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It is with great pride, enthusiasm, and anticipation that Riphah
Institute of Public Policy in collaboration with Pakistan Coun-
cil of Research Water Resources, The Asia Foundation and
Pakistan Institute of Development Economics is publishing its
second Research booklet on water related issues. An enormous
amount of work has gone into the development of this booklet
through organizing 06 International Water Conferences

The subject of “WATER” is of prime importance from academ-
ic and development perspective and a strong hypothesis says
that increased water shortages around the world will lead to war
between states. It goes something like this: as water is central
to all human activities, including food production, no state can
allow its water resources to be compromised. Since the Global
World is focusing on the world’s water crisis hence United Na-
tions has also taken up the subject under SDGs 2015-30.

Pakistan once a water abundance country is now water deficit
country, the challenge require to undertake concrete on holistic
approach to address the precious resources i.e “water” in con-
text with its availability without compromising the quality for
multipurpose use and for the future generations.

This booklet summarizes those efforts in a distinct way to get
aware from water issues through evidence based academic de-
bates and sharing national and international expertise. I appre-
ciate, the efforts done by RIPP in order to have a complete aca-
demic awareness serial about “water” issues for its sustainable
utilization for the socio economic development of the country.
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Prof. Dr Anis Ahmad
Vice Chancellor
Riphah International University

This booklet provides a glimpse into a few of the many quality
research activities. This booklet is a compilation of outstanding
papers, abstracts, and policy recommendations from numerous
disciplines submitted by students & scholars who have been
involved in different research activities.

Water has become Pakistan’s important issue with respect to
development and governance. These issues relates with water
availability in dams and rivers, Trans boundary issues, safe water
issues, water for agriculture and much more. World is striving
towards concept of blue economy to address these issues. This
requires water to fuel our economy, create water jobs, invest
in water efficient technologies, and create water markets for
water savings and systems. It is necessary for Pakistan to
make water as the important part of national development
agenda. Therefore a comprehensive water policy is required
but unfortunately, Pakistan has issues in the execution of the
water policy. Academia can play a pivotal role in development
of water policy through in-depth discussion on water issues and
challenges observed in the society.

This booklet comprises the academia debates on water related
issues being faced by Pakistan. RIPP has organized a series
on climate change events to address water issues, energy issue
and recommended fruitful suggestions to the authorities for the
development of the country.
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Its matter of great pleasure to appreciate the collaborators and
Riphah Institute of Public Policy, for publishing these conference
proceedings. Pakistan’s economy is propelled mainly by the
agriculture and agro- based industry. The era of 60s brought in
a green revolution along-with focused attention to the industrial
sector. We, however, in the later decades neglected the basic
ingredient on which both these sources were to flourish and that
ingredient is WATER! We have adopted a fragmented approach
thus hampering the country's progression. With every passing
day the need to build water reservoirs is being felt more than
ever. Water availability for agriculture, industry and even for
household is depleting and it is apprehended that we may
become a water stressed country if remedial measures are not
taken.

Today, countries around the world have developed plans to
cater for their depleting and scarce water resources. Pakistan is
blessed with a confluence of streams and rivers flowing through
our land. We had inherited one of the best canal irrigation systems
in the world. But we failed to take stock of the situation, as with
the increase in population the need for water for cultivable land
also increased. The canal system, however, was not expanded
adequately to compensate for the new demand. This shortfall
was met with ground pumping resulting in the decrease in the
water table across the country especially in Balochistan.

Pakistan’s water storage capacity is limited to only 30 days
which is reducing with time due to sedimentation. In case
the new water reservoirs are not constructed, the irrigation
supplies would reduce substantially to the level which we had
in 60s when there were no reservoirs. This situation would
create serious water conflicts in the society which can only be
addressed by taking timely action. There is a need for building
of large water reservoirs.

I hope this booklet will help students, scholars, policy makers
and related stakeholders in formulating polices or conducting
research in the water issues.
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Rashid Aftab
Director
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The International Water Conference (IWC) which has now become
brand and is conducted on annual basis through the mutual
collaboration of leading organization of the country since 2014. The
6th IWC is the output of collective efforts of RIPP-Riphah, PCRWR,
PIDE, The Asia Foundation and supported by other organizations

The current conference in accordance with its title *“ Circle of Blue:
Water for Life & Survival” is comprises of 4 sub-themes; a) Water
for All (through a nexus approach of Water-Food-Energy), b) Water
& Environment (water scarcity, wastewater, water recycle, water
management ,ecosystem service & sustainability), ) Blue Economy
(water economy, water governance, socio-economic development
& Innovation), d) Podcast (Climate Change, Hydro ecology,
endangered communities and National Initiatives).

I may also to apprise that previous 5 conferences were held under
the themes of; i) Water & 21st Century Challenges 2014, ii) Water &
Sustainable Development)- 2015, iii) Water Security & Sustainable
Growth, 2016, iv) Climate Change & Disaster Risk Management
for sustainable development & Business 2017, v) Sustainable Water
Resources Management, 2019.

Today it gives us a great pleasure and encouragement that in 6th
IWC about 65 scholarly written papers were received by various
scholars, researchers, practitioners and students within and outside
the country which were reviewed accordingly.

The water sector is a key pillar for the socio-economic development
as well as dynamic strategy of the country. Water laws, policy and
science are interlinked and vital as well to address the challenges
for developing efficient and equitable water governance systems.
This is essential for our planning process that evidence based policy
frameworks to be developed in consultation with water stakeholders.

I think the country crossed the “water stress line” in 1990 and the
“water scarcity line” in 2005. If the situation persists, Pakistan could
run out of water by 2025. Pakistan ranks third in the world among
countries facing acute water shortages. “No person in Pakistan
whether from the north with its more than 5, 000 glaciers or from
the south with its “hyper deserts” will be immune to this scarcity,”
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Water for life is one of the main and most significant themes of
the conference. Pakistan has one of the largest irrigation systems
in the world. However, at the same time, it is facing a number
of challenges — water scarcity being the most important. If the
situation remains the same, i.e. population keeps on growing at
the same pace and the water resources remain constant, Pakistan
will be touching absolute water scarcity line (500 m3 per person
per day) by 2025.

To avoid such situation, the country needs to focus on three
dimensions. (i) The existing storage capacity has to be enhanced.
It will provide buffer against floods and drought and would help
transfer water from wet years to dry years and from wet seasons
to dry seasons. It would also help regulate the flow to meet the
environment requirements of the rivers. (ii) Focus on water
resources management. More than 60% of water is lost during
conveyance and application. Saving only 10% of the water that
is lost in the system means saving of 6 million acre foot (MAF)
water per year. Pakistan Council of Research in Water Resources
(PCRWR) and other research organizations have developed
simple techniques and practices for the efficient use of water that
need to be adopted at large scale. (iii) The most important and
neglected factors is the water governance. Surface water is being
provided almost free. Similarly, there is no groundwater regulatory
framework resulting into inefficient use of the precious resources.
Due to lack of crop zoning, the high water requiring crops, such as
sugarcane and rice, are grown in those areas that are not suitable
for their cultivation. Therefore, there is a huge pressure on the
groundwater resulting into groundwater depletion and secondary
salinization. These crops should be restricted to those areas where
more freshwater (surface and groundwater) is available and where
soil and climate are also suitable for their cultivation.

The proceedings of the seminar has collected high quality scientific
research papers from academicians, researchers, scholars and
practitioners addressing the prevailing water related issues of
the country. The collaborating organizations did a wonderful job
by organizing a series of conferences on such a vital issue. We
are extremely hopeful that the outcomes of these conferences as
policy recommendations can pave a way towards sustainable and
integrated water resources management.




Farid Alam
Director Programs
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Water has enormous and complex value in our lives and is central
to sustainable development. It is with great honour that the Asia
Foundation collaborated with prestigious institutions-Riphah
International University, Pakistan Council of Research in Water
Resources, and Pakistan Institute of Development Economics to
discuss the challenges associated with the economics and integrity of
this natural resource. Extensive efforts put into the materialization of
sixth International Water Conference and the production of conference
proceedings.

As Pakistan continues to be one of the world’s most water-intensive
economies and is currently among the 36 most “water-stressed”
countries on the planet. The adoption of structural changes in the
use, management, and distribution of water is essential for Pakistan’s
environmental sustainability and socio-economic prosperity. The
country is beset with numerous demand and supply side challenges
in the water sector. These challenges persist under an umbrella of
governance inefficiencies and politically vested interests and are
exacerbated by a steadily rising population and threats of climate
change. The existing governance response to water challenges has
been limited to supply side measures and motivated by a protectionist
approach for operational management of water rather than an efficiently
productive approach for sustainable management of water. In a water
intensive country like Pakistan, engagement of youth and sector
specific experts is critical to the country’s future survival, stability and
security. The absence of such debates at the national and sub-national
level results in incoherent management of natural resources like water.
I hope that this booklet will generate further debate to strengthen
the policies, systems, and structures of water governance and will
pave the way to institutionalize the recommendations put forward
by experts and audience at the national and provincial level. I hope
this booklet will contribute in strategic implementation of National
Water Policy and will contribute in championing the “10 Billion tree
Tsunami” and the Clean Green Pakistan movement. This will also
contribute in Pakistan’s parliament efforts of adoption of SDGs as
its own national development agenda through a unanimous National
Assembly Resolution in 2016.



