Province. Collected 2584 samples from sources and analyzed for physico-aesthetic,
chemical, trace metal and microbiological parameters

 DRIP Tandojam
- Water quality monitoring services were provided in district Tharparkar, Sindh.
- Water quality monitoring services were provided in district Sanghar, Sindh. In this

regard 200 water samples were collected and analyzed for detailed physicochemical
and microbiological parameters at water quality laboratory, DRIP Tandojam.

- Water quality monitoring services were provided in Jacobabad, Kashmore-Kandhkot,
Shikarpur, Khairpur and Ghotki Districts of Sindh. In this regard, 1660 water samples
were collected and analyzed for detailed physicochemical and microbiological
parameters by WQL, DRIP Tandojam.

- Services were provided for Installation of Reverse Osmosis Filtration System at
district Khairpur Sindh for the provision of safe drinking water to 10000-15000
persons per day .

- Services were provided for chlorination of water storage tanks and water supply
schemes in district Thatta, Sindh for the provision of safe drinking water to the
community.

 Water Quality Laboratory, Multan
- Executed water quality monitoring for microbiological parameters (Total Coliform,

Faecal Coliform, E.Coli) for “Water Safety Planning in Polio High Risk Union
Councils of District Multan”

 WRRC, Peshawar
- Two 3-day trainings of technicians and another one day training of senior and middle

managers was organized for the professionals of PHED, D.I.Khan under the WHO
sponsored project “Training of Professionals of Line Agencies of D.I.Khan District on
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Water Quality Monitoring” during June 2015 by water Quality Laboratories, D.I.Khan
and Peshawar.

Water analytical services were provided to private and public sectors. Important
customers were::
- National Rural Support Program (NRSP).
- PHED Peshawar
- Water Supply & Sanitation (WASA), Peshawar.
- Muslim Hands Mirpur, AJK.
- UN-Habitat Peshawar
- AGEs Consultants Peshawar
- CRDO Peshawar.
- ICS-HPK, Peshawar
- Deep Rock Drilling Pakistan Private Limited

3.2 Sale of R&D Products
 Water Quality Analytical Services were provided to private and public sectors.

 The R&D products (arsenic and microbiological testing kit, saaf pani tablets, safe
water filters) were also manufactured and tablets etc sold to private and public
sectors.

3.3 Quarterly Monitoring of Mineral /Bottled Water
Pakistan Council of Research in Water Resources (PCRWR) under the
administrative control of Ministry of Science & Technology 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, 2014 to June 2015, 319  bottled/mineral water samples of
commercially available brands have been collected from major cities such as;
Islamabad, Rawalpindi, Lahore, Tando Jam, Bahawalpur, Sargodha, Sialkot,
Faisalabad, Sahiwal, Karachi, Quetta, and Peshawar). All the samples were
analyzed at ISO-17025 accredited National Water Quality Laboratory, Islamabad for
physico-chemical and microbiological parameters. Laboratory findings were
compared with permissible limits of PSQCA to evaluate the bottled water quality for
the consumer’s protection. The findings of monitoring trials during July 2014 to June
2015 revealed that out of 319 samples, 276 were found to be safe, whereas, 43
samples of various brands were declared to be unsafe due to presence of chemical
(Arsenic, Sodium, Potassium and TDS) or microbiological (Coliforms bacteria)
contaminants. The excessive levels of arsenic than 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
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.
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3.4 Participation in Events/Exhibitions
Regional Office Lahore participated by arranging a stall to display Council’s services,
products and prototype models for different R&D activities at Science and
Technology Exhibition/Symposia 2015 organized by MoST at PCSIR Labs. Complex,
Lahore on April, 13 2015. The main theme was “The Role of Research
Organizations, Academia and Industry in National Development”.
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4. National & International
Collaborations
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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
 International Centre for Agricultural Research in Dry Areas (ICARDA)
 Commonwealth Scientific and Industrial Research Organization (CSIRO), Australia
 University of Science and Technology, China
 International Atomic Energy Agency (IAEA), Vienna, Austria
 European Commission (EU)
 Inter-Islamic Network on Water Resources Development and Management (INWRDAM)
 International Centre for Integrated Mountain Development (ICIMOD)
 International Commission on Irrigation and Drainage (ICID)
 International Water Management Institute (IWMI), Colombo, Sri Lanka
 Kochi University of Technology, Kochi, Japan,
 Korean International Cooperation Agency (KOICA)
 US Department of Agriculture (USDA)
 World Health Organization (WHO)
 United Nations Educational, Cultural and Scientific Organization (UNESCO)
 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 University (UNU)
 UNESCO, International Hydrological Programme (IHP)
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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)

 MoU was signed between PCRWR and Project In-Charge, National Analytical Facility for
Substance Abuse, National University of Science and Technology (NUST) to share
analytical facilities including LCMS/MS available at PCRWR to facilitate ongoing
research activities at NUST.

 MoU was signed between PCRWR and PINSTECH for Mutual Cooperation on
Research, on January 12, 2015

4.2 International Collaborations
 International Centre for Agricultural Research in Dry Areas (ICARDA): ICARDA

signed a contract with PCRWR under the project, “Watershed Rehabilitation and
Irrigation Improvement in Pakistan: Demonstrating and Disseminating the Best Practices
and Technologies to Help Rural Farmers” under the USDA cooperation. The overall goal
of the project was to promote sustainable agricultural production, higher incomes and
improved livelihoods of rural communities in irrigated and rainfed areas through better
management of land and water resources. It is planned to develop demonstration sites
in different agro-climatic zones of the country and successfully demonstrate and
disseminate practices and technologies that can help farmers to more efficiently capture,
store, and use water for irrigation, and reduce loss of water and soil. PCRWR developed
demonstration sites at its R&D Centers at Tando Jam, Peshawar and Sargodha to
demonstrate cultivation of crops on beds/ridges and orchards under trickle irrigation
system. So far 10 Professionals’ trainings and 10 Farmers’ Days have been conducted
in which around 300 professionals and 500 farmers have been trained for various water
management practices. Moreover, the following dissemination material have also been
developed:

- Pani ki ahmiyyat Quran aur sunnat ki roshni main

- Solar-Powered Pumping Systems for High Efficiency Irrigation: Design Manual for
Practitioners

- Rice Cultivation on Beds – an Efficient and Viable Irrigation Practice

- Planting of Wheat on Beds: An Efficient Irrigation Technique

- Bed Planter se faslon ki kasht

- Ridger se faslon ki kasht

- Patrion par gandam ki kasht aik muassar tariqa-e-aabpashi

- Sindhi version of Bed Planter se faslon ki kasht

- Sindhi version of Ridger se faslon ki kasht

 International Hydrological Programme (IHP): International Hydrological Programme
(IHP) is an initiative of UNESCO. A meeting of Pakistan National Committee on IHP was
held on August 27, 2014 at PCRWR Headquarter, Islamabad. The agenda of the
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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. PMT
Section of Council contributed in finalizing the TORs of the PNC-IHP.

 International Commission on Irrigation and Drainage (ICID): Dr. Muhammad Ashraf,
Chairman, PCRWR participated in the 45th Annual Meeting of Pakistan National
Commission on Irrigation and Drainage (PANCID) held at Islamabad on May 12, 2015.
The meeting was focused on agenda items: confirmation of the minutes of the 44th

annual meeting, discussion on reports of working group of PANCID, proposed PANCID
membership in ICID working groups, revitalizing activities of PANCID at national and
international levels, finalization of the delegation for the 66th IEC meeting and 26th

European Regional Conference to be held on October 11-16, 2015 at Montpellier,
France and PANCID achievements.

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

- NAMA is a UK and German assisted platform, which sponsors projects related to
climate change. PCRWR submitted the proposal entitled, “Climate Change Impact
and Mitigation Measures in the Dryland Farming Systems of Pakistan”.

