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TRANS-BOUNDARY WATER GOVERNANCE:
ANALYSIS OF INDUS WATER TREATY AND
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Abstract:
TRANS- BOUNDARY water is considered to be a political process involves water
sharing basins which leads to conflict and/or cooperation. The governance challenges and
opportunities for the equitable and sustainable utilization of freshwater facing in trans-boundary
context is an area of regional and international importance as well as for the academic and
practitioner communities for their tangible contribution to meet these challenges and better
served the sector. The experience of Indus and Colorado rivers in their respective regions reflects
that the share water causes complex governance challenges. In water interaction the cooperation
and conflicts to be studied in context of laws, policies and institutional framework in accordance
to the principles laid down. This paper presents an analysis of the issues on water governance in
the shared basins of Indus and Colorado and attempted to shed some light on governance aspects
of water resources in the respective basins. The paper mapped the existing policies and laws of
trans-boundary waters in Indus and Colorado rivers basins and diagnoses the governance gap and
suggested the interment to bridge up the gaps to improve water productivity through better
management practices. The paper articulates that it is imperative to manage the conflicts through
effective coordination and cooperation.
Keywords: Water Governance, Conflict, Cooperation, River Indus, River Colorado, Transboundary
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PAK-INDIA WATER CRISIS:
A POTENTIAL THREAT TO BILATERAL RELATIONS
Adeela Asghar*, Jibran Hussain
Riphah International University, Suite 7, Ground Floor,
Evacuee Trust Building, Agha Khan Road, Sector F-5/1,
Islamabad – Pakistan;
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Abstract:
AS the world is remained subject to global warming, issue related to access and
availability of water are now sever than ever. In the midst of emerging global economies like
China and India, with enormous carbon emission rates, the rate of glacier melting of Karakoram,
Hindukush and Himalias are greater than ever. Economic growth of the region in the advent of
increasing population, urbanization and industrialization is more water dependent than ever and
water has remained the cause of crisis between India and Pakistan for years, and it remains a
potential threat. The objective is to elaborate and explore the historical prospect of water crisis,
measures taken and to present viable optimal policy solutions for the crisis.
In context of environmental scarcities and violent theory, an elaborated research has been
conduct to get to the inside of bilateral relationships between India and Pakistan and the role of
water crisis. The violation of Indus Water Treaty has caused a great damage to the relationship
over the years. Both countries have been violating the treaty, but India having a strategic age has
remained persistent with the violation. A dynamic technological advanced modification in IWT
are inevitable to deal with environmental and related issues, which could be a potential threat to
the bilateral relations.
Keywords:

Indus Water Treaty, Water crisis, War, bilateral relations
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HYDROPOLITCS, HYDRODIPLOMACY AND
HYDRORATIONALITY:
EXAMINING PAKISTAN INDIA RELATIONS
Muneeza Mirza*
Department of Political Science
Forman Christian College, Lahore, Punjab, Pakistan
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Abstract:
PAKISTAN and India, political arch rivals, with an acrimonious history share a common
river basin, the Indus. Water is an irreplaceable commodity, river basins its primary source in the
region. Smooth International Relations, require effective management of transboundary river
basins. The relations between these arch rival states have shown periods oscillating between
hydropolitics, hydro diplomacy and hydro rationality. This paper dwells on the dangers of
hydropolitics, points out the benefits of effective hydrodiplomacy, to make policy makers alert
and to motivate them towards hydrorationality. Hydropolitics can make states compete thereby
increasing hostility. However, effective hydrodiplomacy increases chances of peace and
hydrorationality ensures lasting and effective agreements. This is the only way forward, not only
for the region but for the world at large. Shared transboundary basins can become a tool for
peace and better relations.
KEYWORDS: Transboundary basins, hydropolitics, hydrodiplomacy, hydrorationality, India,
Pakistan
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SUSTAINABLE WATER EDUCATION IN PAKISTAN
Khalida Tanvir Syed & Shazia Aziz
COMSATS Institute of Information Technology
Lahore, Punjab, Pakistan
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Abstract:
WATER education and its careful usage to the masses is the most important cause of the
era. The importance of this resource, getting scarcer every passing day, for life on earth can
never be overemphasized. The demands of increasing population, climate changes, globalization,
industrialization and urbanization are making the situation even worse. They are polluting the
existing resources with a very fast pace making them insufficient even for the existing
population. The Islamic perspective and all other religions and the UNESCO agree to the notion
of careful use of water. There is a prediction that the Third World War will be on Water.
Conflict for control over water is rising on the global level: for example, India and Pakistan;
Israel and Palestine and Canada and the USA are struggling for the control over Water. This
study will engage educators to find a solution to include water education at grass root level and
also get benefit from the already existing UNESCO’S resources as a foundation for curriculum
designing .The study will explore the possibilities of organizing workshops and seminars as
awareness campaigns at schools, colleges and university levels in the city of Lahore, Pakistan.
This study also attempts to discuss the issue and possible solutions at local as well as global
context suggesting activities and steps that can be taken at primary, tertiary and higher education
levels as well as at societal level to educate the maximum possible population at an effective
pace and in a short time.
Keywords: Sustainable, education, water, inclusive education, awareness
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FARMERS PERCEPTION ON THE IRRIGATION WATER QUALITY,
PRICING AND AVAILABILITY, IN DISTRICT KASUR, PUNJAB
Abdullah Yasar*, Maryam Sarfraz, Amtul Bari Tabinda and Maham Sajid
Sustainable Development Study Center, GC University, Lahore
Punjab, Pakistan
*Corresponding email: yasar.abdullah@gmail.com
Abstract:
THE study was conducted to analyze the water pricing and water quality effects on crops
in Sarhali Kala’n Village in District Kasur. The area of Sarhali Kala’n is irrigated from BRB
Canal near subdivision Bedian. For quality analysis, tests were referred from Reclamation
department Lahore while for pricing effects, questionnaire was made. Farmers were asked about
their socio-economic status and crop productivity. Mostly people were uneducated and did not
know about quality parameters. For them quality was good. But when they were asked about
quantity, they complain that they don’t get appropriate water quantity as per their land area or
need and one reason for less water supply is water theft especially in tail region. In focal group
discussion people complaint that there is lack of monitoring and often influential people are
involved in illegal theft. They suggested heavy fines and punishment for law breakers. About
75.71% people said that they complain about less water supply to Irrigation department but only
58% get their problems solved. Whereas the representative person from Irrigation department
claims that the Village has no Farmer Organization which can deal local problems, or convey
appropriate information to department. He also said that people often involve their personal
grudges when they complain. Although Abyana (Water price) is charged in flat water tariff
which is 80 Rupee per acre from 2012 to onward, people complain against rapid increase in
Abyana. Eight parameters pH(6.58-8.1), EC (0.31-0.59dS/m), SAR(1.07-2.23), RSC (0.000.4me/l), Cu (0.03-0.16mg/l), Ni (0.00-0.01mg/l) , Pb (0.00-0.01mg/l), Zn (0.09-0.15mg/l) were
recorded which are In line with the generalized guidelines by FAO for the fitness of water for
irrigation based on trace metals.
Keywords: Water governance, Water quality, People perception, Water availability
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WATER FOR LIFE:
INTEGRATING GENDER APPROACH TO
WATER RESOURCE MANAGEMENT
Wardah Zakir1, Nashia Ajaz2
1
Fatima Jinnah Women University, Rawalpindi
Punjab, Pakistan
2
National Defence University, Rawalpindi
Punjab, Pakistan
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Abstract:
THE present study was designed to find out the key factors which need to be worked on
so as to implement a gender sensitive approach to water resource management. The period of
2005-2015 had been declared as the “Water for Life” decade, by the United Nations General
Assembly, because of ever increasing water related issues all over the world. Traditionally, it
was men who regulate the decisions related water supply and management, but most of the time
it is the women who directly use it. With the passage of time, the trend is changing and we can
see a lot of women working on water, sanitation and hygiene. The present study was to identify
the need of incorporating the gender approach into the water resource management, and highlight
the key factors which if kept in mind, would make this policy work. It is a qualitative study and
the findings are primarily derived via literature review and empirical data available on the topic.
The major factors highlighted in the study included fair access to water, fair access to sanitation,
fair access to water for productive use, fair participation in decision making, fair inclusion of
indigenous perspective and the fair participation of the private sector. The study concluded that
while the “water for life” decade is coming to an end, incorporating gender perspective would be
an effective strategy for boosting up the effective water resource management.
Keywords: Water for Life, Women and Water, Gender and Water, Water Resource Management
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ECOSYSTEM APPROACH AND HYDROLOGICAL
POTENTIAL STUDY: DADU SINDH, PAKISTAN
1
Yasmin Nergis, 1Mughal Sahrif, 2Arshad A. Beg
Department of Earth & Environmental Sciences,
Bahria University Karachi Campus,
13- National Stadium Road Karachi 75260, Pakistan.
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Abstract:
ENVIRONMENTAL Profile has discussed the physical features, geology, topography,
geography, meteorology, seismicity, climate, hydrology, air quality, agriculture & crop
production, livestock, horticulture, important ecological resources, water availability and
wastewater drainage and their socioeconomic conditions. Quality of surface and groundwater,
wastewater, waste stream being discharged into the river is poor. Environmental ecosystems
damage i) Microenvironment of Manchhar Lake has been greatly modified by unmitigated
discharge of saline effluent from the irrigation system; ii) Left Bank Outfall and Right Bank
Outfall Drainage have adverse impact iii) Indus Highway N55 impact.
Depletion of groundwater potential has been caused by the loss of infiltration capacity of
the surface soil due to sealing of top soil resulting from Stalinization of soil in the study areas;
both processes being responsible for reducing the capacity to recharge the groundwater aquifers.
Excavation of silt, sand, and gravel from the river beds for construction activities in the urban
areas has reduced the absorption capacity of river beds, thereby causing flash floods. Indus delta
has been deprived of the 8.2 MAF water flow and dried up, the ecosystems adjacent to the study
areas has been salinized and water logged.
This has resulted in dilution of the creek water salinity from 40-43 ppt to as low as 27ppt
and land erosion and submergence; the current seawater pattern has apparently assumed
adequate potential energy to erode the surfaces land of creeks and islands between Mirpur Sakro
and Keti Bunder have lost their identity.
Keywords: Groundwater, Surfacewater, Ecosystem
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STATUS OF WATER AND
SANITATION HYGIENE AT RURAL SINDH.
Noor Ali Samoon*, Atta Muhammad Chandio, Abrar Ali Shaikh,
Abdul Manan, Javaid Hussain Baloch
Community Health Sciences Department,
Peoples University of Medical Health Sciences
PUMHS, SBA Nawabshah.
*Corresponding email: noor.samoon@gmail.com
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Abstract:
GLOBALLY it is seemed that there are improved sources of water, sanitation and
hygiene behaviors of communities. Nationally about 15million people have no choice but to
collect dirty water from unsafe sources. over 93 million peoples do not have access to adequate
sanitation in Pakistan, 15.3 milion peoples in our country have no approach to safe water, 40,000
children die every year from diarrhea caused by unsafe water and poor sanitation in our
homeland. Study was conducted to observe situation after Supreme flood in Sindh 2010 at Rural
area Hala New. Random households were selected. Information was collected from
questionnaire through interview and physical observation checklist.
Main source of drinking water at house hold level / camp or schools in descending order
were hand pump, tape water, motor water , mostly. Water point properly sealed in 40%, followed
by 30% having stagnant water available around there water point. While used type of toilet /
latrine followed as no flush, with flush and no toilet (jungle system). Persons used to wash their
hands after defecation were 73%, but with soap only 27%. Basic house hold waste management
showed 30% throw at home corner or at street corner, 36% at village side, and 34% along with
animal dug at nearby home. Waste drainage system observed as partial closed at home 40%,drain
in to the tank or at village stagnant pond, about 27% of the peoples are knowing that unsafe
water can produce disease like abdominal pain, vomiting and diarrhea. Disease pattern depicted,
Gastro enteritis 53%, diarrhea 27%, skin infection ( impetigo-scabies ) 25%, typhoid 23%, eye
infections (conjunctivitis) 14 %, provisional hepatitis 10%. In rural community situation
reflected estimated 73% peoples were unaware about poor water and sanitation consequences on
health.
The water and sanitation condition in rural community is poor and even worse as major
issue. There is entire need to aware communities regarding safe water and sanitation hygiene
measures for decreasing the disease burden and improving the health of rural areas.
Keywords: Water and Sanitation Hygiene, Rural Community, Health, Consequences,
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WHAT DRIVES BOTTLED WATER CONSUMPTION
BEHAVIOR IN PAKISTAN?
Warda Ajaz*, Abeera Ayaz Ansari, Sarah Talha
*Corresponding email: warda_ajaz@hotmail.com
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Abstract:
WATER is a basic necessity of life. Many people have quick access to this natural
resource against nominal cost, however at the same time many are deprived of safe drinking
water due to resource limitation or pollution. This has led to the introduction of bottled water
into market which has now become a popular commodity for refreshment and revitalization,
globally. Considering this rapidly growing market share of bottled water throughout the world,
especially in Pakistan, this study was designed to determine the factors which influence the
bottled water buying and consumption behavior in Pakistan. Although conducted on a small
scale, this research is the first of its kind here which will hopefully establish a baseline for
similar research studies of a much higher level. The study resorts to a consumer survey, which
questions the demographic details of consumers, their perceptions about bottled drinking water
(BDW) as well as the factors which influence their bottled water consumption (BWC) decision.
The survey results were achieved with the Statistical Package for the Social Sciences (SPSS)
tool, using tests and techniques like Descriptive analysis, T-Test, ANOVA, Pearson Correlation
and Cross Tabulation. The study results show that there is a relationship between bottled water
consumption behavior (BWCB) and the age of consumer. Considering these results, it can be
inferred that the young generation of Pakistan is becoming quality conscious when it comes to
drinking water. While this generally seems to be an encouraging trend, there is an imminent need
for keeping a strict check on the quality of bottled water in Pakistan.
Keywords:

Drinking water, hygiene, statistical analysis
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WATER BORNE DISEASES:
NEED FOR POLICY DEVELOPMENT
Soban Umar1,* and Muhammad Jahangir2
1
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Muhammad Jahangir, Section of Food Science & Technology,
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Abstract
ACCESS to safe drinking water is known as one of the basic human rights and essential for
healthy life. Globally water related health problems are known as major concerns for researchers,
health workers and policy makers. In developing countries, including Pakistan, India and others,
water contamination is a major threat for population health. Various agro-chemicals,
contamination through sewage and industrial effluents cause bacterial and metal concentrations
to far high level from what WHO and local standards mentioned as to be safe. Consumption of
such contaminated water, result in various water born diseases in humans, including
gastroenteritis, dysentery, diarrhea, viral hepatitis, malaria and acute respiratory infection. Such
infections results in death of thousand of infants and adults every year. There is strong need to
develop and implement water related polices through government and also to bring awareness
about water related issues, in masses.