Dr. Junaid Alam Memon
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Water is at the core of life and is critical for socio-economic
development, energy and food production, healthy ecosystems and
for human survival itself. Around 1.2 billion people, or almost one-
fifth of the world’s population, live in areas of physical scarcity,
and 500 million people are approaching this situation. Another 1.6
billion people, or almost one quarter of the world’s population,
face economic water shortage (where countries lack the necessary
infrastructure to take water from rivers and aquifers). At global
level 2.1 billion people lack access to safely managed drinking
water services and 4.5 billion people lack safely managed sanitation
services. Globally 340,000 children under five die every year from
diarrheal diseases.

Water associated issues are amongst the key challenges faced by
Pakistan. Water (Quantity/Quality) crisis we are probably missing
the real point in that all that is done to ensure security of supply is
done largely on the basis of this fundamental understanding that
the country is generally not endowed with water resources. With
increased development pressure, we are bound to have serious
challenges of increased pollution and higher demands on water
supply whichever angle we look at it — infrastructure development
and maintenance, resource protection, water services provision,
climate change impact, water and energy, water governance, water
pricing and so on.

We can indeed argue about concepts and theoretical constructs of
the business of water, however, the bottom line is that we have
no choice except judiciously managing the resources and ensure
provision of the services in a manner that improves the lives of
our people in a sustainable manner. The level of awareness of
conservation and demand management has to increase significantly
if we are to succeed.

The 6th International water conference (6IWC) was organized with
the collective efforts of PIDE, Riphah Institute of Public Policy,
Riphah International University, PCRWR and Asia Foundation
to highlight the primary and secondary issues in Water Quantity/
Quality of Pakistan. The Conference helped to evaluate some of
the existing productivity strategies in accordance with national
requirements for Agriculture, Industry and municipal Sector and its
effective and efficient utilization. This 6IWC served as a platform for
experts, academics and practitioners for the scientific deliberation
through an institutional approach to highlight the key grey areas
and viable strategies to address these challenges. In the light of the
conference deliberations, a policy perspective for the water sector
to be developed for an effective management of water resources.
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Executive Summary of 6IWC

The “6th International Water Conference (6IWC)-2020” was organized by Riphah Institute of
Public Policy, Riphah International University in collaboration with: Pakistan Council of Research
in Water Resources (PCRWR), The Asia Foundation and Pakistan Institute of Development
Economics (PIDE) from 28-29 December, 2020, Islamabad.

The conference brought together scholars, policy makers, academicians, researchers, public
officials, technologists, students, research and development organizations, Universities,
developmental sectors to deliberate, discuss and share their expertise to understand the dynamics
and challenges of Water Quantity and Quality and viable action plans and interventions for the
sustainable utilization of water resources.

The physical inaugural session of the conference was Co-chaired by; Mr. Ahmad Kamal, Chairman
Federal Flood Commission, Dr. Muhammad Ashraf, Chairman PCRWR, Prof. Dr. Durre Nayab,
Acting Vice Chancellor, PIDE, Mr. Fareed Alam, Director Programs, The Asia Foundation and
Prof Dr. Saad Nadeem Zafar, Deputy Vice Chancellor, Riphah International University, Islamabad.

The speakers stressed that, the water plays ts a major component in the blue economy hence its
pricing has to be rationalized. Further there is need of effective and judicious utilization of water
resources and its management in accordance with demand driven model and setting national
priorities and vibrant institutional framework. There is an urgent need to minimize the water losses
and to make the system more efficient by using new innovative technologies and methods of Water
Governance.

The WEF (water-energy-food) Nexus approach has to pursue, which is critical for optimal scenarios
and specific dynamic resource interlinkages between the sectors in order to reap positive synergies
and to effectively manage tradeoffs.

The inaugural session followed by 62 virtual paper presentations by the national/international
scholars in accordance with the following four sub-themes of the conference:

Theme 1: Water for All: Food, Energy, Water Quality Management, Health of Living Beings

Theme 2: Water & Environment: Water and Wastewater Treatment, Water Recycling, Water
Management, Ecosystem Service and Sustainability

Theme 3: Blue Economy: Water Economy, Socio- Economic Development and Innovation in
Water Sector

Theme 4: H,O Podcast: Climate Change, Hydro ecology, Survival of endangered communities
and national Initiatives.

In order to realize and highlight the global, regional and national water actions & initiatives
related to food —energy nexus, sustainable utilization of blue resources and maintenance of hydro
ecological integrity while utilizing the aforementioned strengths, the organizers of the conference
attempted to accomplish the goals and targets of the conference effectively.

Another imperative aim of the conference ts to encourage participation of various stakeholders
and edify their roles by solving water related problems through policy initiatives and voluntary
actions at all levels. Secondly, another purpose is to deliver the clear message to all Blue users’
communities to save the Shrinking Circle of Blue.
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Inaugural Session

Riphah Institute of Public Policy, Riphah International University organized
Its 6th International Water Conference (6IWC) from 29-30 December, 2020
in collaboration with leading water related organizations. Pakistan Council
of Research in Water Resources (PCRWR), The Asia Foundation and Pakistan
Institute of Development Economics.

The inaugural session of the 6IWC was held on 29th December 2020 at PCRWR
Headquarters Islamabad. Dr. Rashid Aftab (Director Riphah Institute of Public
Policy) delivered the welcome note and introduced the Riphah and legacy of IWCs
which being organized by RIPP on regular annual basis since 2014 and has now
become a national brand.

He said, the IWC which has become brand and is conducted on annual basis in
collaboration of leading organization of the country since 2014. The 6IWC is the
output of collective efforts of RIPP-Riphah, PCRWR, PIDE, TAF and supported
by other organization like IPDS and RIP. He added, I may also to apprise that
previous 5 conferences were held under the themes of; i) Water & 21st Century
Challenges-June-2014, ii) Water and Sustainable Development)-June-2015,
iii)) Water Security & Sustainable Growth-Agust-2016, iv) Climate Change &
Disaster Risk Management for sustainable development & BusinessesDec-2017,
v) Sustainable Water Resources Management.-Jan-2019. It gives us a great
pleasure and encouragement that in 6th IWC about 65 scholarly written papers
were received by various scholars, researchers, practitioners and students within
and outside the country which were reviewed accordingly.

He further emphasized, the water sector is a key pillar for the socio-economic
development as well as dynamic strategy of the country. Water laws, policy and
science are interlinked and vital as well to address the challenges for developing
efficient and equitable water governance systems. This is essential for our planning
process that evidence based policy frameworks to be developed in consultation
with water stakeholders. I think the country crossed the “water stress line” in 1990
and the “water scarcity line” in 2005. If the situation persists, Pakistan could run
out of water by 2025. Pakistan ranks third in the world among countries facing
acute water shortages.
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No person in Pakistan whether from the north with its more than 5, 000 glaciers or from the
south with its “hyper deserts” will be immune to this scarcity,” On the other hand Pakistan has
the world’s fourth highest rate of water use. No country’s economy is more water-intensive
than that of Pakistan. The bulk of Pakistan’s farmland is irrigated through the world’s largest
canal network. Agriculture consumes almost all annual available surface water which is
largely not taxed and the issue has been intensified by climate change as well as lacks the
infrastructure to save floodwater.

Another challenge is “water politics”. The impact of the water crisis has been immense and are
actually fighting for resources. Around 65 per cent of water from the Indus and its tributaries
flows through Punjab and Sindh while Khyber Pakhtun Khwa and Balochistan are deprived
of their fair share of water. The head-works of the canals from Ravi and Sutlej are situated
in India. Despite the 1960 Indus water treaty, India holds back water during summer. The
construction of India’s Kishan-Ganga project will have a great impact on the water supply
and will speed up water scarcity issue to an alarming level. The groundwater - the last resort
of water supplies -- is being rapidly depleted. A bigger issue is water wastage that occurs at
many levels. It is now for us to direct efforts to save water. Formulation of a national action
plan, devising a realistic strategy with a population-based distribution of water, reducing water
losses from seepage and controlled drainage of underground aquifers are all steps that need to
be taken. It is important to spread awareness among the masses. Recycling at household level
should be done on a daily basis. Rainwater barrels should be exploited. He gave some aspects
of Policy vs Reality and said, The country tethering on the edge of water scarcity ought to de-
incentivise the growing of water-intensive crops.

The KPK acknowledges that irrigated agriculture is the backbone of the economy and
consumes around 95 percent of the water resources. Furthermore, around one million tube
wells in the country pump about 55 MAF of underground water for irrigation, which is 20
percent more than what’s available from canals— signalling how highly water-intensive the
agriculture sector is. This is all unsustainable. On the other hand, while there is great water
wastage in the rural sector, providing potable water to the cities has become a challenge.