- Most of the irrigation is carried out in Belarus through retention tanks wherefrom the
water is channelized through canals. The concept of on-farm water retention is in
infancy in Pakistan. Whereas, Pakistan has done considerable work on high
efficiency irrigation system like cultivation on beds. The joint proposal entitled,
“Efficient Irrigation Techniques to Enhance Water Use Efficiency and Productivity”
was submitted for mutually benefitting both the countries.

A Meeting of Pakistan National Committee on IHP
held at PCRWR Headquarter, Islamabad
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5.1 Provision of Safe Drinking Water

5.1.1 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 cannot be diagnosed 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.

5.1.2 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.
 Monitoring and surveillance of water supply schemes.

5.1.3 Achievements
 Completed 16 water quality laboratories at Karachi, Hyderabad, Nawabshah, Sukkur,

Multan, DG Khan, Sahiwal, Abbottabad, D.I.Khan, Sargodha, Sialkot, Mianwali,
Loralai, Muzafferabad, Gilgit and Gujranwala.

 One in progress (Faisalabad 85%)
 Could not be started yet at Khuzdar due to law and order situation.

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

5.1.3.2 Installation of Demonstration Water Filtration Plants
Five filtration plants were 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.

5.1.3.3 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 in Table 5.1.1.

Table 5.1.1: Assessment survey of water supply schemes

Province Districts
Surveyed

Water Supply
Schemes

reported by
Provinces

Surveyed Water Supply Schemes

FunctionalTotal 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

5.1.3.4 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. 2688 professionals associated with water supply agencies of Punjab,
Sind, KP, AJK and Gilgit Baltistan were trained, during courses conducted at Islamabad and
Karachi (Table 5.1.2).

Table 5.1.2: 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
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5.1.3.5 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 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.

5.1.3.6 Submission of PC-IV
PC-IV of PSDW was prepared and submitted to MoST. The case for shifting the project from
development to non-development side was forwarded to MoST for onward submission to
Planning Commission.

5.1.4 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 more than 10000 water supply schemes will be carried out.
 The capacity of more than 5000 professionals of water supply agencies is enhanced.

Chairman with professionals of PCRWR visiting
Water Quality Laboratory, Gilgit
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5.2 National Capacity Building Institute (NCBI) for Water Quality
Management

5.2.1 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).

5.2.2 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.

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

5.2.3 Achievements

5.2.3.1 Recruitments
Initiated the recruitment of faculty and staff, application received were short listed.

5.2.3.2 Construction of Institute
After cancellation of contract with M/s SICNE, the work retendered and awarded to new
local contractor, who made substantial progress but work was again suspended due to
litigation. Structure of the building was, however, completed.
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5.2.3.3 Equipment and Items
List of all equipment for NCBI laboratories, items/accessories for auditorium, lecture and
computer rooms, hostel, kitchen, cafeteria etc and furniture was finalized with KOICA.

5.2.4 Benefit to Public/Economic Impact
 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.

 There will be an improvement of human development index of the country as well as
improvement in education competitiveness and develop knowledge based economy
through innovation and knowledge.

National Capacity Building Institute for Water Quality Management, Islamabad
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5.3 Demarcation of Groundwater Quality Zones in Indus Plain
and Marginal Areas for Sustainable Development and
Management of Groundwater (Lower Indus Plain)

5.3.1 Background
The groundwater is contributing about more than 40 percent in total water resources of
Pakistan. The main source of this valuable resource is Indus Plain which is underlain by a
huge, continuous well transmissive alluvium aquifer. The quality of water contained in
alluvium varies from fresh to saline and changes from place to place. The spatial variation of
groundwater is dependent on the availability of recharge source. Generally the freshwater
occurs near rivers, canals and in irrigated areas. The behavior of groundwater regime
remained highly variable during past fifty years. During first three decades the groundwater
recharges remained more than pumping because of seepage from Indus Basin Irrigation
System Network. This seepage resulted in waterlogging and salinity. During the last 20
years the increasing population in country required extensive use of water. After full
utilization of the surface water resources the further shortages in freshwater supplies were
met from underlying Indus Plain aquifer. Indiscriminate and extensive groundwater pumping
caused severe problem of groundwater mining, saline water up coning, and saline water
intrusions. Both waterlogging and groundwater mining seriously affected the irrigated
agriculture in the Indus Basin.

The situation could be improved if the present quality status is determined and mapped
properly; proper estimates of groundwater resources are established; future management
skills are fully enforced; and public awareness strategies are created for the wise use of this
renewable resource.

A development project “Demarcation of Groundwater Quality Zones in Indus Plain and
Marginal Areas for Sustainable Development and Management of Groundwater (Phase-I)
was successfully completed in the Upper Indus Basin to explore and investigate
groundwater potential in the upper Indus Plain and its marginal areas. The outcomes
provided encouraging results for the extension of the similar activities to the Lower Indus
Plain as well. The assessment of groundwater of entire Indus Plain is important for its
sustainable management.

5.3.2 Specific Objectives
 Demarcation and mapping  of fresh groundwater quality zones in the Lower

Indus Plain by geophysical and hydro-geological surveys.

 To ascertain safe yield in different groundwater zones.

 To predict the future behavior of groundwater regime in response to
pumping/recharge in different groundwater zones.
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5.3.3 Methodology
Following methodology will be adopted to achieve the objectives:

 Application of modern research tools, like GIS, and geophysical survey
 Groundwater modeling

Electrical resistivity surveys will be conducted at 5 km x 5 km grid for shallow survey upto
the depth of 300 meters. Deep survey upto the depth of 1 km will be conducted at 20 km x
20 km in Lower Indus Plain. Exploratory well drilling will be implemented at 25 km x 25 km
regular grids with following details:

 Shallow test holes
Upto the depth of 300 feet (160 Nos.)

 Intermediate depth test holes
Upto the depth of 500 feet (35 Nos.)

 Deep test holes
Upto the depth of 1000 feet (10 Nos.)

5.3.4 Achievements
Following probes have been completed:

 130 in District Sukkur
 205 in District Bahawalpur
 141 in District Ghotki
 112 in District Jacobabad
 87 in District Kashmore Kandhkot
 76 in District Larkana
 104 in District Shikarpur
 134 in District Kambar Shahdadkot
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Glimpses of Resistivity Surveys at different locations of project area
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5.4 Integrated Water Resources Management in the Highly
Depleted Pishin-Lora Basin of Balochistan

5.4.1 Background
Balochistan is the largest province which constitutes 44% of the total geographical area of
Pakistan, hosting only 5.7% of the total population. However, out of total 19.4 million
hectares (Mha), only 2.07 Mha are not being cultivated due to shortage of water. Surface
water in Balochistan comprises precipitation in the form of surface runoff and its share of
water from the Indus River. Groundwater is the only dependable source of water. However,
continuous pumping of groundwater to meet the increased demands of agriculture, industry
and domestic uses has caused the problems of groundwater depletion and water quality
deterioration. Now, with the reduction in rain and snowfall due to climate change, and
pumping with electric driven deep wells, the water table has been fallen at an alarming rate.
During the last two decades, the number of tubewells has increased from 7,000 to over
22,000. The area irrigated by tube wells has also increased from 0.05 to 0.25 million
hectares. Although the tubewells have brought many difficult areas under plough which were
otherwise lying barren, but it has affected the groundwater levels resulting in drying up of
many karezes and dug wells. In and around Quetta valley, which is very much influenced by
this phenomenon, one can hardly see any karez flowing. Similar is the condition in other
parts of Balochistan. Investigations carried out before the drought show that 2 out of 14
basins (Pishin Lora and Nari) are completely exhausted, whereas 6 out of the 12 remaining
basins have used more than 80% of their water resources. In some areas the water table is
depleting at a rate more than 3 m per year. Pishin-Lora Basin is located in the northern part
of Balochistan between latitudes 28o 43′ N and 31o 00′ N and longitudes 66o 12′ E and 67o

43′ E. The total area of the Basin is 1.775 Mha spreading over 5 districts of Pishin, Killa
Abdullah, Quetta, Mastung, and Kalat. Out of total catchment area 0.239 Mha has been
characterized as low 1.324 Mha as medium and 0.213 Mha as high potential recharge
zones. Geological formations and rainfall, the recharge for wet, average and dry years have
been calculated as 230, 170 and 110 million m3 for Pishin-Lora Basin, respectively.