Key Words: water borne diseases, water policy, contamination
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DIAGNOSTIC EVALUATION OF ENVIRONMENTAL
MODELS IN DATA RICH AND DATA POOR SITUATIONS
Thorsten Wagener*
Professor / Chair of Water and Environmental Engineering,
Department of Civil Engineering, University of Bristol, Bristol, UK
* Corresponding email:
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Abstract:
PREDICTIONS of environmental models are a fundamental for solving many scientific
and operational problems. How will future water resources evolve given the potential for climate
change and for changes in water demand? How will future flooding and droughts change? We
need models to answer these questions and to guide policy making and planning.
Data availability and limits in our understanding reduce the credibility of environmental
model predictions, especially at data poor locations and for projections of change impacts. In this
talk, I will discuss and demonstrate a framework for diagnostic evaluation and uncertainty
analysis in environmental modelling through a combination of global sensitivity analysis and
Bayesian statistics within a signature-based framework. Signatures are indicators that provide
insight into the dynamic functional behavior of environmental systems. These signatures can be
derived from historical observations, but also transferred to data poor or ungauged locations
through regionalization. These are new ways to strengthen the confidence we can have in modelbased information for decision making about the future of our water resources.

Keywords:

Environmental models, diagnostic evaluation, environment
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TISSUE BASED METAL CONTENTS OF SELECTED FISH OF PAKISTAN
Mukhtiar Ahmeda, Taufiq Ahmadb, Muhammad Liaquata, Kashif Sarfraz Abbasic, Ibrahim
Bayoumi Abdel Faridd,e, Muhammad Jahangira,*
a
Department of Agricultural Sciences (Food Sci.),
University of Haripur, Pakistan
b
Nuclear Institute for Food and Agriculture (NIFA),
Peshawar, Pakistan
a
Department of Food Science and Technology,
PMAS-University of Arid Agriculture, Pakistan
d
Department of Botany, Faculty of Science, Aswan University,
Aswan, Egypt.
e
Department of Biology, Faculty of Science,
Al-Jouf University, Sakaka, Al-Jouf, KSA

* Corresponding email: mj_awan@hotmail.com; m.jahangir@uoh.edu.pk

Abstract:
FISH is considered a good source of high quality protein, healthy oil source, vitamins and
minerals. It is revealed that there is substantial variance in the aforementioned components in
fish, which depends on the purity / contamination of water. If fish is raised in contaminated
water, it can lead to potential toxicity due to accumulation of metals in different body parts of
this creature. Furthermore, this variation in metal accumulation is also species specific, in case of
fish. In our study conducted on five most commonly and significant economically important
species (i.e. Silver carp, Common carp, Mahseer, Thela fish and Rainbow trout), we found that
metal contents (i.e. Zinc, Copper, Lead, Nickel, Iron, Manganese, Chromium and Silver) are not
only specific and area specific, but also organ specific. Highest concentrations of aforementioned
metals were found in fish liver, with further decreasing trend in skin, gills and muscle,
respectively.
Keywords:

Metal contamination, metal accumulation, Fish metal characterization
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IMPACT OF WASTEWATER EFFLUENTS ON THE
PHYSICOCHEMICAL AND BIO-BURDEN OF FRESH WATER
Sumera Bibi1, Hajira Haroon1, Sadia Alam2, Alia Naz1,
Murad Ali3, Muhammad Mumtaz Khan2,*
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Department of Microbiology, University of Haripur, Haripur,
Pakistan2,
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* Corresponding email:
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Abstract:
POLLUTION of water and soil is a major ecological problem. Study was carried out to
assess the impact of wastewater effluents discharge on fresh water of PIHUR Canal at Right
Bank, Tarbela Dam, comparative analysis of two sewage treatment plants were also performed.
Two sewage treatment plants, GIK university sewage treatment Plant and WAPDA Colony
(Right Bank Colony) Sewage treatment plant were selected. Samples were collected from both
treatment plants and canal on during different intervals of time. Physiochemical analysis was
performed on the basis of temperature, electrical conductivity, total dissolved solids, pH,
dissolve oxygen and alkalinity. However significant level of changes in physiochemical
properties were not found when a comparative analysis was made with values prescribed by the
National Environmental Quality standards and World Health Organization in fresh water source.
Our studies also reveal high bio burden of fresh water source of PIHRUR canal at Right Bank
and Tarbela Dam. We observed that the high values of total plate count in all the samples even
after passing through treatment plants. Identification of 72 of the strains was validated by using
API 20E kit. Some coliform were also identified as a potential health hazard. We concluded that
efficiency treatment plant is not up to the standard and the water quality of canal is highly
contaminated with respect to biological limits.
Keywords:

Wastewater, Coliform, water contamination
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CHARACTERIZATION OF COMBINE INDUSTRIAL
EFFLUENT OF HATTAR INDUSTRIAL ESTATE,
PAKISTAN
Qaisar Mahmood*, Bibi Saima Zeb, Shahida Shaheen,
Muhammad Bilal, Arshid Pervez
Department of Environmental Sciences,
COMSATS Institute of Information Technology,
Abbottabad 22060, Pakistan
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Abstract:
IN developing countries such as Pakistan water pollution is a major threat to the
livelihood of people. Pakistan is also currently experiencing profound demographic, economic
changes and energy crisis that have major implications for water management. Every day the
vast amounts of the municipal, industrial and agricultural wastes are released in to the
environment and create serious problems. However, no serious effort has been put forth by any
agency in Pakistan to characterize the exact nature and concentrations of contaminants found in
wastewaters originating from various industrial zones. Current study aimed to characterize and
treat the industrial effluent discharge quality of HIE Hattar. Effluent samples were taken from
five different drains, each having the combined effluent of many industries. All the samples of
combined effluent were characterized for pH, temperature, TS, TDS, TSS, EC, DO, BOD, COD,
turbidity, nitrates (NO3-N), phosphates (PO4), ammonia (NH4-N) and different heavy metals
(HMs). As all samples were found to have increasing trends towards pollution limits and thus
were above the NEQ standards.
Keywords: Hattar Industrial Estate, wastewater, characterization, wastewater characteristics
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HUMAN HEALTH RISK ASSESSMENT BY PHYSICO-CHEMICAL
AND MICROBIAL CHARACTERIZATION OF DRINKING
AND WASTEWATER OF MIRPUR CITY, AJ&K
*Muhammad Aslam Mirza, Yasir Muneer
and Muhammad Aziz Choudhary
Department of Chemistry,
Mirpur University of Science and Technology (MUST),
Mirpur, AJK, Pakistan
*Corresponding Author Email: aslamchem@must.edu.pk;
ma_mirza64@yahoo.com
Abstract:
MIRPUR being a modern city and economically established trade center has earned
international eminence in the last few decades. Unfortunately, the hygienic conditions here do
not meet the international standards. Industrial units such as cosmetics, pharmaceuticals,
cigarettes, petrochemicals, plastic and foam etc are discharging their wastes (chemical and solid
materials) either to open ground or to water channels, having highly toxic organic chemicals,
inorganic salts, heavy metals, minerals acids, oil and greases etc. On the other hand, water used
as cleaning agent in industries is directly discharged out. When these effluents or used water
enter lakes, streams, rivers or oceans, they either get dissolved or float suspended in water. Even
they get deposited on the bed. Use of detergents is increasing day by day for cleaning purpose in
houses and industries. When household water containing these detergents is discharged through
sewage pipes into Mangla lake it causes water pollution. Domestic sewage contains a wide
variety of dissolved and suspended impurities. They include food and vegetable waste, garbage,
cans, bottles, chemicals soap, washing powder, etc. It also contains disease causing microbes. All
these substances add to water pollution. Waterborne infectious diseases usually spread because
of drinking polluted water or eating food prepared with polluted water. Mixing of drinking water
with sewage leakage is increasing the number of hepatitis patients in Mirpur city gradually. In
recent years the number of hepatitis patients in Mirpur city has increased swiftly may possibly
due to leakage and mixing of domestic sewage with drinking water supplies. Increasing rate of
pathogenic disease and environmental pollution may change the situation. During the present
study, emphasis was laid on the quality of water used for drinking and agriculture purposes and
the parameters such as temperature, hardness, chloride, alkalinity, conductivity, salinity, total
dissolved solids (TDS), pH, phosphate, sulphate, nitrate, nitrite, DO, BOD, COD and metal ions
like Na, K, Ca, Mg, Pb, Cd, Fe, Ni, Co, Zn, As, Cr and Mn were analyzed. Tests for fecal as well
as total coli forms were also carried out to check the pathogenic status of drinking water.
Correlation coefficient matrix and cluster analysis was done using Minitab software.
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Abstract:
THIS study aims to analyze the impact of water management on the development of
agriculture sector and to look at the availability of water irrigation and its impact on crops yield
at head, middle and tail of the channel which supplies the glacier melted water in the study area
(Hatoon valley located at distance of 10 km from Gahkuch district). Primary data was collected
with the help questionnaires and semi structure interviews. For analysis Stochastic Frontier
Analysis has been considered to estimate the parameters. Farm size and distance of farm from
the main source have been considered as influencer on crop yield for two crops (wheat and
maize). The results of statistical investigation of data confirmed that the size of firm has a
negative and statistically, significant influence on agricultural production. Similarly, the farm
distance from main source of water has negative but insignificant role to enhance the average
yield of crops. The climate change also has affected the socio-economic factors in the study area.
Keywords: Water Management, Agricultural Production, STATA, Glacier Melted Water.
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Abstract:
THIS study was carried out to assess the drinking water quality of Barmas and Jutial
Water Supply Complexes, which has always been essential with reference to the public health
importance. Due to its outstanding significance to the consumer its parameters must follow the
permissible limits set by international water regulating agencies. Some physico-chemical and
biological parameters were examined from source, water tank inlet, water tank outlet, tape water
and distribution tank. Total twenty water samples were collected. One bacteriological (E.coli)
and three physicochemical parameters (pH, Temperature and Turbidity) were tested for each
sample and compared with WHO guidelines for drinking water. Among the tested
characteristics, temperature values of Barmas water supply complex observed between 17-18°C
and Upper and Lower Jutial water supply complex observed between 19-21°C, pH values of
Barmas and Jutial water supply complexes resulted 7.8 and 7.9, turbidity values of Barmas water
supply complex resulted between 10-15 NTU and Upper and Lower Jutial water supply complex
resulted between 15-20 NTU. Bacteriological analysis of water samples revealed that 80 percent
of the total water samples fall in category “A” and are safe for drinking and 20 percent of the
total samples fall in category “B “(low risk) which are not well for human consumption.
Maximum level of microbial pollution observed was 5 cfu/100ml of water in Lower Jutial water
supply complex. The possible causes of contamination as observed were, poor sanitation system,
human and animal activities in the surrounding area of source and water reservoir.