One of the more achievable targets set by the KPK is the access to clean and safe drinking
water and sanitation facilities for all. Towards that end, the policy has also urged the promotion
of greater urban water management and revision of urban water tariffs. It also encourages
enhancing recovery and reducing system losses, treatment of industrial effluents and provision
of sustainable supply of water for everyone. But it is still the agricultural sector whose water
utilization needs to be under the microscope. Till now, the policy seems divorced from the
Financial compulsions of those whose livelihoods are associated with the agricultural sector.
If the water policy will help address the indiscriminate wastage of this precious resource, but
our systems are inefficient. The National Water Policy does spell a range of issues with respect
to water but it doesn’t have details that can help to operationalize it.
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In context with China Pakistan Economic Corridor (CPEC); investments are going to increase,”
the question about how CPEC is going to integrate with water demands and we should know
the supply and demand side. There is also need that NWP to be linked with national, regional
and international commitments such as Pakistan’s Vision 2025 and Sustainable Development
Goals (SDGs) and a nexus approach of WFE to be adopted. This is very much imperative
that Policy decisions at all levels are required to be increasingly multifaceted especially in the
light of socio-economic and technical reforms and the need to ensure that decision-making
contributes to sustainability in the development process. He said, I hope this conference will
provide and effective platform to engage eminent scholars, emerging scholars, practitioners,
researcher,s policy actors and students to share their knowledge and expertise through
deliberation, exchange of ideas and discussion.

Mr. Ahmad Kamal, Chairman Federal Flood Commission, Govt of Pakistan was the chief guest
of the inaugural session and speaking on the occasion he rendered that generating knowledge,
awareness and knowledge management is crucial for good water resources management in
the country and highlighted various initiatives pertaining to water resources to enhance the
capacity and utilization in terms of demand and supply.

Dr. Muhammad Ashraf, Chairman PCRWR stressed on the importance of setting research
priorities according to the issues in hand, which is water scarcity and prevailing scenario of
unfair utilization of water resources. Usage of water can be efficiently enhanced with integrated
manner. Pakistan can undo the myth of water scarcity issue with this technique. In flash floods
of 2010, 2014 it is being observed after 30 days it was said that Mangla and Tarbalial meets
the deadlines. In these floods we lost 90 million hector water that is equal to 90 million US
dollar. Pakistan is among the top 10 climate change effected of the globe. This is challenge
for us to transfer the water from wet season to dry year. Now in the world the countries have
started integrated water resources. They are shifting excess water from excessive basins to
lower water areas.

We normally losses more than 60% in the procedures, systems and mechanizing of water
delivery towards the irrigation land. Only 04 crops take 80% of the water. We are exporting
rice at the cost of fresh water and importing edible oil. Sugar cane also consumes major chunk
of water. We don’t have appropriate water techniques, tools, cropping patterns and consuming
behavior. There are more consequences on the eco system. We pump water from the ground and
waste it into national canals. We are polluting our own eco system. Whatever you give to the
nature, the nature responds. There is need of behavior change and crop mix in the agriculture
system. In addition we have one of the highly inefficient industrial sectors in context of water
usage. They are no check on them for water usage and resultantly they are consuming water as
free commodity. Water governance is one of the important and neglected areas. Water sector is
unregulated in our country. Ground water usage is one of the examples for that. Any person can
plant any pump in their areas. They can use and even sale the water to their fellows. Water is
a common commodity and needs water recharging. Water recharging is very costly and needs
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regulations at the provincial and federal level. Population management, water governance,
behaviors and cropping patterns can help the nation in avoiding the water scarcity.

Prof Dr. Saad Naeem Zafar, Deputy Vice Chancellor, Riphah International University stressed
on the need of the application of new technological application like Artificial Intelligence and
Data Sciences for the water sector for intelligent decision making.

He started his talk with the Hadees narrated by Hazrat Abdullah ibn Amr reported that once the
Messenger of Allah (peace an blessings be upon him) passed by Sa’d (Allah have blessing on
him) while he was performing ablution. The Prophet said, “What is this extravagance?” Sa’d
said (Allah have blessing on him), “Is there extravaganeewith water in ablution?”” The Prophet
said, “Yes even if you were on the banks of a flowing river.” (Sunan Ibn Majah 425).

He said, I feel privileged to be part of the two days 6th international Water Conference organized
jointly by RIPP-RIU, Pakistan Council of Research in Water Resource, The Asia Foundation
and Pakistan Institute of Development Economics. Our country is endowed with mountains
in the north and to the Arabian Sea in the south. Nature has been very kind in providing us
all kinds of natural resources including abundance of water. We were quite sufficient in our
per capita water availability in the early decades after independence, however, it has declined
five times at present. Pakistan’s economy is propelled mainly by the agriculture and agro-
based industry. The era of 60s brought in a green revolution along attention to the industrial
sector. We, however, in the later decades neglected the basic ingredient on which both these
sources were to flourish and that ingredient is WATER! We have adopted a fragmented
approach hampering the country's progression. With every passing day the need to build water
reservoirs is being felt more than ever. Water availability for agriculture, industry and even
for household is depleting and it is obvious that we may become a water stressed country if
remedial measures are not taken.

In Pakistan the shortfall was met with ground pumping resulting in the depleting the water
table across the country especially in Balochistan. Pakistan’s water storage capacity is limited
to only 30 days which is reducing with time due to sedimentation. In case the new water
reservoirs are not constructed, the irrigation supplies would reduce substantially to the level
which we had in 60s when there were no reservoirs. This situation would create serious water
conflicts, which can only be addressed by taking timely action. There is a need for building of
large water reservoirs. The other area of concern pertains to power generation, which serves as
a lifeline to the industrial sector of the country. There is an ever widening gap between demand
and supply of power generation. This energy shortfall is seriously hampering the industrial
growth, as a result, our GDP has been stunted while foreign reserves have depleted. The power
generation sector is badly plagued with circular debt and one of the reasons for this is our over
reliance on thermal rather than hydel means of power production. Pakistan has the potential
of generating 40000 megawatts of hydropower. The need of the hour is to shift to efficient and
cost effective means of power generation.
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We need to build more Delay Action Dams. Provision of safe drinking water is a fundamental
right, as is also envisaged in the constitution. It is therefore, the responsibility of the state
to provide this basic facility to every eitizen of the country. This is encouraging that now
we have a National Water Policy (2018) which is being vetted by all the provinces through
Council of Common Interest however ,its effective and efficient implementation is very much
required and the Government and other stakeholders have to pursue dedicated efforts for water
conservation and management which would require a synergized approach based on integrated
water resources management principles. Furthermore, in order to ensure a behavioral change
a campaign on water conservation is also required to be developed and launched. The above
measures have become even more important in the wake of Climate Change and its impacts
which have seriously affected the overall patterns of the water availability.

He urged, the Water Actors to adopt world best practices which include but are not limited to;
building of water reservoirs and dams, planning for water conservation, water audit techniques,
water pricing, enhancing the irrigation efficiency and water productivity, water reuse and
recycling methods, satellite telemetry system for equitable distribution, adoption of drip and
sprinkler irrigation techniques for water conservation and management. Universities and R&
D organizations can play a very important role for conducting evidence based research hence
a close nexus between Universities, Govt and Industry is pre-requisite for enhancing the water
productivity. On the behalf of Riphah I am to extend my full cooperation.

Being a professional of Computer Sciences/System Engineering, I believe that during the
pres-ent digital revolution the fast-growing field of data science can offer water utilities the
opportuni-ty to make real change for their users. The world is producing data rapidly, but there
is still a real gap between what is being used for decision-making and what is produced. Data
Science and Analytics, Innovation and Technology can bridge up the gap. Similarly, Artificial
Intelli-gence (Al) based solutions for the water sector which can address real challenges and
provide tangible benefits to the water sector.

Prof. Dr. Durr e Nayab, Acting Vice Chancellor, Pakistan Institute of Development Economics
(PIDE University) highlighted irrational water pricing structure and indicated that Pakistan
is running out of fresh water at an alarming rate, and it is likely to suffer a shortage of 31
mil-lion acre- feet (MAF) of water by 2025 if the present trend of population growth of 2.9%
and demand persists and this shortfall will be devastating for a country with an agriculture-
based economy. Mr Farid Alam, Director of Programs at The Asia Foundation, was of the
view that Water-Energy-Food nexus approach is important as all these sectors are dependent
to each other and it is very important to account for climate change in the framework. He
stressed that the water, energy and food security nexus means that water, energy and food se-
curity are intimately linked. Rising population, shrinking agricultural land, increasing demand
for water resources, widespread land degradation and inadequate infrastructure appear to be
major concerns in Pakistan.



6th International Water Conference Proceedings [25]

Virtual Technical Sessions:

Key thematic areas of the conference were; i) Water for all (Water, Food Energy Nexus), ii)
H20 Podcast, iii) Blue Economy, iv) Water and Environment. 6 parallel technical sessions were
held virtually involving 62; postgraduate students, experts, researchers, academicians, policy
practitioners, international speakers etc. The thematic sessions were held on the following
paper presentations.