5.4.2 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.

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

5.4.3 Implementation Methodology
The study would be undertaken in sub basins of Pishin and Kuchlagh through an integrated
approach. The project objectives would be achieved through following activities:
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Objective 1: A detailed survey of selected sites will be carried out to collect data regarding
no. of tubewells, depth of tubewell installed, water table depth, discharge, time of operation,
number. of springs, karezes, perennial/non-perennial streams, etc. Similarly, data on
artificial recharge activities established in the area would also be collected including
techniques used, present status, and their impacts, etc. Moreover, data on existing irrigation
practices would also be documented. The existing data from respective agencies on rainfall-
runoff for different sub-basins of project area, and evaporation rate from open water
surfaces would also be collected. Pre-resistivity survey will be conducted in project area at
selected sties to determine the water table depth, type of aquifer, geology of the area and
water quality. It is also mentioned that remote sensing GIS tools will be used to map the
existing situation. These information would be processed to assess the total groundwater
abstraction and utilization status. This would help develop a comprehensive plan for
sustainable management of available water resources.

Objective 2: The implementation of recharge techniques would include: (i) rainwater
harvesting for groundwater recharge, and enhancement, (ii) to manage surface water
resources and utilization through storage of surface water in check dams and bundhats etc.
(iii) utilization of existing recharge dams with various management practices such as
expansion of bed of nullah on upstream side of dam; siphoning to spread water downstream
where possibility for silt deposition is minimal; downstream check structures for storing
overflow from dams; development of inverted wells and other recharge techniques in the
bed of nullah at downstream; (iii) check structures on upstream of dams and (iv) watershed
management (afforestation with indigenous species, soil erosion control measures etc).
Appropriate sites would also be selected for the construction of new leaky dams, inverted
wells, check structures, ditches, etc. for artificial recharge. Different techniques would be
tested to reduce the evaporation from the open water surfaces. Watershed management
activities would also be carried out in the catchment area of the constructed dams to reduce
soil erosion and water conservation. There are nearly 39 delay-action dams in the project
area, most of which have been silted up. Pilot activities will be carried out to improve the
recharge performance of these delay action dams with appropriate measures as defined
above.

Objective 3: The implemented activities would be monitored to study the recharge
phenomenon and would be evaluated for economic and technical feasibility. Piezometers
will be installed to monitor the recharge phenomenon of the established
techniques/activities. The feasible techniques would be disseminated through field visits and
outreach workshops for wide scale adaptation by various agencies involved in water
resources development and management in the province and other water scarce areas of
the country. The project would help improve the water availability in the area. Students will
also be involved where possible.
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5.4.4 Activities and Achievements

5.4.4.1 Assessment of Existing Water Resources
A detailed survey of selected sites as mentioned in objective-1 is in progress. This would
help develop a comprehensive plan for sustainable management of available water
resources.

5.4.4.2 Implementation of Artificial Groundwater Recharge Techniques
The following implementation plan will be executed during the Project’s duration

1 Construction of leaky dams 08 Nos.
2 Construction of inverted wells 10 Nos.
3 Construction of check structures/check dams 30 Nos.
4 Installation of piezometers 06 Nos.
5 Improvements in existing dams 02 Nos.
6 Monitorng of existing dams 03 Nos.

During the period under report one leaky dam has been constructed at Cheena Dam, UC
Bagh, District Pishin.

5.4.4.3 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 along with existing tubewells
in project area, 08 nos. of piezometers were installed in Tehsil Barshore Union Council
Bagh.

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

5.4.5 Benefit to Public/Economic Impact
 The enhancement of groundwater storage would help rise the water table. This in turn

would help reduce the installation and operational costs of the tubewells.
 The impacts of efficient groundwater recharge techniques would certainly help improve

water availability in depleting groundwater areas facilitating water demand for agriculture
and other uses, and would directly improve social and economic conditions of
beneficiaries.

 The implementation of groundwater recharge techniques would help reduce the soil
erosion and increase the groundwater storage.
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A view of leaky dam up stream showing inverted well

A check structure

A delay action dam and leaky dam up stream showing check structure
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6.1 PCRWR HEADQUARTER, ISLAMABAD

6.1.1 Introduction
The Water Management, Desertification Control and Water Quality Sections of the Council
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.

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,
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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.

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 PNAC on February 19-20, 2013 have been conducted. The last assessment
audit was performed by PNAC on July 2015.

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
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.
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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
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 16000 bibliographic records available in the computerized
databank pertaining to the library collection of PCRWR and its outfits, as well as WAPDA
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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 consultancies and services for soil and water conservation and development are offered
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’ page-31.

6.1.5 Research and Development Activities

6.1.5.1 On-going Projects (PSDP)
The following four projects were under execution by PCRWR Headquarter, Islamabad with
the participation and collaboration of PCRWR Regional Centres/Offices and Regional/Sub-
Regional Water Quality Laboratories:

i. Provision of Safe Drinking Water-Khushal Pakistan Programme
ii. Establishment of National Capacity Building Institute (NCBI) for Water Quality

Management
iii. Demarcation of Groundwater Quality Zones in Indus Plain and Marginal Areas for

Sustainable Development and Management of Groundwater (Lower Indus Plain)
iv. Integrated Water Resources Management in the Highly Depleted Pishin Lora Basin

of Balochistan
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6.1.5.2 On-going Research Studies (Non-Development)

6.1.5.2.1 Major Activities at the R&D Farm, Darkali Kalan
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 2014-15.

Study-1: Integrated Land and Water Management Activities at Research and
Demonstration Farm, Gujjar Khan

Objectives
 To conduct research on integrated land and water management practices at pilot

scale; and
 To develop mechanism for adoption of the best suited practices in the famous fields.

Methodology
The study was carried out at Research and Demonstration Farm of PCRWR at Darkali
Kalan, Gujar Khan. Following practices were designed and implemented in the fields:

 Tree plantation on micro-catchments
 Soil erosion control (biological engineering)
 Rooftop rainwater harvesting
 Drip irrigation
 Dug well /lift irrigation
 Growing wheat under water conservation practices

Achievements
Major achievements of the study were:

(i) There is great potential for growing fruit orchards with the help of drip irrigation system. It
is general concept among the farmers of the Pothwar region that the water requirements
of the orchards may not be fulfilled with rainwater and need supplemental irrigation. The
experiment on growth of citrus orchard at the R&D Farm reflects that the citrus orchard
may entirely sustain even on rainwater under the development of designed micro-
catchments which conserve the rainwater as per/close to the requirement of plant. The
supplemental irrigation may be done to avoid water-stress on plants with the help of drip
irrigation. A drip irrigation system installed at the R&D Farm supports to the citrus
orchard having 450 plants. This gravity flow based drip irrigation system is having a
water tank with capacity of 500 gallons. The system successfully provides the one time
supplemental irrigation to the orchard at a rate of 1-1.25 lit/plant and the orchard is
successfully sustained.