Keywords: Water quality assessment, physicochemical, biological
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Abstract:
PHYSICOCHEMICAL studies of 28 drinking water samples (14 each from District Dir
and Barawal) were carried out during September to October 2013 in order to estimate the quality
and suitability of drinking water for drinking purposes in different locations of Upper Dir and
District Barawal. The sampling sources include 12 samples from spring, 06 from river, 06 from
house well and 04 from storage tanks. The result of water quality parameters were analyzed as
per USP (United State Pharmacopeia), WHO and Pakistan Council of Research in water
Resources (PCRWR) methods and defined standards. Samples from Barawal storage tank and
Qulandi river failed the clarity test. pH of 6.55 and 8.01 were recorded for Sawni house well and
Patrak house well respectively against the two standards of 6.5-8.5 and 7.0-8.5 by WHO and
PCRWR respectively. Conductivity in 09 samples was more than 400 µS/cm (WHO/Pakistan
permissible limit), indicative for various ailments in the urban population. The study revealed
interesting interrelationship between salinity, conductivity, TDS and altitudes. 42.8% of samples
showed increase concentration of alkalinity, chlorides, sulphates and nitrates while 35.7%
showed low concentration. Thus 21.5% of samples were according to the standard quality limits.
However, majority of drinking water samples were free from contamination and the water is
suitable for human and household consumption. However, there were evidences of contaminants
and variable chemical contents in a few samples which indicate that the drinking water in the
study area is facing strain which could change the quality of the water in the near future. Further
microbiological study is needed to assess the bio-burden on rural drinking water.
Keywords: Drinking Water Quality, Physicochemical studies, TDS, WHO, PCRWR, pH.
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Abstract:
RELEASE of untreated industrial effluent is a serious issue, as it may drastically change
the chemical composition of soils and water to which they enter. Hattar Industrial Estate,
Haripur release huge quantities of untreated effluent each day. Present study was conducted to
assess the impacts of industrial effluent on the chemical composition of water and soil of village
Tarinabad, District Haripur. Furthermore, water quality was evaluated for the risk assessment of
heavy metals. Representative water samples were collected from main stream, dug wells and
tube wells in the study area. Soil samples were collected from the banks of main stream. The
collected soil and water samples were analyzed for its physico-chemical parameters viz. pH,
temperature, EC, and turbidity and selected heavy metals (Hg, Pb, Cd, Zn, Cu) using Atomic
Absorption Spectrophotometer. Results were compared with the guidelines values of World
Health Organization (WHO) and US Environmental Protection Agency US EPA) for drinking
water and irrigated soil. The contamination results of soil revealed that average concentrations of
heavy metal except Cd, Hg and Pb are within maximum allowable limits set by world health.
The heavy metal concentrations in drinking water show highest pollution index (PI) values for
Cd, Hg and Pb. The Hazard Quotient values of Cd, Pb and Hg are >1, therefore, the residents are
exposed at chronic risk.
Keywords: Industrial effluent, contaminated soil, Heavy metals, pollution index
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Abstract:
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IMPROVING access to water and sanitation does not necessarily guarantee sustainability
of those systems installed. The benefits from these facilities may become meaningless if the long
term and sustained use of the installed facilities is not ensured. Different unsustainable sanitation
systems stress the natural resources including water resources, particularly in rural setups.
Therefore it is of high importance to investigate the environmental sustainability of sanitation
systems. This study was aimed to find out the environmental sustainability of sanitation systems
in the rural communities of District Battagram, Pakistan. The study found that majority of the
households are using toilets with pits or disposing off their effluent directly into the nearby
streams. Water from these streams is used for drinking as well as agricultural purposes. Majority
of the households in the study area found to be using fresh water for flushing and other cleansing
purposes despite of having water shortages. It was also found that both the chemical and
microbiological parameters exceed the recommended values for stream water quality due to
direct disposal of toilet waste into the streams. These findings lead to the conclusion that the
existing sanitation systems are contributing to the water pollution of nearby streams and cannot
be categorized as sustainable from environmental perspectives. As a consequence, residents of
the area, particularly school going children are suffering from different water related diseases.
Keywords: Sustainability, Water, Sanitation, Environment, Health, Battagram, Pakistan
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Abstract:
CURRENT industrial and agricultural activities are resulting in discharge of effluents
into the water bodies that significantly contribute to water pollution and related problems.
Among various environmental problems occurring in fresh waters throughout the world;
eutrophication is a most common problem. It is also known by the phenomenon called
"poisoning of water bodies" that result by the addition of toxins in water bodies by algae and
other microbes. Indus River is the major river of Pakistan. It is vulnerable to eutrophication, due
to high population pressure and mismanaged agricultural practices. Present study was conducted
at selected sites (upstream and downstream) of Tarbela Dam to check the status of
eutrophication. Various physicochemical and biological parameters like TDS, DO, NO3, PO4,
BOD5, EC, TH, TA and F. Coli were analyzed both in summer and winter season to find out
eutrophication status and its seasonal variation. TDS, DO, NO3, PO4, BOD5, EC, TH, TA and E.
Coli showed the average results 220.83 mg/l, 8.7mg/l, 1.74 mg/l, 0.126 mg/l, 29.4 mg/l, 270.8
µS/cm, 152.5 mg/l, 134.31 mg/l and 3.16 cfu respectively in summer season. In winter season
the results of TDS, DO, NO3, PO4, BOD5, TH, TA and F. Coli showed the average values 62.3
mg/l, 3.05 mg/l, 1.66 mg/l, 0.04 mg/l, 6.1 mg/l, 119.7 µS/cm, 110.2 mg/l, 104 mg/l and 0 cfu
respectively. Large floating algal masses are seen as clear evidence of the river being eutrophied.
Data generated by study indicated early signs of eutrophication especially in summer season. The
activities responsible for the said problem need to be minimized through proper monitoring by
the government and community both in upstream and downstream areas.
Keywords: Eutrophication, water poisonings,, bacteria
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Abstract:
WATER supply and sanitation are two of the most important sectors in development. It
challenges environmental health and the sustainability of global development. Improper
sanitation system is posing serious damages in global water demand and quality, socio-economic
loses and pollution. The study is an outcome of the research work conducted for the exploration
of water sanitation in relation to social action in the City of Haripur. Questionnaire survey and
interviews with relevant stakeholders followed by field visits have revealed a poor status of the
water sanitation in the study area. Residents of the area were exposed to the risks posed by the
existing sanitation system both directly and indirectly. Respondents from study area reported
sanitation a social issue that was 80% and rest were satisfied with existing situation as they
prioritized employment. The most common sanitation problems reported were old sanitation
system, leakages and mixing of sewage water with drinking water, un-managed urbanization and
seasonal availability of water in water bodies. Low income and literacy rate, poor governance
and deficiency of funding to the concerned authorities were the socio-economic gaps that further
accelerated the problems related to sanitation system. Unawareness about proper sanitation
system was found limiting factor in development of local community. Based on the study
findings it was recommended that this locality needs a shift of priorities in its local policies and
practices for the creation of a reasonably practicable sanitation system in line with both national
and international standards. Policy guidelines for the proper management of sanitation and
capacity building of local community were suggested
Keywords: Sanitation system, Socio-economic conditions, Health problems, local community,
policy guidelines
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Abstract:
WATER is standout amongst the most imperative blessings of God. Every human body
needs about two to three liters of water per day. However, this important gift of God is
continuously affected by different organisms making it injurious for humans. Safe and clean
drinking water is the right of every human being, but majority of people do not have accesses to
it, especially in developing countries of world due to lack of resources. Pakistan, being a
developing country, is struggling to provide safe drinking water to its masses but till now, it has
not been successful in provision of Safe Drinking Water. This study was undertaken to know
about public willingness to pay for the provision of Safe Drinking Water (SDW) of agrarian
households in district Peshawar. A household survey was conducted in the rural Peshawar for
this purpose during February-March, 2013. The results indicate that 68% of households are
willing to pay for the supply of safe drinking water at their door step. Interestingly, 74% of
households show interest in private investment, because they were not satisfied from the
municipal cooperation services. The result further show that households income, level of
education, awareness level, household size and diseases history are also important determinants
of households willingness to pay for safe drinking water.
Keywords: Contingent Valuation, Drinking Water, Binomial logit Model
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Abstract:
A monitoring study was carried out with the aim to assess the level of Arsenic and
essential metal ions of ground water samples. The water quality measurement of various sources
is important to report the nature of water present. In present work groundwater samples were
analyzed from taluka Daur, district Shaheed Benazirabad Sindh. 68 water samples of the study
area were examined. The physico-chemical parameters of the water samples were found in the
following ranges. pH 6.64-8.81, total dissolved salts (TDS) 158-20527 mg/L, HCO3 47-4901
mg/L, total hardness (TH) 72-12207 mg/L, chloride 31-12857 mg/L, SO4 28-4625 mg/L, orthophosphate (P) 0.08-0.146 mg/L, total phosphate (P) 0.095-0.928 mg/L, NO2-N 0.15-0.660 mg/L,
NO3-N 0.022-1.996 mg/L and dissolved oxygen 1.2-11.0 mg/L. The concentration of essential
metal ions (Na, Ca, Mg and K) was found in the ranges of 28-4504 mg/L, 20-3517 mg/L, 9-1331
mg/L and 6-578 mg/L respectively. Three samples of Daur town indicated arsenic concentration
in the range of 10-50 µg/L (10, 25 and 50 µg/L) and two samples of Bandhi town were 10-25
µg/L (10 and 25 µg/L). Only 18 samples were found suitable and rest of the 50 samples were
unsuitable for human consumption. Therefore the groundwater of the major portion of study area
is not suitable to be used for drinking purpose. On other hand, 45 out of 68 groundwater) were
suitable for irrigation with SAR value below 6.
Keywords: Groundwater, Drinking water, Arsenic, Essential metals
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Abstract:
INFECTIOUS diseases are responsible for millions of deaths annually around the world.
Cholera is severe and acute water borne diarrhoeal disease, caused by a Gram negative, motile,
filamentous, bacillus named Vibrio cholerae. As a result of climatic conditions, the supply of
safe drinking water has become difficult in various parts of the world. Intestinal infection with
Vibrio cholerae results in the loss of large volumes of watery stool, leading to severe and rapidly
progressing dehydration and shock. The number of cholera patients worldwide is uncertain
because many cases are unreported. Cholera is a widespread health burden on the developing
world and is endemic in Africa, Asia, South America, and Central America. In 2010, a surge in
cholera cases seriously threatened public health across Pakistan, where previously sporadic cases
of cholera had been reported. In 2010, July and August, record monsoon rainfall and the
simultaneous glacier melt resulted in the worst flooding in the recorded history of Pakistan,
affecting an area of 61,776 square miles and displacing >20 million persons. The disease peaks
each year between May and August usually associated with the monsoon rainfall in the presence
of poor sewerage system and contaminated water supplies.
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Abstract:
THE preparation and usage of nano particles has increased in the recent years, because of
that on the one hand the production of these particles rapidly increased and on the other hand it
has also became the cause of different types of pollutions. The focus of scientists had been on
new ways of production and usage of these particles instead of how to control the pollution they
cause.