[26] 6th International Water Conference Proceedings

Water For All (Water, Food, Energy Nexus)
Session Organizers: Asia Foundation &
PCRWR

Session Moderator: Mr. Faizan Ul Hassan
Presentation on Water For All (Water, Food, Energy Nexus)
by Mr Farid Alam, Director Program (The Asia Foundation)
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Titles of the papers presented;

* Treatment of Distillery Effluent Using Membrane Bioreactor and
Investigate Microbial Community Using 16S gene Metagenomics

* Treatment and color removal of distillery wastewater using

*  Membrane bioreactor MBR

* To investigate antimicrobial resistance profile in drinking water of
Mehran University of Engineering and Technology

*  Water Scarcity Challenges in Balochistan, Pakistan

* Lagenaria siceraria: A possible remedy for emerging global
challenge of superbugs

¢ Characterization and disinfection of biofilms formed on different
pipe materials of drinking water distribution system

* Addressing Fluoride Fluorosis Problem and Its mitigation in the
Groundwater of Thar Desert of Sindh Province of Pakistan

*  Water for All
*  Physio-chemical analysis of groundwater extracted from Late

*  Quaternary Aquifer in Southern Peshawar Basin, Pakistan
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HZO Podcast

Session Organizers: Riphah & PIDE

Session Moderator: Dr. Musab Yousufi/Dr Junaid Alam Memon
Date: 29th December, 2020, Tuesday Time: 3:00 PM Presentation on
National Water Policy by Dr Rashid Aftab (Director, Riphah Institute
of Public Policy)

Titles of the papers presented;

Development of Envelope Curve for Chenab, Ravi and Sutlej river
basins and Estimation of Upper bound

“Analysis of biofilm formation along the surface of Galvanized iron
pipe in a drinking water distribution system”

Wastewater Treatment performance evaluation and characterization
of microbial community on media in a constructed wetland

Water desalination by using graphene incorporated nanofibers
membrane

Study of urban flood modeling using geographic information system
(GIS): A case of study Qasim Abad Town, Hyderabad

Effect of Distillery Spent-wash on Channel Bed and Groundwater
Quality: Case Study of Unicol Distillery District Mirpurkhas

Assessment of indoor air quality in terms of microorganisms in
USPCAS-W

A Need of Sustainable Development of Groundwater Resource,
Investigation and Monitoring in Pakistan

Removal of Arsenic from Drinking Water using Peanut Shell
Biomass

Citric Acid functionalized Bougainvillea spectabilis: A novel,
sustainable and cost effective biosorbent for removal of heavy
metal (Pb2+) from waste water

Acclimation and Use of Thiosulfate-oxidizing Bacteria TOB in
Vial-based Bioassay for the Detection of Zinc Toxicity in Water

Better Groundwater Management to Improve Rural Livelihoods in
Punjab-Pakistan
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Water For All
(Water, Food, Energy Nexus)

Session Moderator: Mr. Faizan Ul Hassan
Session Organizers: Asia Foundation & PCRWR
Date: 30th December, 2020, Wednesday Time: 10:00 AM
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Titles of the papers presented

*  Fluoride Removal Through Biochar in Drinking Water
¢ Fabrication of Low-Cost Soil Moisture Sensor with Calibration

Algorithm for Smart Irrigation.

*  Monitoring of canal water quality using SEBA Hydrometrie, MPS
K-16

*  Photocatalytic Inhibition of Selective Microbes and Degradation
of Organic Dyes

e “Efficiency of Charcoal, Sand, and Coconut Husk in
the Development of a Hybrid Filter to Remove Microbial
Contaminants from Drinking Water”

* “Determination of Antibiotic Resistant Bacteria in Vegetables
Cultivated on Wastewater”

*  Monitoring Wastewater Quality of Integrated Constructed
Wetland”

« Identification of Antibiotic-Resistant Bacteria in Hospital Sink &
Sink Traps of Jamshoro, Pakistan

» Performance Evaluation of Constructed Wetland to treat the
Wastewater Generated at US-Pcasw Building

*  Chromium concentration, its speciation and geochemical behavior
in tannery industry wastewater of district Kasur, Punjab, Pakistan

» Targeting arsenic safe drinking water wells by using sediments
colour tool of Punjab, Pakistan

*  Development of point-of-use filtration system for harvested
rainwater using natural indigenous material
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Assessment of the water sanitation and hygiene and water quality in primary schools to
estimate the risk of water borne diseases.
Monitoring of canal water quality for irrigation

Population and Water supply in Pakistan

Continuous mode adsorption of arsenic from aqueous solution using iron
impregnated biochar
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Blue Economy

Session Organizers: Riphah & PIDE

Session Moderator: Dr. Musab Yousufi/ Dr. Junaid Alam Memon
Date: 30th December, 2020, Wednesday, Time: 10:00 AM Presenta-
tion on Blue Water Economy by Mr Farid Alam (Asia Foundation)
Harnessing the Potentials of Economy for Inclusive Growth - An Evi-
dence Based Policy Framework
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Titles of the papers presented

»  Pakistan Water Crisis And Behavioral Approach of Denizens
Towards its Conservation on The Bank of River Kabul

»  Estimation of Actual Evapotranspiration Using Satellite Data:

* A Case Study of Wheat Crop in the Khairpur East Canal
Command area during 2017-2019

e Spatial crop management using remotely sensed soil moisture
contents estimation under semi arid condition

» Utilization of sepnt WASH and its inpact on soil properties and
wheat growth

*  Wastewater Monitoring of Integrated Constructed Wetland

* Assessment of Biotoxicity Potential of Lambda Cyhalothrin on
Common Carp

*  Monitoring of canal water quality using SEBA Hydrometrie, MPS
K-16

* Screening of chlorine-resistant bacteria from drinking water
supply in Hyderabad

¢ Prevalence of antibiotic-resistant bacteria in the household
sanitary systems of Hyderabad Sindh Pakistan

*  Green Synthesis of Bismuth Nanoparticles using Native Algae and
their antibacterial activity

*  Performance Evaluation of Membrane Bioreactor Using
anaerobic/ anoxic/aerobic Conditions Combined for Indigo Dye
Effluent.
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Water and Environment

Session Organizers: Asia Foundation & PCRWR
Session Moderator: Dr. Hifza Rasheed

Date: 30th December, 2020, Wednesday, Time: 3:00 PM
Presentation on Water and Environment by

Dr. Hifza Rasheed, Director, PCRWR
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Titles of the papers presented

* Impact of Groundwater Use on the Health of Rural Households

* Arsenic-contaminated irrigation impact on growth and uptake of
arsenic in different rice genotypes

» Review on: Silent and Salient Effects of Diverse Water
Contamination and Depletion on Animal and Human Health

* Fixed bed Column Study for water defluoridation through Bio-
Adsorbent material

* Impact of plastic pollution on fresh water biota of water streams
around the picnic spots of Hilly region in the Swat Valley Pakistan

e Water and Sanitation Services Assessment in 3 districts’ SEN
Institutions of Sindh”

* Metagenomic Analysis of Drinking Water Samples Collected
from Treatment Plants of Hyderabad City and Mehran University
Employees Cooperative Housing Society

* Acclimation and Use of Thiosulfate-oxidizing Bacteria TOB in
Vial-based Bioassay for the Detection of Zinc Toxicity in Water

* Evaluating the antimicrobial activity using Punica granatum plant
species against Microbes.

*  Wastewater Treatment performance evaluation and characterization
of microbial community on media in a constructed wetland

*  “Monitoring Wastewater Quality of Integrated Constructed
Wetland”

* Removal of Arsenic from Drinking Water using Peanut Shell
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Biomass
* Innovative Management of Flashflood Water Can Ensure Food

*  Education, advocacy and awareness is critical to solve the water crisis in order to cope
with future water consumption among the users.

*  Water Value chain in terms of quantity and quality required interventions in accordance
with National Water policy through a holistic approach.

* Since water sector is critical for the socio-economic development there is a need that
our planning process that evidence based policy frameworks has to be developed in
consultation with water stakeholders with effective water governance system.

*  Water per capita availability has declined five time in the last 70 years and on the demand
side Pakistan is the world’s fourth highest rate of water use, there is an urgent requirement
for the adoption of efficient irrigation practices and building of water infrastructure for
water storage.

e The National Water Policy-2018 is consensus oriented policy approved by CCI however
its effective implementation is very much required in consultation with the provinces.

Conference outreach and feed strategy:

Social media solutions combined all the content shared under the hashtag #water4life.
This content perfectly helped to interact with the audience and as a result, empowered the
engagement. The live social media feed showed the content at one place. This hashtag was
ranked as best hashtag by twitter rating agency.

The conference strategy was led in three modes to sensitize at virtual world.

e Pre Conference,
*  During Conference
*  Post Conference

The following aspects were covered:

1. Increasing engagement and organic reach: Interaction and visibility are key when it comes
to analytics and social media. By including a live Twitter, Facebook, and YouTube feed at
the conference helped in encouraging people to interact (engage).