(ii) The proper leveling of fields along with preparation of field bunds also help in protecting
against erosion provided with proper erosion control structures for outflow. The erosion
control structures designed as per the maximum rainfall and intensity with proper
clearance from field bed not only protect precious soil, rather enhance the soil fertility
and moisture level for better germination/plant growth/crop growing. Low cost structures
made with locally available stones not only protect the soil from erosion but also reclaim
the soil at upper side of the structure at R&D Farm, Darkali Kalan. It was observed that
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50% soil erosion was controlled at Farm under the study during the last one year by
using the above mentioned techniques.

(iii) Rooftop harvesting is an excellent practice to conserve the rain water in water scarcity
areas. The rooftop harvesting may save the rainwater from few gallons to hundred of
gallons against the rainfall events. It is also an economical way to save the precious
rainwater. Under the climatic conditions of Pothwar region, kitchen gardening and allied
lawn/s of the farmstead may easily be maintained with proper designed rooftop
harvesting systems.

(iv) The lift irrigation system from the open well, river, dam or from water bodies need
energy which is conventionally derived from diesel engines or electric motors etc. A fuel
and pollution free and environmental friendly solar system with zero operating cost was
trialed at the R&D farm to lift the irrigation water from open well and water ponds. The
system is having 250 watt (0.33 hp) DC type submersible motor coupled with solar panel
of 260 watt. The system’s cost is around Rs. 50,000 and is successfully fulfilling the
water requirements of farm having an area of 23 acres. Thus there is great potential of
solar system in lifting the irrigation water even from 30 m and is also practical and viable
to adopt. Furthermore, the pressurized drip irrigation may be successfully operated with
solar systems.

(v) Under barani conditions, three different varieties of seed for growing wheat was trialed
and concluded that the effects of the water scarcity on wheat crops may be minimized
by using the water tolerant seed verities like Advance line (02) and by using
recommended quantities of fertilizers (DAP and Urea) which is 40 kg/acre.

(vi) The rainwater harvesting pond (RWH) is one of the good techniques for injecting
rainwater to the groundwater as well as surface storing. A RWH pond constructed in
2011 was converted into open well in the current study and high recharging rate of fresh
and sweet water was observed. This activity concludes that open well constructed in the
rainwater channels may give potential irrigation water at relatively lower digging depths
and best for pumping with solar system.

6.1.5.2.2 Collaborative Research Activities

Title: Study of Rainwater Harvesting System for Implementation
Rationality and Design the System

Background
The project is a two-year pilot initiative funded by the United Nations Trust Fund for Human
Security (UNTFHS). It is a joint UN inter-agency collaboration to bring about improvement of
human security situation among rural and disadvantaged populations in Khyber
Pakhtunkhwa (KP). Three partnering UN agencies, i.e. UNESCO, UNDP and WHO together
with the Government of Khyber Pakhtunkhwa identified Union Council "Musa Zai” being one
of the poorest and socially excluded Union Councils of district D. I. Khan for project
interventions. The interventions are targeted to mitigate adverse impacts of prolonged
internal conflicts in Pakistan by fostering peace and multi-sectoral development at
community levels leading to improved human security.

Project Area
UC Musa Zai consisting 29 villages, is a rainfed area prone to droughts and floods. The
livelihoods of the people is mainly agro based which further depends on rainwater and
riparian water. The major crops are wheat, gram and millet, fodder is also grown for
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livestock. The population of UC is reportedly 40,816 people with 5671 houses.The quality
and quantity of water are the major concerns in the villages of UC Musa Zai.  The main
source of drinking water is pond. About 68% people use ponds for their drinking water
whereas only 22% people are found to be using hand pumps and very small number is
using tubewells. Water in the ponds is collected through traditional water harvesting
techniques or from the perennial water. However, due to improper storage and protection
facilities, the stored water is reportedly not clean and in most areas humans and animals
drink water from the same pond. Mostly women have the responsibility to fetch water from
water source.

Methodology of Baseline Survey

Field Survey
A questionnaire was developed to collect all the essential data and information regarding the
rainwater harvesting ponds to assess the socio-economic and technical aspects for
developing proposed rainwater harvesting systems in the project area.

Collection of Secondary Data
The temperature and rainfall data for the last 53 years (1961-2013) of the area was obtained
from Pakistan Meteorological Department (PMD) to calculate the effective rainfall and
rainwater harvesting potential to design the better and cost effective system which will cater
the demands of the inhabitants.

Development of GIS Based Maps
Following activities were carried out for development of GIS based maps of the study area:

 Base map preparation
 Analysis/study of topographic variations in terms of elevation and slope
 Runoff flow paths identification
 Identification of potential sites along with location of existing community based

rainwater harvesting ponds

Field Survey of Rainwater Harvesting System
Soil Textural Analysis
Soil samples of the project area were also collected for textural analysis to determine the
nature of soil as well as evaporation losses. Hydrometer method was used for identification
of textural class of soil and the soil texture was based on the USDA textural classes. The
analysis of the soil samples collected during the survey was performed in the Soil Testing
Laboratory of Gomal University, D.I. Khan. Following activities were carried out for
development of GIS based maps of the study area:

 Base map preparation
 Analysis/study of topographic variations in terms of elevation and slope
 Runoff flow paths identification
 Identification of potential sites along with location of existing community based

rainwater harvesting ponds
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Data Management and Analysis
Keeping in view the use of results and information derived from the Baseline Survey, at
various levels including; socioeconomic and technical assessment for developing proposed
rainwater harvesting systems, the survey data have been analyzed using the simple
techniques of exploratory analysis. The results of survey have been displayed in constructed
tables which elucidate each and every aspect of the site surveyed. The tabulation of the
results has been delineated in a form to make the results quite intelligible.

Main Findings
The exploratory analysis to an extent was carried out to derive some main indicators in
quantified terms taken for protecting the ponds and reported problems of community
regarding the ponds. Accordingly, a brief resume is given here under:

 On the basis of 31 villages of UC Musa Zai, out of the total population surveyed
(70,610) more than 5000 persons have no excess to the water storage facilities. The
un-served population is more evident in Musa Zai (500), Geb Kelay (1000), Borang
Kelay (1500), Kot Musa (400), Gara Jat-2 (1000) and Gara Murid Shah with (975).

 Out of the 31 villages surveyed, 25 (81%) villages have water storage reservoirs
(ponds/tanks) while some 6 (19%) villages have no storage facilities. The villages of
Musazai, Geb Kelay, Borang Kelay, Kot Musa, Gara Jat-2 and Gara Murid Shah
have no facility to store the water and thus obtain water from other sources in the
vicinity of their residences.

 An majority of the villagers (87%) of the surveyed villages, collect and store rainfall
runoff in the ponds and the remaining (13%) of the villagers, use wells/hand pumps.

 Out of 31 villages surveyed in the UC, in 15 (48%) villages the existing ponds were
managed by CBOs, nearly 10 (32%) villages had no CBOs for ponds while in
remaining six (20%) villages, the inhabitants still had not developed any water
storage facility and CBOs were also not existing.

 The physical and hygienic conditions of the existing ponds were not good. The ponds
were earthen which were not properly maintained and cleaned. Similarly, no proper
arrangements have been made for protecting the water from animals and other
contaminants.

 Due to the lack of proper storage and protection measures, the pond water is unsafe
for drinking. In most of the areas, humans and animals drink water from the same
pond. Poor water quality and unhygienic conditions have further aggravated the
water related diseases in the area. Taste, color, odor and microbiological
contamination were among the main problems of the water as reported by the
inhabitants of the project area.

Recommendations
 Average annual rainfall of the area is about 313 mm and most of the soil is clay in

nature. Therefore, there is a high potential for rainwater harvesting.
 Water storage facilities may be provided in the villages having no such facility.
 Major focus may be made on the improvement of existing ponds e.g. reduction in

losses, provision of fence, provision of platform independently for human and
livestock, etc.