Silica nano particles are most common nonmetallic nano-oxide produced in the world.
Therefore, it is used as a model substrate to develop a strategy for the removal of nano-waste
from the water. Flocculation technique was used because of its simplicity and easy affordability
along with combined effect of ultrasonication and polyelectrolyte. The flocculation of silica
caused by PDADMAC showed a narrow flocculation window and maximum removal of the
turbidity was achieved at (0.2mg/g) that polyelectrolyte concentration. By increasing the
concentration of polymer added the residual turbidity as well as zeta potential of the system was
increased, indicated the re-stabilization of the system.
Ultrasonication time did not show a significant impact over the particle size yet it had a
significant impact on the surface charge density of the silica particles. Sediment bed behavior
and settling rate showed that ultrasonication played a noticeable role in the flocculation of
negatively charged particles. The maximum removal of the turbidity was also pH dependent. It is
concluded that the maximum nano waste removal can be occurred by the combined usage of
ultrasonication along with polyelectrolytes.
Keywords: Nano-waste removal, Flocculation, Polycations, ultrasonication, Turbidity.
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Abstract:
THE most viable, emerging and sustainable alternative is to use membrane technology to
explore the untouched resources and to expedite the process efficiency. To address the issue of
water scarcity for sustainable development, membrane technology will have the substantial role
in water cleansing. The advances in membrane technology will involve development of
improved membranes and processes and strategies to optimize performance.
The conventional membrane processes include microfiltration, ultrafiltration, nano
filtration and reverse osmosis for wastewater treatment. Emerging membrane processes such as
membrane bioreactor (MBR), membrane distillation (MD), osmotic evaporation (OE) and
forward osmosis (FO) inherit potential advantages for reducing overall energy requirements and
are in developing stage. Membrane bioreactor (MBR) is an emerging single step process for
biological treatment. Nevertheless, membrane materials, modules, and systems with low
membrane-fouling rate are still challenging. MD has also been considered in food industry like
for the concentration of fruit juices. Nevertheless, synthesis of an ideal membrane with relative
high flux to RO membrane is still the challenge for FO. Membrane distillation offers several
benefits over state of the art thermal based processes which include, theoretically complete
rejection of all non-volatile components, potential to use the waste heat or energy, operable at the
concentration ranges which are beyond the approach of conventional pressure driven based
processes, safer an clean operations. The processes have the challenges to treat the effluents to
recover the harmful/useful components from the effluents streams and thus agree well with the
objectives of sustainable development. Forward osmosis on the other hand, will cover the
desalination of seawater and brackish water and reuse of municipal wastewaters.
R&D needs will be outlined targeted at the improved understanding of the effect of main
operating and design parameters on process performances. Thus importance of advanced CFD is
also the area of interest for the engineers and membranologists. The future outlook of membrane
technology is also linked to hybrid processes. Emerging membrane technologies can be expected
to contribute to the development of innovative hybrid processes meeting yet unresolved
challenges.
Keywords: Water treatment, membrane technology, hollow fiber membrane contactors,
sustainable development
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Abstract:
ONE of the main problems with groundwater quality in Pakistan is high salinity,
generally greater than 2,000 ppm, which results from waterlogging of salinized soils.
Conventional desalination technologies such as reverse osmosis (RO), ion exchange, and
electrodialysis (ED) are mostly adopted to separate salts from water. These technologies are
expensive due to higher energy requirements. Therefore, a cost-effective, performance efficient
and environmentally friendly desalination technology is required for countries like Pakistan. CDI
is a desalination technology utilizing electrosorption and desorption of ionic salts. Carbon
materials are the main components of electrodes in CDI, while addition of organic and inorganic
materials with carbon materials enhances the desalination performance. In this study, powdered
activated carbon (PAC), derived from orange peels, electrodes was prepared. The deionization
performance was evaluated for the CDI system with six pairs of electrodes. Feed NaCl solution
having concentration of 2,000 mg/L was used in lab-scale CDI system. Laboratory-scale CDI
system showed removal efficiencies of 70, 72, and 76% at 1.4, 1.6, and 1.8 volts, respectively.
Feed NaCl solution having concentration of 2,500 mg/L was then introduced in lab-scale CDI
system which resulted in the removal efficiencies of 74, 79, and 83% at 1.4, 1.6, and 1.8 volts,
respectively. The results also depicts that higher voltages exert stronger electrostatic forces and
thicker electrical double layer (EDL), consequently the electrosorption capacity increases with
the enhancement of the cell voltage.
Keywords: Capacitive deionization, electrosorption, brackish groundwater, activated carbon
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Abstract:
THE aim of Present study was to evaluate the water quality of district bunir through
different physico-chemical parameters (pH, Electrical conductivity, TDS, Hardness, Alkalinity,
Chlorides and sulfates) and simultaneous metals analysis (Cu, Pb, Mn, Cr). Metals were
determined by using advanced technique Cloud point (green microextraction) methodology. The
results were found within the ranges; pH:6.6-8.2, and TDS:200-1100 mg/L,Alkalinity:232-341
mg/L, Calcium hardness:115-350 mg/L, Magnesium hardness:96-315 mg/L, Chlorides:265-2275
mg/L, Sulfates:200-850mg/L. The concentration of heavy metals were obtained in the range of;
Cu: 4.4-90.5 (µg/L), Pb: 37.63-60.88 (µg/L), Cr: 3.1-23.89 (µg/L) and Mn: 3.59-43.98 (µg/L).
The results were compared with WHO water quality guidelines as well as with reported literature
values, and found that the Pb and Cr is 5 to 7 time higher than the WHO recommended level.
Keywords: Pre-concentration, Physical, Chemical, Triton x-114, WHO
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Abstract:
HEAVY metals produced by various industries are polluting our environment is a
globally major problem to human health and ecosystems because of their elevated concentrations
in the biological food chains and long time occurrence in the environment. An active and
economically feasible treatment for their elimination and recovery needs to be developed.
Microbial metal biodegradation provide an efficient method for elimination and reuse of heavy
metals from waste water due to its low cost and high efficiency .The aim of this present work is
to study the role of heavy metal resistant bacteria in eliminating the heavy metals present in the
effluents of leather industries. In this study, eleven bacterial isolates were isolated from effluents
sample collected from leather industry, Peshawar, Pakistan. Morphological and biochemical
analyses revealed that all the selected isolates were identified and belonged to the species of
different genera Pseudomonas, Klebsiella, Staphylococcus, Bacillus, Enterobacter, Escherichia,
protues , Citrobacter and Streptococcus .The identified strains were resistant to nickel (Ni),
manganese (Mn), lead (Pb) and chromium (Cr). The minimum inhibitory concentration (MIC) of
isolated isolates against Ni, Mn, Pb and Cr was estimated. All the bacterial isolates were resistant
to Ni (500-1100 ppm ), Mn (600-1500 ppm), Pb (600-1400 ppm), Cr (800-1600 ppm). Nickel,
manganese, lead and chromium biosorption studies were done for all the isolates to estimate their
metal removel ability from industrial effluents. It was found that all the isolates significantly
eliminated the heavy metals from effluent sample. Among all isolates, Pseudomonas sp. (isolate
1) showed high potential to reduce 21% (Ni+2), 32% (Mn+2), 28 % (Pb+2) and Cr (35%). The
result of this study revealed that this species can be used as a biodegradation tool for the
treatment of metal polluted effluent from leather and other industries.
Keywords: Heavy metals, bioremediation, Pakistan
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Abstract:
THE main objective of this study was to investigate the effectiveness of eco-friendly and
low cost adsorbents, China clay and Almond shell for the removal of Chromium, Cadmium and
Nickel ions from an aqueous solution. These natural adsorbents were used after grinding, without
any kind of chemical modification. Optimum conditions including pH, contact time, agitation
speed, dosage and initial concentration were established on experimental basis. While using
China Clay 51 mg/g of Ni, 40.8 mg/g of Cd and 10.5 mg/g of Cr are removed whereas while
using almond shell 29.6 mg/g of Cd, 17.6 mg/g of Ni and 13.6 mg/g of Cr is removed under
optimum conditions. Langmuir, Freundlich and Temkin isotherm models were found applicable
on experimental data. Langmuir isotherm fitted best for the adsorption of Cr, Freundlich model
described adsorption best for Cd whereas for Ni Langmuir and Freundlich both fitted well. The
kinetics of adsorption of Cr, Cd and Ni followed second order kinetics. The developed system
for the removal of these three metal ions is very economic, cheap and rapid.
Keywords: Heavy metals, adsorption, drinking water, isotherms, kinetics,
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Abstract:
THIS study was conducted to check the ground water quality. For this purpose, grab
samples were collected form tube wells (4) and end users (8) for 5 weeks. The samples were
analyzed for Cl-, TDS, F-, pH, conductivity and heavy metals (Cr, Pb, Ni and Fe) using Standard
Methods and Atomic Absorption Spectrophotometer respectively. Statistical tools were used for
correlation and contamination sources identification for ground water. Symmetrical (Cl-, pH,
Conductivity, F-, TDS, Ni, and Fe) and non-symmetrical (Cr and Pb) distribution was observed.
Spearman and Pearson Correlation matrix showed a correlation among heavy metals and
physical parameters. Analysis of variance (ANOVA) results also supported this correlation.
Principal Component Analysis (PCA) and Cluster Analysis (CA) data identified four sources i.e.
landfill leachates, emissions from vehicles, seepage of industrial emissions and tanneries
wastewater, which caused heavy metals contamination in groundwater. Enrichment factor (EF)
also indicated anthropogenic activities for the elevated levels of heavy metals in the ground
water. The mean concentration of Cr (0.52 mg/l), Pb (0.08 mg/l) and Ni (0.08 mg/l) were higher
than the permissible values while concentration of Fe was within allowable limit for drinking
water as given by WHO (World Health Organization).
Keywords: Heavy metals, physical parameters, Statistical Analysis, ground water quality
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Abstract:
NINE commercial wheat cultivars of Pakistan viz; Inqulab-91, AS-2002, Sehar-2006,
Shafaq-2006, Bhakkar-2002, Auqab-2000, GA-2002, Chakwal-50 and Fareed-06 were evaluated
for their physiological performance and drought resistance index under different levels of soil
moisture. Germination of these cultivars was tested under PEG induced osmotic stress of -2, -4, 6, and -8 bars. Highest germination percentage was observed for Fareed-06, Chakwal-50, GA2002 and AS-2002 at -8 bars osmotic stress. To study physiological responses and drought
resistance index, plants were grown in clay pots and water equivalent to 75%, 50% and 25%
field capacity was applied. Decrease in soil moisture significantly affected relative water content,
leaf succulence, chlorophyll content, cell membrane stability index, number of grains/spike and
100 grain weight. Significant variation was found among cultivars. Based on physiological
responses and drought resistance index performance of Chakwal-50, GA-2002 and Bhakkar2002 were found relatively better under limited moisture conditions.
Keywords: Cell membrane stability index, drought resistance index, Wheat
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Abstract:
UN WATER statistics suggest that around 783 million people in the world do not have
access to safe drinking water. People, who can afford to buy clean water do not face this issue,
but the population who lives under poverty line and who barely can afford food for their
survival, cannot afford to buy safe drinking water. Due to our changing food choices, where we
are shifting our diets from starch based food to the meat and dairy food, we have started
consuming more water. For instance if it takes around 3,500 liters of water to produce 1 kg rice,
it would take around 15,000 liters of water to produce 1 kg of meat. This shift in our food
preferences is one of the major factors increasing the water consumption over the past decades.
The present study presents some of the alternatives in our food choices through which we can
preserve water for our disadvantaged sisters and brothers, and for our upcoming generations.
These alternatives include eating lesser meat, Change cooking habits e.g. steaming vegetables
instead of boiling, growing kitchen farms or family farms, watering and washing vegetables and
meat in an efficient way, and not wasting food and water, etc.