2. Driving conversions: Positive feedback that’s visible to others leads to conversions. That’s
a no-brainer. So, if people are talking about your intervention in a positive light, you’re
sure to have more people buying your argument or whatever it is you’re trying to promote.
6 IWC hit the panel and started a new conversation on water issues.
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Pakistan trends

1 #AntiPakistanVoices

48K Tweets

#Waterdlife

1,240 Tweets

3 #00MostHandsomeFaces2020
JEK Tweels

4 o _oles_oiile B_cui#

12.5K Tweeats

5 #HassanMisar

Conference proceedings at YouTube:

Inauguration links

1. https://www.youtube.com/watch?v=ZINjVdyQ4rY

2. https://www.youtube.com/watch?v=BXznIKW78vE
Thematic Sessions Links
https://www.youtube.com/watch?v=sCrBH56Ta30&t=16s
https://www.youtube.com/watch?v=kMnmFY 50014 &t=5s
https://www.youtube.com/watch?v=9G03aqft5D0

https://www.youtube.com/watch?v=v7j0yAgjBvE
https://www.youtube.com/watch?v=QDA2wCXPnGY

mao op

Riphah radio aired the deliberation of the conference. The same can be accessed at the
following link

https://drive.google.com/file/d/16sPilvROhQyGP2KfTsLtCzbkMnd_G_8C/ view?usp=drive web
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Wastewater Treatment performance evaluation and
characterization of microbial community on media in a
constructed wetland

Ms. Sakina Ahmedani
sakinablaoch30@gmail.com

Abstract:

Present study finds the Constructed Wetland System as the suitable technology to treat the
institutional waste water as high concentrations of contaminants and pathogenic microorganisms
can be removed with this natural treatment system.A small scale subsurface constructed
wetland (CW) pilot plant was designed , implemented and operated for real domestic waste
water in educational institute. Monitoring and evaluation of performance of this pilot unit
was carried out through weekly basis for physico chemical as well as biological analysis of
inlet an outlet of waste water. Influent waste water was characterization in term of BOD,
293+76mg/L, COD 629+38mg/L, TSS 155+45mg/L, TN 182.2+10mg/L, and these values
were close to the literature cited. CW System performance gave promising results in removal
of BOD, COD, TSS and TN 85%, 79%, 91%, and 75% respectively. In addition the changes in
the total bacterial community from gravel biofilm were examined by using denaturing gradient
gel electrophoresis (DGGE) and sequencing of polymerase chain reaction (PCR)-amplified
fragments of the 16S rRNA gene recovered from DGGE bands.
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Water desalination by using graphene incorporated
nanofibers membrane

Saira Sidhu', Rasool Bux Mahar', Zeeshan Khatri?

'USPCASW Mehran University of Engineering and Technology, Jamshoro 76062, Pakistan
Department of Textile Engineering Mehran University of Engineering and Technology,
Jamshoro 76062, Pakistan

saira.mustafal3te64@gmail.com; rb.mahar@faculty.muet.edu.pk *

Abstract

Desalination is one of the earliest methods known to the man for obtaining salt-free water.
Membrane distillation (MD) has gained great interest in desalination technology. The
Air Gap Membrane Desalination (AGMD) is an emerging technology to produce fresh
water from brackish/saline water. AGMD method has gained attention because of its benefit
of small scale desalination with the help of alternative energy sources. The present work
involves the development of a laboratory scale AGMD unit, build to test the efficiency of
desalination by using novel nanofibers membrane. The membrane was synthesized to obtain
effective and energy efficient desalination method. To obtain the objective of the study, super
hydrophobic nanofibers were synthesized by electrospinning using polyethylene terephthalate
(PET) as the main polymer. Electrospinning, a simplistic method was used to fabricate
graphene incorporated nanofibers membrane. The synthesis of nanofibers was carried out at
16v with a distance of 12cm between needle to the collector. SEM and EDS were carried out
for the characterization of the nanofibers. Analysis of the characterization of the nanofibers
has shown that incorporation of rGO has significantly enhanced the membrane properties and
structure. Different concentrations (1-10 w %) of rGO was incorporated in the membrane and
fluctuations in the desalination efficiency was analyzed at varying concentrations. The prepared
nanofibers were installed as the treatment membrane in the AGMD and the performance of
the membrane was increased by incorporating reduced graphene oxide rGO in it. The system
(AGMD) was operated at low temperature (30-70°C) and commercial (PET) flat bead free
membrane has excellent salt rejection (80-85%) using the 1000ppm NaCl solution as feed. On
the basis of these experimental results, a system can be designed for the treatment of salinity
for ground and seawater.

Keywords: Water Treatment, Desalination, rGO/PET blend, Hydrophobic Nanofibers,
Electrospinning, Air gap membrane distillation.
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Study of Urban Flood Modelling using Geographic
Information System (Gis): A Case Study Qasimabad
Town, Hyderabad

Kainat Ali Rang', Imtiaz Ahmed Chandio' Aftab Hussain Talpur' Mehran Khan?**

123.Mehran University of Engineering and Technology, Jamshoro.

2. US-Pakistan Center for Advanced Studies in Water, Mehran University of Engineering and
Technology, Jamshoro.

Kainatali221197@gmail.com, Imtiaz.chandio@faculty.muet.edu.pk, aftab.talpur@faculty.
muet.edu.pk, mehrankhan.uspacasw@admin.muet.edu.pk

Abstract

Urban flooding can be regarded as the most substantial infrastructure ruining factor around
the globe. Urban rainwater flood is unpredictable phenomenon due to non-uniform nature of
urban land uses. Urban floods can cause infrastructural damages, environmental damages,
affect the daily lives of people, and in extreme cases, can be fatal. Hence, it is necessary
to address urban planning and development issues related flooding in developing countries.
Where often lacking of advanced flood modeling for urban development is can be a triggering
issue to be addressed. Therefore, this study was used in urban land use modeling to get the
flow of Flood and rainwater. Hydrological modeling tool in ArcGIS was used to develop
urban Land Use Topographic model/map to the prediction of urban flood drain. The study was
conducted to determine the morpho graphic factors at Qasimabad Town, Hyderabad, Sindh
Pakistan. The produced map identified flood-hazard areas those areas and settlements at high
risk of rainwater flooding. Results found that some of the areas comes under the low lying
where most water accumulates by developing streams link map. The outcome of the research
my help government and regulatory authorities for future laying urban infrastructure as well
as to know the existing urban development trends. This study may guideline for existing
developed areas which are always faced urban rain water and drainage disposal problem of
existing infrastructure. This proposed method may also be useful in planning upcoming new
development projects. Therefore, it is utmost GIS application for improving aforementioned
urban environmental problem in cities.
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Effect of Distillery Spent-wash on Channel Bed and
Groundwater Quality: Case Study of Unicol Distillery
District Mirpurkhas

N. A Rajput*, M. S. Mirjat*, M. A Talpur*, S. A. Junejo**, D. M. Cuong, *** and H.R
Mangio****

* Department of Irrigation and Drainage, Sindh Agriculture University, Tandojam, Pakistan.
** Department of Geography University of Sindh, Jamshoro, Pakistan.

**% Department of Soil Science, Sindh Agriculture University, Tandojam, Pakistan

*#%% Department of Energy and Environment, Sindh Agriculture University, Tandojam,
Pakistan

Abstract

The effect of treated spent wash on channel bed and groundwater qualities was investigated
during 2014-15 at Unicol distillery as study area in district Mirpurkhas. For this purpose,
samples of spent wash, soil/water were collected and determined for parameters related to
physical and chemical properties. The impact of spent wash on channel bed and on the adjacent
soils at different distances showed that highest soil EC (18.40 dS m-1) and TDS (11776 ppm)
were determined for spent wash channel bed at surface soil and EC decreased with increasing
distance from channel bed at sub-surface layers; while the highest overall soil pH (7.43) was
observed at 450m distance at 30-45 cm soil depth. The highest total N (0.16%) and available
K (0.53%) was observed at channel bed and at surface soil with highest available P (4.80%)
at channel bed in sub-surface (15-30 cm) soil. The groundwater samples obtained from tube
well and hand pump were also analysed for physical and chemical properties and compared
with the spent wash from channel bed. The lower Na (1578.7 ppm) was determined in hand
pump water samples than tube well water (2588.3 ppm); while highest (7050 ppm) in spent
wash. The HCO3 was lower in tube well water (247.00 ppm) than hand pump water (430
ppm); and highest (6166.70 ppm) in spent wash. The Chloride (Cl) content was lower (2117
ppm) in hand pump water samples than tube well water (5259 ppm); and highest in spent wash
(14097 ppm). The groundwater EC was lower (11.077 dS m-1) hand pump water than tube
well water (17.262 dS m-1) and highest (47.090 dS m-1) in spent wash. Similarly, the lower
magnesium (465.3 ppm) was determined in hand pump water samples than tube well water
(553.3 ppm) and exceptionally high (1300.7 ppm) in spent wash. The SAR of hand pump water
samples was lower (11.583) than tube well water (20.390) and outstandingly high (35.693) for
spent wash. In case of calcium content, it was lower in tube well water (359.33 ppm) than
hand pump water (593.33 ppm) and exceptionally higher in spent wash (764.33 ppm). It was
concluded that soil EC and TDS were lower at farther locations from spent wash channel bed
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at sub-soils. The surface soil contained higher organic matter; no effect of spent wash on soil
organic matter was recorded. The soil pH was relatively higher at spent wash channel bed and
its adverse effects were noted upto 300 meter distance. Total N was slightly (P>0.05) higher
at channel bed than distant locations, while phosphorus was significantly higher at spent wash
channel bed. The available potassium was also significantly influenced by the spent wash; and
P was higher at channel bed, and decreased at the farther locations adjacent to the channel bed.
The EC level, Na, HCO3, CI, Mg and Ca contents as well as SAR for spent wash samples were
manifold higher than the tube well and hand pump water samples.