 Detailed groundwater investigations may be carried out to identify sweet
groundwater pockets for future groundwater development.
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6.1.6 Regular Research Activities

6.1.6.1 Quarterly Monitoring of Bottled/Mineral Water
PCRWR under the administrative control of Ministry of Science & Technology 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, 2014 to June
2015, 319  bottled/mineral water samples of commercially available brands have been
collected from major cities such as; Islamabad, Rawalpindi, Lahore, Tando Jam,
Bahawalpur, Sargodha, Sialkot, Faisalabad, Sahiwal, Karachi, Quetta, and Peshawar). All
the samples were analyzed at ISO-17025 accredited National Water Quality Laboratory,
Islamabad for physico-chemical and microbiological parameters. Laboratory findings were
compared with permissible limits of WHO and PSQCA to evaluate the bottled water quality
for the consumer’s protection. The findings of monitoring trials during July 2014 to June
2015 have revealed that out of 319 samples, 276 (87%) were found to be safe, whereas, 43
(13%) samples of various brands were declared to be unsafe due to presence of chemical
(Arsenic, Sodium, Potassium and TDS) or microbiological contaminants. The findings of
2014-15 are summarized in Table 6.1.1:

Table 6.1.1: Quarterly monitoring of bottled water brands 2014-15

Sr.
No. Quarter

No. of brands

Total
Safe Unsafe

No. %age No. %age

1. July-September 65 57 88% 8 12%

2. October-December 76 66 87% 10 13%

3. January-March 71 63 89% 8 11%

4. April-June 107 90 84% 17 16%

Total 319 276 87% 43 13%
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6.1.7 Glimpses of Activities

Field data collection A water reservoir

Citrus plants irrigated with drip irrigation Vegetables grown on drip irrigation

Mr. Fazal Abbas Mekan, Federal Secretary,
MoST visiting R&D Farm

Rooftop rainwater harvesting system
for kitchen gardening
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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 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

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.

6.2.3.4 Lysimeter Station
A 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.

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 (Tensiometer, Gypsum Block, Salinity
Sensor, Soil Water Extractor, Water Sampler, Bubler, Sprinkler, and Water Level Indicator).

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 into 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.

6.2.4 Consultancies and Services
 Groundwater investigations/electrical resistivity surveys
 Water conservation and management
 Soil and water quality testing/advisory
 Instruments designing, fabrication and manufacturing on small scale

The above noted services are available for private and public sector.
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The Regional Office Lahore provided groundwater investigations, water quality monitoring,
testing and advisory services to a number of customers which are mentioned in the section
‘3-Commercialization and Innovation’ page31.

6.2.5 Research and Development Activities

6.2.5.1 On-Going Research Studies (Non Development Budget 2014-15)

6.2.5.1.1: Water Conservation Research Studies
Conservation and efficient utilization of available water resources is the 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. Following studies were carried out at
PCRWR R&D Center Sial Mor, Sargodha.

6.2.5.1.2 Growing rice crop with efficient irrigation methods

Objectives
 To evaluate water savings in different irrigation methods.
 To determine Water Use Efficiency of each irrigation method.
 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 Mor 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
 About 52 percent less water was used in Kharif 2014 for growing rice crop on

sprinkler as compared to conventional irrigation method.

6.2.5.1.3 Impact of different organic manures on soil fertility and crop yield

Objectives
 To determine impact of different organic materials on crop yield and soil fertility.
 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 Mor 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.
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water holding capacity etc. Therefore this study is being carried out at Sial Mor 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
Rice crop in Kharif 2014 and wheat in Rabi 2014-15 were growing since Kharif 2013 by
using green, farm yard and poultry manures to evaluate their impact on soil fertility. In first
year of the study (2013), the increase in soil fertility (organic matter %) was observed 330,
350 & 240 percent as compared to pre-study values, respectively. In second year (2014) no
more manure added, the increase in fertility (organic matter) lowered by 28 and 22 percent
in plots where green and farm yard manure respectively were used. Whereas increase in
fertility due to poultry manure remained at same level.

6.2.5.1.4 Demonstration of bed & furrow techniques for growing of rice and 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. PCRWR evaluated 30 cm size of bed and furrow optimum for rice,
maize and wheat crops, which offered most efficient configuration with maximum water use
efficiency.

Rice crop (Super Cornel Basmati) was grown on 4.5 acres by conventional and bed and
furrow irrigation methods. The average yield of paddy obtained as 1.08 tons/acre with 31%
saving of water.

Parameters Bed & furrow irrigation method Conventional irrigation
method

Yield (kg/ha) 2730 3050

Water saving (%) 31 -

WUE (kg/m3) 0.17 0.15

Harvesting and threshing of wheat crop grown with different irrigation methods were
completed. The obtained average yield and water saving is as follows:

Irrigation method
Area

(acres)
Yield obtained

(tons)
Average yield

(tons/ha)
Water saving

(%)

Bed and furrow method 4.4 5.35 3.00 28
Sprinkler method 0.95 1.12 2.91 48
Flood basin (drill) 1.25 1.51 2.98 -
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6.2.5.2 Groundwater Investigation Surveys
 Electrical Resistivity Survey for groundwater investigations in district Kasoor, Sialkot,

Faisalabad, Sargodha, Lahore, Bahawalpur and FATA were carried out for private
customers by PCRWR Regional Office, Lahore.,

6.2.5.3 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, Faisalabad,
Sargodha Sahiwal ansdSialkot.
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6.2.6 Glimpses of Activities

Wheat and rice cultivated on Beds and Furrows

Demonstration of bed and furrow at  PCRWR R&D Centre Sial Mor sargodha

The farmers and professionals  are being provided training under ICARDA project at R&D Centre,
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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 in Cholistan desert. 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 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 administrative control of
Regional Office Bhawalpur.

6.3.3.4 Field Research Station
A Field Research Station 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 in the desert area.

6.3.3.5 Micro-Desertification Control Farms
The micro desertification control farms have been established at 4 sites in Dingarh,
Naraywala, Hyderwali, 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.

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

6.3.4 Research and Development Activities

6.3.4.1 On Going Research Studies (Non Development)

6.3.4.1.1 Growing of oil seed crop (mustard) as Rabi and cluster bean as Kharif crop
for utilization of desert barren land

Objectives:

 To observe the effect of saline water on the yield of mustard crop.

 To utilize barren desert land and convert into productive one.

 To draw cost benefit ratio of mustard and cluster beans in desert environment.
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Methodology:

To achieve the above objectives, following methodology was adopted:

 Oil seed crop (Mustard) was sown at three locations on the farmers’ fields wherein
fields were located on the boundary of smaller Cholistan area, field area selected as
2 acres each at (80-DB), (71-DB) and one across defense trench passing through
the smaller Cholistan area. Sowing took place in the last week of October, 2014 with
an average seed rate of 5 kg per acre. Broad cast method of sowing was adopted on
first irrigation (rouni). Almost uniform rates of fertilizer i.e. DAP and Urea were
applied.

 At each plot groundwater pumped through turbine was applied. Soil samples as well
as ground water quality samples were collected prior to crop sowing. Soil samples
taken from rooting depth concluded soil type as saline sodic for all the three plots.
Groundwater quality varied for three locations as 3106, 2733 and 1979 TDS (mg/ltr)
at the 3 respective locations. Crop was grown using bed furrow field lay out to
achieve water saving. In addition all relevant agronomic data on plants/m2, average
plant height per week, branches per plant, pods per plant etc. was also recorded. At
the end, crop yield for each particular field was recorded which gave; 494, 480, and
496 kg/acre.

 Technical man power and machinery for survey, leveling, layout preparation of
barren desert land and scientific methods for irrigation, crop sowings etc. were
advised to farm owners, so that maximum yield could be obtained by adopting water
conservation practices. Monetary value data of input i.e., expenses taken place on
growing and harvesting the crops and similar values of yields obtained were
computed to draw cost benefit ratio as per objective 3 of the study.