Keywords: Water and Food Choices, Water and Eating Habits, Preserving Water
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ISLAMABAD WATER DECLARATION
7th June 2015
At International Conference on “Water and Sustainable Development” Islamabad
By
Participants of the Conference
Introduction:
The water community assembled in Islamabad on three days International Conference on
“Water and Sustainable Development” organized by Riphah International University, Saving
Humanity Foundation International (SHFINT) and University of Haripur in Islamabad from 0507 June, 2015, Islamabad.
The objective of the conference was to sensitize critical water issues and highlighting key
challenges and to explore ways and means for integrated water resource development and
management to attain sustainable development through scientifically- sound advice. It also
provided a platform for interaction between national and international water experts, scholars,
donor organization, policy makers and water related industries to share and highlight water
related challenges at multiple levels and strategies to address these challenges.
In total 33 technical papers were presented in the conference by national/international
experts under the 5 sub-themes including i) Climate Change and impact on Water Resources, ii)
Water Sanitation and Hygiene, iii) Water Policies and Stewardship, iv) Water as Driver of
Growth and v) Challenges for Water Governance. The presenters were representing various
national and international Universities/Institutes including; Texas Technical University, USA,
University of Bristol-UK, University of California-Los Angeles-USA, UNICEF, PCRWR,
Riphah International University, University of Haripur, National Defense University, University
of Engineering and Technology -Lahore, University of Engineering and Technology-Taxila,
Karachi University, F.C College, Lahore, Comsats Institute of Information TechnologyAbbottabad- Lahore, University of Peshawar, Bahria University Karachi Campus, GC
University- Lahore, People’s University of Medical and Health Sciences for WomenNawabshah, Gomal University- Dera Ismail Khan, Faculty of Community & Health SciencesNawabshah, Shah Abdul Latif University-Khairpur-Sindh, Karakorum International UniversityGilgit Baltistan, Abdul Wali Khan University-Mardan, Fatima Jinnah Women UniversityRawalpindi, Shaheed Benazir Bhutto University Sheringal-KPK, Mirpur University of Science
and Technology (MUST)- Mirpur- AJ&K and Partners in Sustainable Development (PSD),
Islamabad.
Water Declaration is a set of core recommendations to institutions and individuals
focused on science, governance, management and decision-making relevant to water resources in
Pakistan. There is immense pressure in fresh water and this handicap will be self-inflicted and is,
we believe, entirely avoidable. After years of observations and a decade of integrative research
and other initiatives, water scientists are more than ever convinced that fresh water systems
across the planet are in a precarious state particularly in Pakistan. Mismanagement, overuse and
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climate change pose long-term threats to human well-being, and evaluating and responding to
those threats constitutes a major challenge to water researchers and managers in Water Quantity
(surface and ground water) and Water Quality. Due to global and national changes with respect
to precipitation and temperature has drastically changed water flows and storage, impaired water
quality, and damaged aquatic ecosystems.
Page | 36
The situation of Pakistan with respect to water supply, sanitation and hygiene is not
promising and has to be delivered equitability throughout the country and further to consider
wider Sustainable Development Goals in the context of the ecosystem-based sustainable water
management system. The problem either scarcity of water or its quality is concerned the same
must be solved through a joint obligation of environmental scientists, water expert, hydrologist,
academicians, researcher, soil and agriculture scientists, social scientists, hydrologic engineers,
policy-makers, NGOs, IDAs, and a wide range of stakeholders. The traditional approaches to
development are counterproductive, destroying the services those healthy water systems, hence
innovative approaches with cost effective technology adoption has to be observed to protect this
precious commodity for future generations. This partnership should develop a broad,
community-consensus blueprint for a reality-based, multi-perspective, and multi-scale
knowledge-to-action water agenda, based on these recommendations.
Recommendations:
1) National Water Policy may be finalized by Planning Commission on ware-footing basis
and may be made public by uploading its draft on their website to seek feedback and
consultation and after incorporating the same from al the stakeholders including
provinces must be finalized. The policy must reflect the implementation strategy and
resource mechanism along-with respective responsibilities and accountability
mechanism.
2) Due to the increase in population, per-capital water resources estimated at the time of
Partition at 5000m3/year has fall below than 1000m3/year at present and country is now
water- stressed country, further Pakistan has the storage capacity less than 30 days in
contrast with 200 days in India to 1,000 days in Egypt. The long-term projects for
establishment of hydraulic structure should be undertaken and the pipelines project like
Dasu and Diamer-Bhasha Dams must be undertaken simultaneously and international
funding may be arranged which at present is very thin. WAPDA, Planning Commission,
Ministry of Finance and World Bank has to take necessary action.
3) The country is lagging in provision of safe drinking water sanitation and hygiene and
there exist a huge gap for achieving Millennium development goals and further the
disparity among the provinces and particularly in urban/union councils. A task force may
be developed by Ministry of Climate Change by taking all stakeholders at board and
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specific strategy may be formulated in consultation with key stakeholders particularly the
local bodies.
4) A detailed layout of drinking water quality in Pakistan with special emphasis on major
pollutants, sources of pollution and the consequent health problems. Drinking water Page | 37
quality is poorly managed and monitored in the country for both surface and groundwater
are contaminated with bacteria (including Coliforms), toxic metals and pesticides
throughout the country. The municipal and industrial effluents and indiscriminate
applications of agrochemicals in agriculture are the main factors contributing to the
deterioration of water quality. Microbial and chemical pollutants are the main factors
responsible exclusively or in combination for various public health problems. A national
water quality strategy to be devised and interventions may be undertaken in the already
mapped areas through indigenous and cost effective solutions. The
Federal/Provincial/Local Governments are responsible for these mandatory functions.
PCRWR and UNICEF, Universities and NGOs may act accordingly.
5) Make a renewed commitment to adopt a multi-scale and interdisciplinary approach to
water science research in order to understand the complex and interlinked nature of the
water system and how it may change now and in future. Train the next generation of
water scientists and practitioners in global change research and management, making use
of cross-scale analysis and integrated system design. A Water network may be
constituted in consultation with relevant Universities and research organization. The focal
organization may be PCRWR and Universities dealing with the subject from policy to
program levels.
6) There is urgent need to utilize untapped underground salty water by using solar energy
through and salt gradient solar pond (SGSP) and desalinated for human consumption.
7) Due to the plausible changes in basin hydrology due to climate change can leads to
significant implications (precipitation and temperature) which required a paradigm shift
of for development compatible to climate change and advising policy and decision
makers to undertake structure changes. Climate change and Policy experts may take lead
role. Ministry of Climate Change and Policy Centers of the Universities and Hydrological
Modeling experts may act as focal entities.
8) Ninety-five percent (95%) of Water is being used in Agriculture hence there is need to
enhance water use efficiency in irrigated agriculture. This required by addressing four
areas;
i)
Agronomic (cop management)
ii)
Engineering (Irrgation system to reduce application losses)
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iii)
iv)