Keywords: spent-wash, hand pumps, tube wells, ground water quality, drainage channel bed
quality.
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Abstract

Groundwater is the earth’s largest accessible store of fresh water and constitutes about 95%
of all fresh water. It is one of the largest sources of fresh water for domestic and industrial
purpose in Pakistan. Pakistan is facing water scarcity due to increase in population and over-
abstraction of water. Thus, it is needed of sustainable groundwater resources development
by using modern techniques. For any developmental activity, both surface and groundwater
sources are the main components depending on their quality and availability. In an area where
surface water is not feasible for the desired activity, groundwater is the second alternative, if it
has the anticipated amount and quality. Therefore, site investigation/ exploration, sometimes
called a pre-construction evaluation, must be performed primarily for an effective and
sustainable utilization of groundwater resources. Urbanization and over growing of population
have negative impact on groundwater. In Pakistan millions of cubic meters of water is pumped
without monitoring the purpose and use of this abstraction. This monitoring should be multi-
fold and cover abstraction, contamination, and wastage of water on local and national scale.
Surface water and rainwater can be stored in the forms of lakes and surface reservoirs which
can be act as recharge boundary to recharge aquifer. Therefore, groundwater management
policy must be adopted for sustainable supply of fresh water to the people.
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Abstract

Duetorapid urbanization and drastically population growth, water stress has become an alarming
situation in developing countries. Integrated Constructed Wetlands (ICW), a phytoremediation
technique is considered as a successful, economical, and environmentally friendly alternative
for conventional wastewater treatment technologies for monitoring the water quality in terms
of nutrients removal (i.e., nitrogen and phosphorus) and other contaminants. Current study
aimed at monitoring the water quality of ICW at NUST campus, H-12, Islamabad. Water
samples from various stages of the ICW were analyzed for various physicochemical parameters
including pH, Temperature, Turbidity, Electrical Conductivity (EC), Dissolved Oxygen (DO),
Chemical Oxygen Demand (COD), Total Suspended Solids (TSS), Total Dissolved Solids
(TDS), Total Kjeldahl Nitrogen (TKN), Nitrate, and Phosphate. Water samples were collected
and analyzed in the month of September 2019, including inlet, sedimentation tank, eight ponds
planted with Typha latifola, Pistia stratiotes, Centella asiatica and collection tank (outlet) to
measure the removal efficiency at each stage. The prevalent removal efficiency for NO,-N,
TKN, TP and COD were 98.74, 69.50, 80.28 and 85.02% respectively. Thus, study depicts
that the ICW serve as environmentally friendly and an equally efficient technology and has a
considerable potential for the removal of pollutants from wastewater.

Keywords: Integrated Constructed Wetlands (ICW), Wastewater, Physicochemical Parameters,
Removal Efficiency.
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Abstract

Water-borne pathogens are responsible for developing antibiotic resistance at an alarming rate
around the world. A wide range of bacteria are more than ever considered as superbugs and
immune to current antibiotics. As a result, these superbugs are emerging in hospitals and the
world outside. There is a significant development of new resistant strains of bacteria these
days, which are somewhat more lethal compared to the parent strain. Bacteria are immune
to antimicrobial drugs by various mechanisms that include antibiotic inactivation, target
alteration, resistance efflux mechanism and Plasmidic Efflux. The most important determinant
of the entry mode is the chemical structure of the drug molecule. The drugs currently available
in clinics are not successful against the antibiotic resistance formed by some bacterial species.
However, antimicrobials based on plants have immense potential to combat these superbugs
without any known side effects. In the current study, our aim was to investigate the certain
natural products that were active in our research against Clarithromycin resistant bacteria.
Lagenaria siceraria (bottle gourd) showed best activity against gram positive bacteria as
compared to gram negative bacteria. Highest potential agent of Lagenaria siceraria (bottle
gourd) showed activity against Shigella flexneri about 13.3mm=1.7 at 30ul/50ml concentration
of bottle gourd among four isolated gram negative bacteria and 25.3mm=*1.7 zone of inhibition
against Staph aureus. Different behaviors of isolated bacteria were observed at different
optical density using UV-visible spectrophotometry at 600nm. Among them best activity was
observed at 1 ml/50ml. However, further research on the role of bacteria in the growth of
antibiotic resistance is needed to achieve full applications of antibiotics. Specifically, creative
approaches to discovering novel antibiotics and their speedy and plant-based control are
mandatory.

Keywords: Lagenaria siceraria, bottle gourd, clarithromycin-resistance, natural products.
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Abstract

Drinking water is contaminated by various microorganisms’ causes’ biofilm formation in the
drinking water distribution system. Biofilms release microorganism including pathogens again
into distribution system, thus contaminated water causes several health issues for the human
life. A reactor, containing PPR, UPVC, GI pipe materials, in the real distribution system was
operated for 6 months for biofilm formation, followed by disinfection of the biofilms by 15
mg/l hypochlorite disinfectant in order to check if this dose removes biofilms from used real
distribution system pipe materials. Biofilm were scrapped after 5, 10, 15, 20 hours of post
disinfection. Moreover, basic water quality parameters were assessed including temperature,
pH, turbidity, DO, EC, TDS, free chlorine, salinity, and heavy metals. DNA extraction was
carried from bulk water and biofilms using CTAB method. Bacterial viability test was carried by
using fluorescence microscope. Water quality parameters within the range such as temperature
(13-31.5C), dissolved oxygen (7.2-8.9 mg/l), turbidity (2.50-7.86 NTU), TDS (355-786 mg/l),
pH (7.1-8.26). In conclusion, biofilm we removed with 1.5 mg/l of hypochlorite with at least
20 hours disinfectant contact time

Keywords: Contamination, Disinfection, DNA, Biofilm, bacterial viability, drinking water
distribution system.
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Abstract

Groundwater is one of the major water resources in Nowshera District — a part of Peshawar
Basin — of Pakistan. This water is abstracted in the form of tubewells boreholes, wells and
handpumps drilled in the Late Quaternary aquifer mainly composed of sand and gravels. The
quality of groundwater was investigated. Physio-chemical analysis of 12 water samples sparsely
located tubewells and hand pumps was performed. To check chemical characteristics of each
water sample, we measured the concentrations of calcium (Ca), magnesium (Mg), sodium
(Na), Potassium (K), carbonate (CO,), bicarbonate (HCO3), chloride (Cl), sulfate (SO,) and
hardness of water. Physical characteristics like temperature, color, taste, odor or smell, pH-
value, electrical conductivity (EC) and total dissolved solids (TDS) are also analyzed. These
obtained results are compared with recommended drinking water quality standards of the World
Health Organization (WHO) and National Standards for Drinking Water Quality (NSDWQ) of
Pakistan. This comparison revealed that most of water sample and within permissible limits
except sample number 4, 6 and 9, which are taken in the vicinity of industrial zones. Some
streaks of heavy metals like Pb, Cr, Fe, Hg etc. are also reported in these samples. The average
values of the groundwater characteristics are 0.03 S/m for electrical conductivity, 400 — 800
ppm total dissolved solids and 0.024 m?/min for transmissivity. The samples collected from
tubewells near to Kabul River have good quality due to recharge boundary.
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“Proper and adequate disburse of irrigation water to the crops is one of the main factors
in growing crops and getting the supreme yield. The primary objective of the irrigation
management is to maintain/provide irrigation water to the field according to the crop
requirement/demand among all stakeholders. However, it has been observed that
distribution of water is not always uniform, which may also decrease the normal yield
of crops. The appropriate amount of water required at the field will provide a good yield
that can only achieved by using modern technologies like smart soil moisture sensors.
In agriculture based economic countries such as Pakistan, the use of water via irrigation for
agriculture production has its own importance. The demand of irrigation water is high and
requires more data about the soil moisture in the agricultural field to manage the required soil
moisture level to get high crop yield. In such conditions, automation technologies can play
an important role in the efficient use of limited water resources. Actually, the farmers did not
know about the actual moisture of the land and irrigate the land, making plant water stressed
and decreed crop yield.