Achievements
 Soil sample analysis data indicated common saline sodic type of soil at 3 locations

with soil texture as sandy loam. Experiment was conducted using groundwater with
varying salinity and SAR values. The similar values comprised in the form of TDS
and SAR as; 3106-17.77, 2733-9.53, 1979-6.47 for 3 respective plots. The above
mentioned respective actual seed rate varied as 7, 3.5, 5 kg per acre for respective
locations.
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6.3.5 Glimpses of Activities

Fig (L) and Cactus (R)  grown in the field

Mustard crop at a glance (2014-15) cultivated at different locations

Olives grown on drip irrigation
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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. DRIP 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.

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 Institute 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:

Physical Parameters: Colour, Odour, Taste, pH, Turbidity and Total Suspended Solids
(TSS).
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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 administrative 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
3m x 3m x 5m. 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 Institute.
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 (ETo)
are calculated on daily and hourly basis using Modified Penman equation.

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.
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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.

(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’ Section page 31.

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:

 Demarcation of Groundwater Quality Zones in Indus Plain and Marginal Areas for
Sustainable Development and Management of Groundwater (Lower Indus Plain).
Progress in Section-5, PSDP Projects page 45).

6.4.5.2 Non-development/Regular activities

6.4.5.2.1 Desertification Control Activities at R&D Center, Khario Nara, Mithi
Desertification control activities were carried out at 20 acres of R&D Center, Khario Nara,
Mithi, Tharparkar. Micro catchments preparation around the trees, bushes, herbs and
shrubs reached up to 320 bowls with square, rectangular, circular and semi-circular in
shapes.

 300 Jojuba were planted within gaps in 8 acres piece of land under trickle irrigation.
 100 Cactus planted around the boundry.
 15 Cono corpus plants on trial were grown.

6.4.5.3 Regular Research Studies

6.4.5.3.1 Lysimeter Studies in Sindh

Study No.1 Determination of consumptive use of water for papaya plant under
different watertable depths (May 2013 to December 2015)

Background
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 fruit, hence to meet the
requirement of the country, Pakistan imports a considerable quantity of fruit and as a
consequence huge amount of foreign exchange is being spent every year. Therefore, to
minimize the import of 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.
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Objectives

 To confirm the consumptive use of water or actual water requirement for papaya.

 To establish crop coefficient and crop coefficient curves for papaya crop using
empirical formulae or Modified Penmen Equation.

 Assessment of soil salinity under different watertable depths.

Treatment
T1 = 1.50 m water table from ground surface

T2 = 2.00 m water table from ground surface

T3 = 2.50 m water table from ground surface

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

The second time papaya plants were planted in May, 2014. The pits were prepared about
30 x 30 x 30cm. The distances between plant to plant and row to row were kept as 6 ft. Four
numbers of plants were planted in each lysimeter. Recommended dose of fertilizer was
applied and all the cultural practices were carried out.

Achievements
Table 6.4.1: Yield, water used and water use efficiency of papaya for June 2014 to May

2015 under different watertable depth

Water table
Depth (m)

Yield
(kg/ha)

Water used
(mm)

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

1.5 63441 1374 46.17

2.0 40860 1284 31.82

2.5 47856 1062 45.06

It is evident from Table that maximum CU was obtained as 1374mm at 1.5 m watertable
depth followed by 2.00 and 2.5m watertable depth as 1284mm and 1062.00mm. More yield
was also obtained at 1.5m watertable depth as 63441 kg/ha followed by 2.00 and 2.5m as
40860 kg/ha and 47859 kg/ha.
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6.4.5.3.2 Field Research/Study

Study No.2 Determination of consumptive use (Cu) of water for banana crop under
field conditions (April, 2013 to May, 2016)

Background
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 irrigation are quite common practices by farmer because irrigation is
not applied on the basis of crop water requirements. This results in low crop water use
efficiencies. 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 a
very important factor.

Objectives

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

 To determine the water requirement of banana under field conditions.

 Demonstration for university and internships students to conduct research for
Bachelor degree and Master degree program.

Treatments
T1 = irrigation according to farmers condition i.e. 4 inches weekly in summer and

fortnightly in winter
T2 = 0.75 Cu (from lysimeter)
T3 = 1.00 Cu (from lysimeter)
T4 = 1.25 Cu (from lysimeter)

Methodology
This study was conducted at DRIP campus Tandojam on one acre of land using canal (good
quality water) during canal closing period, Tube well water was used.

The banana suckers were planted in April, 2013. The soaking dose of 4 inches (100 mm)
was applied to each treatment. Recommended dose of fertilizer was applied and recorded,
and all the cultural practices were followed.

Results and Discussions
The results are given in the Table 6.4.2.

Table 6.4.2:  Yield, Water Used and Water Use Efficiency of Banana Fruit

Treatment Yield
(kg/ha)

Water used
(mm)

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

T1 198633 2820 70.43
T2 208476 1497 139.26
T3 208086 1996 104.25
T4 240391 2495 96.34
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As given in the table above, the maximum water was used in T1 as 2820 mm followed by T4,
T3 and T2 as 2495, 1996 and 1497mm respectively. Although maximum yield was found in
T4 as 240391 kgs/ha. Followed by T2, T3 and T1 as 208476, 208086 and 198633 kgs/ha
respectively. But maximum water use efficiency was found in T2 as 139.26 kg/ha/mm
followed by T3, T4 and T1 as 104.25, 96.34 and 70.43 kg/ha/mm. The study was in progress.

6.4.5.4 Completed Research Study

6.4.5.4.1 Effect of marginal quality water on the yield of canola and moong bean and
soil salinity under sprinkler irrigation system (October 2012 to April 2015)

Background
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 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 water resources as
surface water is already insufficient to meet the present water requirements of crops.
However, use of groundwater for crop cultivation and to obtain potential crop yield, it
depends upon its quality, soil type, tolerance of crop etc. Thus it needs research in these
directions. Therefore, this study was planned to be conducted 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 marginal quality water (Ecw 1.5-3.0 dS/m) on the yield of canola and
moong bean crops and their water use efficiency.

 Assess soil salinity before and after harvesting of crop.

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

Methodology
Canola crop was sown in October 2014 on two acres of land (one acre under sprinkler
irrigation using brackish water, half acre using canal (good quality water) and half acre
marginal quality water. The sprinkler irrigation system is already installed on one acre at
DRIP Research Farm which was connected with the tube well having marginal quality water.
The results of canola are given in Table 6.4.3. The last moong bean crop was sown in 2015
in Kharif season keeping a distance of 45 cm between row to row. Irrigation water and
fertilizer were applied accordingly. All the cultural operations such as plowing, seeding,
weeding, interculturing and agronomic parameters and plant protection measures were
being carried out. The results are given in Tables 6.4.3 and 6.4.4.
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Table 6.4.3: Yield, water used, water use efficiency and water saving of canola crop
2014-15

Irrigation type Yield
(kg/ha)

Water used
(mm)

Water use efficiency
(kg/ha/mm)

Water saving
(%age)

Sprinkler (marginal
quality water) 1325 225 5.88

25% over
canal and
tube well

water

Canal (good quality
water 1100 300 3.66

Tube Well (marginal
quality water) 913 300 3.04

The results indicated that maximum yield of canola was obtained in sprinkler (marginal
quality water) as 1325 kg/ha followed by canal irrigation system and tube well water as 1100
and 913 kg/ha. But less irrigation water 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 sprinkler irrigation system as 5.88 kg/ha/mm
followed by canal irrigation system and tube well water as 3.66 and 3.04 kg/ha/mm
respectively.