Management (Demand-based irrigation scheduling)
Institutional (User participation in an irrigation operation and maintenance,
education-training, pricing and advanced technologies)
Ministry of Food and Security may devise a comprehensive mechanism in this regard.
For water resource effective planning, a Water Resource Information System based on National Page | 38
Data Base is not available. A comprehensive Water information system to be developed to
collect, analyze and disseminate information on; water resources, water uses, and water
management. WAPDA, IRSA, Provisional Irrigation Departments, Ministry of Food Security
and Ministry of Cilmate Change and on Farm Water Management Departments of the provinces
and SUPARCO may undertake necessary action, by taking effective measures, including
following;
i)
Water diplomacy may be enhanced to handle the existing challenges in the Indus
basin shared by India and Pakistan for Confidence Building measures focusing
"WATER" may be chalked out to address the implications under Indus Water
Treaty.
ii)

Awareness program may be launched for mass awareness for protecting the
precious commodity i.e. "WATER" at various levels starting from schools. The
role of NGO's education institutions, civil society and international agencies like;
UNDP and UNICEF can be critical.

iii)

Environmental protection laws must be enforced properly and effectively.
Furthermore, those held responsible should be held accountable for polluting
water resources, e.g. tannery industry.

iv)

Environmental protection laws must be enforced properly and effectively and
those held responsible should be held accountable for polluting water resources,
e.g tannery industry. Effective M&E should be in place.

v)

Water wastage should be strictly monitored and reported, whether at HH level,
community or large scale places where leakage from tanks, overflowing tanks, car
wash, watering plants, etc should be monitored and reported for urgent action.

vi)

Water thefts should also be taken into account at large agricultural areas.

vii)

There should be inter linkage between all stakeholders, and data should be shared
at all ends.

viii)

Economic benefits in investing for safe drinking water must be highlighted at all
levels and with all consumers.

www.directsciences.com

2nd International Water Conference "WATER & SUSTAINABLE DEVELOPMENT"
ix)

Chemical contaminants, such as fertilizers, pesticides and herbicides besides
arsenic etc must also be included in hazards of chemicals and radiations in water
from various sources.

x)

Allocation of resources must be ensured at highest level and monitored.
Incremental improvement towards long term targets should be ensured.

xi)

New infrastructures should be established and existing systems must ensure
functionality and sustainability, through proper maintenance.

xii)

WHO guideline frame work must be adopted as per country specific requirements
and resources, (available technical and financial resources)

xiii)

Necessary R&D and field surveys should be prioritized to find ways to contain
over exploitation.

xiv)

Drip irrigation and use of sprinklers should be facilitated, indigenous
development of these simple technologies and education in their benefits and use
should make a part of community level programs.

xv)

The students of various S&T institutions should be incentivized to identify and
propose simple and economical ways to treat the wastewater at least just enough
to reduce associated risks for irrigation, which will help ensure more fresh water
for the drinking needs of the masses.

xvi)

A task force may be constituted to develop proposals for viable projects for
foreign funds to help facilitate the government’s efforts in this regard.

xvii)

Parameters and categories need to be defined and gradually increased to generate
and maintain a comprehensive data on water resource management.

xviii) To highlight the key role as “water ambassadors” and “water messengers” for
peace, for more peaceful societies, a theme of “Water and Sustainable
Development-Role of Youth" can be introduced and it will support creative media
campaign and outreach strategies targeting and mobilize our Youth, policy
makers and opinion makers as well as the general public and organization at all
levels to share the knowledge to focus on “Water and Sustainable DevelopmentRole of Youth".
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xix)

Water quality standard in the respective areas (drinking water, industrial water
etc.) have to comply-with in accordance with their frame work.

The above recommendations taken collectively can constitute the centerpiece of a blueprint to
promote the adoption of science-based evidence into the formulation of goals for sustainable Page | 40
development.

www.directsciences.com