Therefore, in this study, fabricate a smart soil moisture sensor with locally available
components that will only provide required amounts of water to the field to save water and
produce more crop yield. Capacitive soil moisture sensor used, that was 93% accurate and
75% low-cost then the market available device. Calibration equation of sensor computed
(soil moisture in percentage =1045e-0.014*sensor value), this equation has a value of R*=
0.98, which shows more reliability on the sensor device. The fuzzy logic algorithm designed
to control the pump for smart irrigation management that can saves up to 45% water.”

Keyword: Smart irrigation, Moisture sensor, Soil moisture, Automatic irrigation, Water saving,
Agro technology, crop yield and water efficiency
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In order of priority to develop bright and smart products the valorization of biowaste and
the substances derived from the biowaste is most firm and steadfast study in recent years, by
reducing the bio-waste residue by re-entering bio-waste in environmental cycle to recover the
natural resources is the most sustainable and eco-friendly development of society. Biowaste
such as coconut shell activated charcoal, corn cob activated charcoal, coconut fibers and
sand were used in studies to investigate their strength to remove microbial and physical
contamination from drinking water. Three different column lengths (5 cm, 10 cm, and 15
cm) of all biowaste were set in plastic reusable bottles and contaminated drinking water pass
through each column. The results showed that for the removal of microbes and turbidity all
the 15 cm layers of Charcoals, Sand, and Coconut fiber showed good results. The results of the
hybrid filter for the removal of E. coli, salmonella typhi, shigella flexneri and turbidity were
98.7%, 98.5%, 99.7% and 99% respectively.

Keywords: Biowaste, Drinking Water, Charcoal, E. coli, Hybrid Filter
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Deaths from antibiotic-resistant bacteria are under-reported, but available data indicate that
a large number of neonatal deaths occur due to antibiotic resistant in Pakistan. Environment
play a key role in the dissemination of antibiotic resistant genes as 50 to 90% antibiotics are
excreted in urine or feces either as metabolites or in partially degenerated form. Bacteria have
developed the plethora of antibiotic resistant genes to survive in the presence of antibiotics
which easily transmit by horizontal transfer between bacteria. Consequently, occurrence of
antibiotics in wastewater increases the opportunity for survival of drug-resistant pathogens as
drug susceptible strains are killed. This study highlights the comparative correlation of food
toxicity irrigated with fresh and wastewater, evaluating the pathogenic bacteria and antibiotic
resistant isolates by using spread plate technique and disk diffusion method. It is being observed
that Isolates of E. coli and Shigella spp. from both the groups are resistant to Azithromycin,
Cefixime and Ampicillin but susceptible for Meropenem and Ciprofloxacin. On the other hand
isolates of Staphylococcus aureus and enterococcus of vegetables irrigated with freshwater
are resistant to Azithromycin and Cefixime while susceptible for Ampicillin, Meropenem and
Ciprofloxacin but penicillin acquired resistance through wastewater as wastewater irrigated
vegetables was resistant to ampicillin. Results of the present study indicate that farming of
vegetables via wastewater pose extra burden of antibiotic resistance gene.

Keywords: wastewater, vegetable’s, antibiotic resistance
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Antibiotics are characterized as one of the most useful drug group to manage the bacterial
infections in humans.Because of the increasing issues of resistance, Antibiotic resistance has
been percieved as a major health threat to humans. Antibiotic Resistant bacteria caused many
infections which gives result in higher rates of mortality, long stay at healthcare facilities,
and higher healthcare cost.Pakistan is a developing country, where antibiotics can be easily
purchased without a prescription of doctors, hence numerous patients buy antibiotics under the
guidance of an unqualified or unauthorized person.There is a particular significance of Gram
Negative bacterial resistance as there is a lack of novel antibiotics which works against these
bacteria and world wide they are increasing in prevalence.Hand washing sinks are a major
reservoir of Antibiotic-Resistant bacteria in Hospitals, which indicates an alarming rise in
hospital outbreaks.

The study identified the presence of the resistant bacteria in the sink traps of the hospitals of
the district Jamshoro, Pakistan. We select 40 hospitals out of 63 through stratified random
sampling and the list of those hospitals were collected from the Health department Govt: of
Sindh. The study has two parts, The assessment of WASH facilities through the questionnaire
survey which includes the three major sections, Water, Sanitation and Hand hygiene. And in
the other part collected samples from those facilities were analyzed for Antibiotic Resistance
by using streak and spread method or Antibiotic sensitivity method in the Water Quality lab at
USPCASW MUET Jamshoro..

The results found that 84.62% of the isolated of Gram Negative bacterial growth, display
resistance to all tested antibiotics (Ertapenem, Cefixime, Aztreonam, and Ciprofloxin).
However 7.69% of isolates display resistance to three antibiotics out of four and those
are Ertapenem, Cefixime, and Aztreonam. While remaining 7.69% of isolates were only
resistance to Ertapnenem and Aztreonam. The results of assessment of Wash facilities through
questionnaire survey found unsatisfactory on the basis of recorded data.
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Abstract

Majority of time many people spend their time in indoor atmosphere and Indoor Air Quality
(AIQ) has been affected by the tightening of the building for achieving higher efficiency by the
tightening of the building. Airborne bacteria under favorable conditions able to grow causing
indoor air pollution. The objective of this study was to monitor the airborne fungi and bacteria
in the United State Pakistan Advance study in water center, MUET Jamshoro. Six different
locations were selected for media sampling 1. Reception Hall 2. Canteen room 3. Classroom 4.
Library of the department 5. Water lab 6 washroom. The growth concentration of bacterial and
fungal at different time period i.e. 30 minutes, 60 minutes and 90 minutes. TSB type of media
has been prepared to identify different bacterial and fungal cultural. Almost all the locations of
department were heavily contaminated with bacteria and fungi and different airborne microbes.
It was observed that increase in cultural as time was increasing, and different concentration
obtain at different locations. Some places were also above the permissible level of WHO. This
research based on study of specific bacterial and fungi in different locations of USPCAS-W,
MUET, Jamshoro.

Keywords: Airborne microbes, Bacteria, Fungal, Indoor air, Media.
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Abstract

For fair and equitable distribution of water at the farm level, it is necessary to know the amount
of water used by the crops grown there. The main water supply to the agricultural fields in
Pakistan is through the Indus Basin Irrigation System (IBIS) comprising barrages, canals,
distributaries, and watercourses. The system losses are said to affect the water supply at the
farm level. Estimation of losses is not easy, but analyzing the difference between the water
inflows (water at the canal head, precipitation, groundwater, water from other sources) and
actual water used by the crop can be utilized to calculate overall losses. The gauge network
of the IBIS is only sufficient to monitor canal inflows, but outflows or the water used by the
crops are not easy to measure. Actual evapotranspiration (ET) is the measure of water used
by the crops that can be easily derived from satellite data. To present the methodology, freely
available Landsat satellite data from Earth Engine Evapotranspiration Flux (EEflux) are used
to calculate water consumption of wheat crop grown in the Khairpur East canal command area
(CCA) during the Rabi seasons of 2017-2018 and 2018-2019. Wheat is the most grown crop
in the region and, therefore, has a significant overall water requirement. The results showed
that the water consumptions of the wheat crop in the Rabi seasons of 2017-2018 and 2018-
2019 were 309 mm and 390mm, respectively. Subtracting the total water inflows during the
cropping season from cumulative amount of water used by all crops (wheat plus other) grown
in the CCA indicates non-beneficial use of water or in other words the system losses. Accurate
estimation of ET flux using satellite data is instrumental in regions where ground measurements
are not available for precise irrigation scheduling and water resource management
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Drinking water contamination is a global spreading problem, in which Arsenic contamination is
one of the most highlighted problems. From a developed country like the USA to undeveloped
countries like Bangladesh and Pakistan are facing this problem. Around 60 million of the
Pakistan’s population is exposed to arsenic contamination by using groundwater for drinking
purposes. There are different removal methods for arsenic such as; ion exchange, membrane
filtration, coagulation, and adsorption. In this study biomass of peanut shell (PS) was used as
an adsorbent. For this study batch experiment was performed with different parameters. PS
biomass was used with different dosages (200mg, 400mg, 600mg, 800mg, and 1000mg) in
the presence of different concentrations (100ppb, 150ppb, and 200ppb) of As. Their effects
on pH (2-9) and time intervals (1 to 5 hrs) were also measured. PS biomass showed the best
removal at 150ppb, the best dosage was observed 200mg, the best pH was observed 3pH, and
the best time interval was observed 1hr. With all the best-selected parameters about 96% of
arsenic removal was observed. In conclusion, PS can be a potential candidate for the removal
of arsenic from the drinking water.