Table 6.4.4: Yield, water used, water use efficiency and water saving
of Moong bean crop 2015

Type of Irrigation Yield
(kg/ha)

Water used
(mm)

Water use efficiency
(kg/ha/mm)

Water saving
(%age)

Sprinkler (marginal
quality) 614 225 2.72

25% over
canal and
tube well

water

Canal (good quality
water 510 300 1.7

Tube Well (marginal
quality water) 412 300 1.37

The results given in Table 6.4.4 indicated that in sprinkler(marginal quality water) higher
yield as 614 kg/ha was found and in canal (good quality water) irrigation system 510 kg/ha
was found and lowest yield i.e. 412 kg/ha was found when tube well (marginal quality water)
was used. Less irrigation was used in sprinkler irrigation system as compared to canal and
tube well irrigation systems. 25% water was saved in sprinkler irrigation system in both the
crops as compared to canal and tube well water.
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6.4.5.5 Collaborative Research Studies

6.4.5.5.1 Growing of banana on raised-bed and conventional irrigation systems
(April 2015 to May 2018)

Objectives

 To evaluate cultivation of banana on raised beds in terms of crop yield and water
saving.

 Comparison of yield and water saving of banana crop with conventional irrigation
systems.

Treatments
T1 = Raised-bed irrigation system
T2 = Conventional irrigation system

Methodology
Banana suckers were planted in April 2015 under raised beds on 2.5 acre land and
conventional on 2.5 acre land, plant to plant and row to row difference was 7ft. irrigation to
banana under each treatment and fertilizer were applied as per recommended by ARI,
Tandojam. The study was in progress.

6.4.5.5.2 Sowing of cotton crop under different irrigation methods

Objectives

 To determine the yield and water use efficiency of cotton under different irrigation
methods.

 To evaluate the soil salinity status under different irrigation methods.

 To assess the water saving for cotton under different methods.

Treatments:
T1 = Raised-bed irrigation method

T2 =Permanent raised-bed irrigation method

T3 = Ridge (furrow irrigation method)

T4 = Conventional (flat irrigation method)

Methodology
Cotton was sown on different irrigation methods i.e. raised bed (dibbing sowing method) and
on permanent raised–beds (dibbing sowing method). The area under experiment was 2
acres. The plant to plant distance and row to row distance were kept as 0.75 ft and 2.5 ft
same for each practice. Irrigation to cotton under each treatment was applied as
recommended and fertilizer was applied under each treatment at the time of sowing.
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6.4.5.6 Regular Research Activities

6.4.5.6.1 Drainage Engineering Services
DRIP provided drainage machinery system to Bahria Garden City, Nawabshah. The
drainage system at Bahria comprises of two sumps, four main holes, twelve interceptor
drains, each drain having length of 380 m, spacing between two drains were maintained at
30 m and 45 m. The PVC perforated corrugated pipe was utilized for lateral (size 200 mm)
and collector (size 300 mm) pipes. The said task was completed in 6 days.

6.4.5.6.2 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.
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6.4.6 Glimpses of Activities

Cotton sown on beds Wheat sown on raised beds at DRIP R&D Farm

Geophysical Survey Training being conducted at
DRIP R&D Farm Tandojam

Engr. Muhammad Azam, DG (PMT), visiting DRIP
R&D Farm Tandojam

Chairman PCRWR briefing Mr. Otto Chief
ICARDA about banaa grown on raised beds

Director Incharge DRIP briefing Mr. Ashfaq Shiekh
DG DRIP about field research activities
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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).
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Chemical Parameters: Alkalinity, Ammonia, Bicarbonate, Calcium, Carbonate, COD,
Chloride, Total Dissolved Solids (TDS)/Conductivity, Nitrate, Nitrite, Phosphate, Free
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 administrative 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 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 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.

6.5.5 Research and Development Activities
6.5.5.1 On-going Project (PSDP)
The following project have been executed by WRRC, Quetta during the period under report:

 Integrated Water Resources Management in the Highly Depleted Pishin Lora Basin
of Balochistan. Progress in Section-5 on PSDP Projects page 48.

6.5.5.2 On Going Research Studies (Non Development)

6.5.5.2.1 Determining consumptive water use requirements of apple fruit at the
Research and Demonstration Farm of WRRC Quetta

Objectives

 To determine water requirements of apple fruit trees grown in Balochistan.

 To find out an appropriate irrigation scheduling for growing orchards.

 To determine the deep percolation losses through soil profile and watertable depth.

 To correlate the evapotranspiration data obtained through lysimetric research with
climatic factors and to work out orchards’ water use coefficient.
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Methodology
The type of soil is one of the most important variables in influencing the water consumptive
use of plants and trees. Therefore it was planned to fill the appropriate selected soil series in
the lysimeters. Under the technical guidelines and supervision of soil experts from Soil
Survey of Pakistan, the important soil series Shamozai were identified on which the
deciduous fruit trees are grown in upland areas of Balochistan. The other factors of
influence were climatic parameters such as solar radiation, temperature, humidity, rainfall
evaporation and wind speed. Crop type and stage of plant growth also play their role in
determining consumptive use. As fruit trees are grown in different agro-ecological zones of
the country, where climatic conditions vary to a great extent, appropriate information about
the actual consumptive use of water for different fruit trees is of basic importance in
achieving its efficient use. Frequently occurring soil series in the project area will be used
the research study. This study under control conditions will greatly help in understanding the
relations between soil, plant and water. Application of results obtained will produce economy
in use of water, maximize yield and make plant growth possible under available water
conditions.

Achievements
This experiment of investigations under control conditions on plant-water-soil relationship
shall be carried out in lysimeters which will have feature of control injection and drainage of
water, means of placing devices at different levels for periodic measurement of moisture,
temperature and other parameters.
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6.5.6 Glimpses of Activities

Chairman PCRWR visiting R&D Farm, Quetta

Representative of MoST visiting R&D Farm and project area

Data collection and field surveys
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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 Khyber Pukhtunkhawa (KP) and Gilgit-Baltistan,
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 Khyber Pukhtunkhawa and Gilgit-Baltistan.

 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, D.I. Khan and Gilgit are also
equipped with state of the art facilities and are providing service to the public and private
sectors, under the administrative control of WRRC Peshawar.

6.6.3.3 Field Research Station
A field research center on the already acquired piece of land of (12 acres), has been
developed and presently in operation. After the completion of all civil work related to Lysimeter
and establishing the meteorological observatory, the field research activities related to soil-
water-plant relationship, irrigation scheduling, nitrate leaching, groundwater contribution and
agro-meteorological data collection have been started regularly.
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6.6.4 Research and Development Activities

6.6.4.1 On-Going Research Studies (Non Development)

6.6.4.1.1 Evaluation of water saving techniques at the Research & Demonstration
Farm of WRRC Peshawar

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.
Due to shortage of water resources in the area, innovative water saving technique were
introduced with the following objectives:

Objectives
 To quantify the ground water contribution to the total crop water requirements under

field condition.
 To evaluate water saving technique at the research farm.
 To disseminate the outcome to the end users.

Methodology
The Research and Demonstration Farm presently consists of number of channels, dikes and
undulated fields. Due to seepage from the adjacent canal, the water table is relatively
shallow (at 1.0-1.5 m depth) which will be addressed to create favorable environment for
cultivation. For that purpose, an interceptor drain along the canal up to depth of 2-2.5 m will
be prepared. Drainage pipe would be laid in the interceptor drain and polythene sheet would
be laid vertically along the canal bank of the ditch wall, whereafter the ditch would be
refilled. The purpose of the polythene sheet is to reduce and block the cross section of the
seepage path from the canal. The effluent of the laid drainage pipe will be led to drain into a
sump at the eastern end of the farm on an area about half acre. The dug sump would have
depth of 3-4 m from the natural soil surface and the soil excavated from the pond would be
spread over the low lying fields for raising their level whatever possible. The sump would
serve as sink for effluent pumping as well as its evaporation for reducing the volume
required to be disposed off. As the drainage effluent would be of good quality it would be
used for irrigation. The surplus drainage effluent after meeting the irrigation requirement
would be pumped back to the canal if required. The impact of waterlogging management
practices on the fields would be evaluated by periodically recording water table through
specially installed piezometers and comparing it with the water table data recorded before
the intervention.

After thorough survey, unnecessary field channels and dikes will be removed and prevailing
watercourses will be improved where required for further reducing seepage from the
channels. The land will be leveled in the form of terraces because the fields close to the
canal are relatively higher than those away from it. Bringing the entire field at the same level
would lower the level fields close to the canal making them more prone to water logging.
Crops such as wheat, maize, sugarcane and orchards etc. would be sown on the available
area in duly specified and recorded plot sizes under conventional agronomic practices as
well as bed and furrow systems. The input data would be recorded for individual fields.
Tensiometers would be installed in each field for proper irrigation scheduling for maintaining
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optimum moisture level. Overall water consumed would be recorded and compared to the
crop water requirement under the prevailing practices in the area. As such, contribution of
shallow groundwater to the crop water requirement would be evaluated. The results of the
study will be demonstrated to the farmers of the other areas by arranging farmer/field days.

Achievements
 Wheat crop sown on beds, saved water up to 20%.
 Orchard developed on the R&D Farm through trickle irrigation system, saved water

up to 30%. Before trickle irrigation system flood irrigation was applied to the orchard.
 Maize crop was sown on raised beds, in order to introduce this new technique and

save the irrigation water up to 30%.
 Farmers’ days were organized for dissemination of raised bed technology for saving

the water in the fields.

6.6.5 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.
(iii) water quality testing (drinking, irrigation and wastewater).

The advisory, consultancy services provided during the period under report are described in
Section 3 ‘Commercialization and Innovation’ page

6.6.6 Regular Research Activities

6.6.6.1 The R&D activities at Mera Kachori Farm

A R&D Farm on the already acquired piece of land (12 acres) has been developed. The left
over construction work of Lysimeters by PWD was carried out under the direct supervision of
Chairman and Director (Water Management) PCRWR. All the 12 Lysimeters were
connected through pipes at the Lysimeter Chamber. Each Lysimeter was filled in with
gravels, crush and sand material up to one foot each and the remaining portion was filled in
with soil up to six feet each. In order to make the Lysimeter functional, juntar was sown as
field manures for increasing the soil fertility.

6.6.6.2 Bottle/Mineral Water Quality Monitoring
Samples of bottled water of different brands available in local markets of Peshawar, D.G.
Khan and Gilgit were collected on quarterly basis for the quality control of commercially
available bottled water.
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6.6.7 Glimpses of Activities

Lysimeters constructed at R&D Farm

Sowing of wheat crop on raise bed

Maize cultivated at R&D Farm
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List of PCRWR Regional and Sub-Regional
Water Quality Laboratories

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

1. National Water Quality Lab.
(NWQL), Islamabad.
PCRWR Head Office,
Khyaban-e-Johar, Sector H-8/1,
Islamabad.

Tel: 051-9101269
Exchange: 051-9101282-83
Fax: 051-9101278 & 051-9101280
www.pcrwr.gov.pk
Email: pcrwr_ibd@yahoo.com

2. Water Quality Regional Lab. Lahore.
6.4 K.M Main Raiwind Road,
Off Thokar Niaz Baig, Lahore

Tel: 042-35320484
Email: ropcrwr@lhr.comsats.net.pk

3. Water Quality Regional Lab.
Bahawalpur.
29 Sajid Awan Colony, Rafi Qamar
Road, Off Satellite Town,
Bahawalpur.

Tel: 062-9250191
Email: ropcrwrbwp@gmail.com

4. Water Quality Regional Lab.
Tandojam.
DRIP Campus, Tando Qaisar Road,
Tandojam

Tel: 022-2765785
Email: drip.tandojam@gmail.com

5. Water Quality Regional Lab.
Quetta.
JICA Building, BUITMS, Takatai
Campus, Near Agriculture College,
Quetta.

Tel: 081-2873112
Email: wrrcqta@yahoo.com

6. Water Quality Regional Lab.
Peshawar.
House No. 31-32, Sector E-8,
Main double Road, Phase-VII,
Hayatabad, Peshawar.

Tel: 091-9217807
Email: samar-gul@hotmail.com

7. Water Quality Lab. Karachi.
Main University Road, Near KW&SB
Reservoir, Gulistan-e-Joher,
Block No. 1, Karachi.

Tel: 021-35478502
Cell: 0300-3078751

8. Water Quality Lab. Faisalabad.
12 K.M Jaranwala Road,
Opp. WAPDA Workshop Mor,
Faisalabad.

Tel: 041-8740058
Cell: 0301-5306252

9. Water Quality Lab. Sialkot.
Gulshan-e-Iqbal Park, Opp. National
Hockey Stadium, Pasroor Road,
Sialkot.

Tel: 052-3611316
Cell: 0301-6223193

10. Water Quality Lab. Multan.
Mouza Rangeelpur, Opposite Central
Cotton Research Institute, Old Shujja
Abad Road, Multan.

Tel: 061-9239714/9220206
Cell: 0321-6905560
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Sr.# Office Address/ Location Sr. # Office Address/ Location

11. Water Quality Lab. Gujranwala.
W-Block, Peoples Colony, Kashmir
Road, Near Sasta Model Bazar,
Opp City Public School, Gujranwala.

Cell: 0345-7227676

12. Water Quality Lab. Sahiwal.
Plot No. 330/331, Bilal Colony,
Main Jhall Road, Sahiwal.

Tel: 040-9200070;
Cell: 0301-5306252

13. Water Quality Lab. Sargodha.
Small D-Block, Sattellite Town,
Old Butchar Khana, Sargodha.

Tel: 048-3252090
Cell: 0306-5021690

14. Water Quality Lab. DG Khan
Chowk Churhatta Road, Near Arts
Council Z-Block, D. G. Khan.

Tel: 064-9239220
Cell: 0300-6377520

15. Water Quality Lab. Mianwali
Back Side Mianwali Stadium Yaru
Khel, Near Muslim Colony, Mianwali.

Tel: 045-9231508
Cell: 0345-5838325

16. Water Quality Lab. Badin
Bungalow No. 1, Nido Road,
Near Civil Hospital, Badin.

Tel: 0297-870727
Cell: 0333-2753447

17. Water Quality Lab. Hyderabad
Jamshoro Road, Near WASA
Filtration Plant, Hyderabad.

Tel: 022-9239905
Cell: 0333-5350163

18. Water Quality Lab. Sukkar
Union Council No.3, Qureshi Road,
Water Supply Scheme No.3,
New Sukkar, Sukkar.

Cell: 0332-2731499

19. Water Quality Lab. Nawab Shah
UC-l, Government Cooperative
Housing Society, Nawab Shah.

Tel: 0244-366064
Cell: 0302-5485744

20. Water Quality Lab. Abbottabad
Plot No. C-3, Sector K, Abbottabad
(Township), Near passport Office,
Abbottabad.

Cell: 0344-9196195

21. Water Quality Lab. Dera Ismail
Khan
PHED Store, Saeedabad, Near
Mehmood Eye Hospital, River Road,
Dera Ismail Khan.

Tel: 0996-718791
Cell: 0321-5845168

22. Water Quality Lab. Loralai
Kakar House, Near PSO Petrol Pump,
Quetta-Loralai Road, Loralai.

Cell: 0333-7920848

23. Water Quality Lab. Gilgit
Karakuram International University
Road, Kondus, Gilgit.

Cell: 0344-8851199

24. Water Quality Lab. Muzaffarabad
Shahnara Tariq Abad, By Pass Road,
Muzaffarabad.

Tel: 05822-920949
Cell: 0344-510318
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