Keywords: Arsenic, Biomass, Adsorbent, Peanut shell.
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The estimation of maximum flood discharge is important tool for design of hydraulic structures
and hydrological safety measures. However, reliable prediction of extreme flood events in
a region is an important challenge for hydrologist and engineers especially for a site with
inadequate flood measurements. Among the various available approaches, envelope curves are
effective approach for estimation of flood peaks in data scanty region like Chenab, Ravi and
Sutlej river basins in Pakistan. Hence, envelope curves associated with regression models has
been developed in current study to determine the flood peaks and estimation of upper bound.
To perform the analysis on an average 50 years data of 11 gauging stations was collected from
Irrigation Department, Government of Punjab. Moreover, the outcomes of flood frequency
analysis (using Gumbel Extreme Value Type-I, Log Pearson Type-IlI and Log Normal) were
plotted with corresponding catchment area to obtain Creager’s and Dicken’s outer envelope
curves envelope curves for selected rives. The analysis resulted in a decreasing trend of peak
discharge with respect to the increasing catchment area. This is because due to the fact that
India being the upper riparian has built dams on these rivers and the drainage areas adjoining
these rivers in Pakistan are subject to less precipitation. Furthermore, it was evident that the
Creager’s Regional coefficient decreases from 2.65 to 0.87 and from 3.72 to 1.22 for 100
and 1000-year return period flood, from river Chenab to river Sutlej. Similarly, the Dicken’s
regional coefficient decreases from 14.25 to 2.75 and from 19.75 to 3.81 for 100 and 1000-year
return period flood, from river Chenab to River Sutlej. Consequently, the developed curves
and models could be used for efficient, safe and precise hydraulic structures design in Chenab,
Ravi and Sutlej river basins in Pakistan.

Keywords: Gumbel Extreme Value Distribution, Log-Pearson Type-3 Distribution, Log-
Normal Distribution, Barrage, Bridges, Peak Discharge, Envelope Curves.
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Abstract

Approximately two third of the Earth’s surface is covered with the life-sustaining liquid, water.
Studies depict that by the middle of the century, more than half of the humanity will reside in
water-stressed areas, which also include Pakistan. Pakistan is among the list of those countries,
which are confronting chronic water issue. Pakistan is water stressed country and the situation
is going to be more critical in future. The degradation and over exploitation of water resources
by human is not a new phenomenon. Water as common pool resource is commonly available
for people either free or they pay small amount of money which do not attract the attention of
the users to use carefully. The behavior of people is the key problem in over exploitation of
resources of water. People either use the water resources carelessly, which do not attract their
attention to conserve water for the reason of facing water problems in future. The study shows
that Behavioral change is an effective way of tackling the water shortage and ensuring the
efficient management of water resources. Behaviors of people for conservation of water were
highly depend upon education level, age, past history of respondents water shortage problem,
awareness, attitude of family, friends and surrounding of respondents.

Keywords: Water Crisis, Water Conservation, Water Leakage, Consumer Behavior. Water
Wastage.
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Fluoride has both detrimental and beneficial effects on people depending on the concentration
and consumption periods, concentration of fluoride in drinking water less than 1.5 mg/l is
beneficial for proper growth and strengthening of our bone, however concentration of
fluoride in drinking water greater than 1.5 mg/l could lead to severe health hazard. The study
presented in this research, investigated the feasibility of using neem seed bio-sorbents for
fluoride removal from water through fixed bed column study. Data indicated that treated neem
seed could remove fluoride from groundwater with variable bed depth, flow rate, fluoride
concentration and column diameter. Results obtained from this study indicated that columns
with the optimum bed thickness, lowest flow rate, and highest fluoride concentration showed
best column performance. Bio-sorbents used in this study are re-generable and re-usable for
more than five cycles. The initial materials cost needed to remove one gram of fluoride also
found to be lower than the available alternatives. This makes the process more promising
solution to be used for fluoride removal.
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Abstract

Water is composed of Hydrogen and Oxygen; it exists in gaseous, liquid and solid states.
Greek Philosopher Thales regarded water as sole fundamental building block of matter. Water
is held divine in religions. In Islam it is sacred:

Allah created every living creature from water. Allah creates whatever He wills.

Allah is He Who created the heavens and the earth, and sends down water from the sky, and
with it produces fruits for your sustenance [Quran:The Light - An Nur (24:45)].

This Nexus is seeped & weaved in dependency factors and Water Rights of Nations. Pakistan
dependent on River Indus for crop production, electricity generation, storage, irrigations,
domestic & industrial use. Sugar & Rice crops require more water and constant irrigation.
Rice water requirements is 60 -70 acre inches; Sugarcane need 96 acre inches. Cotton; the
only fibre crop of Pakistan; needs to be irrigated 7-8 times. Lintels, Oil seeds and fodder need
adequate waters and in time.

Food security and energy depend on hydel system. Currently only 63.1 % of the country’s
households are “food secure” implying more than 37% households are food insecure. Share
of Hydel electricity generation is 25.8 % of total generation of 87324 (GWh). From time to
time Pakistan faces water scarcity problem due to increase in climate variability and extreme
weather. However, India as Upper Riparian, Controls Water Flow into Pakistan. In times of
conflicts, floods or when politically motivated, India is able to reduce rivers flows and deprive
Pakistan of its Life Sustaining Waters.

Keywords: Water, Food, Life, Transnational Basin, Water Conflict, Survival
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Agriculture is considered as the backbone of Pakistan’s economy and contributes almost
18.5 percent to total Gross Domestic Product (GDP). Over the years, livestock subsector has
surprisingly surpassed the crop subsector as the biggest contributor to the value addition in
agriculture. Presently it contributes 60.5 percent to the overall agricultural and 11.2 percent to the
GDP during 2018-19. Livestock sector is a source of 35-40% of income for over 8 million rural
families and providing them food security by supplementing high valve protein of animal origin.
A dire curtailment of the total amount of groundwater is a silent and ultimate threat to the
livestock health. As the factors of water depletion are important so are the effects of its depletion
and contamination on animal health and productivity. Along with the continuous decrease in
its reservoirs, water is getting a drastic number of toxic contaminations from industrial waste.
Industrial waste in Pakistan is extensively being dumped in to soil, water and air. This waste
contains many kind of heavy metals such as aluminum, mercury, cobalt and silver and most of
them are carcinogenic in nature and results in heavy metal poisoning in humans, suffocation
in fisheries, destroy aqueous environment and cause diseases such as cholera, typhoid fever
and diarrhea in livestock. As 86% of composition of milk is water, dry cows drink almost 8-10
gallons of water per day while in third trimester of pregnancy they can drink up to 15 gallons
per day. When animals drink heavy metal or industrial waste contaminated water, it attacks
on animal’s intestine and ultimately nutrient absorption. Poor absorbance of dietary nutrients
leads to weight and poor productivity which ultimately affects the economy of the farmer and
country. If water reservoirs depletion will be continued, it will not be available for animals
ad libitum and will cause dehydration in animals and poor feed conversion ratio along with
reduced reproducibility.
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Abstract

Antibiotic drugs are vital for the treatment of many life threatening diseases (i.e. pneumonia,
typhoid, tuberculosis etc.) and often preserve human life. Among pharmaceutical medicines
antibiotics have great importance, owing to its effectiveness to treat bacterial infections and
many life threatening diseases.Among many countries, Pakistan is a country where antibiotics
are used without doctor’s prescription. This leads to antimicrobial resistance (AMR) that
is common in the community. In community level transmission of bacteria via faecal-oral
route is important in the transmission of human pathogens due to poor sanitation and hygiene
practices of the community.

Ertapenem, Cefixime and Ciprofloxacin are commonly recommended for the treatment of
many infectious diseases. So, through conducting this study we characterize the prevalence
of antimicrobial resistant (AMR) enterobacteriaceae in the community latrines of Hyderabad
Sindh.

For this we had taken 20 samples of Hyderabad city use Kirby-Bauer test to determine the
resistant, susceptible and intermediate antibiotics.The results shows that Susceptibility profiles
were generally the same for E. coli and Klebsiella. 90% of E. coli and 70% of Klebsiella
isolates showed resistance to Cefixime. Whereas 18 out of 20 E. coli samples and 16 out of the
20 Klebsiella isolates were resistant to at least one of the three antibiotics. Only 15% samples
are resistant to meropenem.

Keywords: antibiotic resistance, pharmaceutical, enterobacteriaceae, Klebsiella, community
latrines
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Abstract

Surface water is the major source for irrigation in Pakistan. That’s why monitoring of the
quality of surface water is important for better crop production. Irrigation with poor quality
water not only decreases crop production but also harmful to human health. The present
study was conducted on the section of Rakh Branch Canal passing from city Faisalabad to
city Sumundri, Pakistan. A general survey was conducted for collecting primary information
like sampling points, start and endpoint, Industries and construction sites along the canal.
For sampling, ten points were selected at the appropriate distances. Thirty samples were
collected by taking three samples from each point. These samples were collected by 2 ft
depth from the surface of the water. Then the samples were tested for different parameters
like pH, EC (electrical conductivity), TDS (total dissolved solids), salinity, anions (chloride,
calcium, ammonium, nitrate) using SEBA Hydrometrie MPS K-16 instrument. Test results
were compared with the guidelines given by the FAO. EC, TDS, pH, Chloride, Calcium,
Ammonium and Nitrate of samples ranged from 0.286-0.295 mS, 191.103-197.674 ppm,
7.986-8.406 pH, 7.927-10.907 ppm, 34.015-37.139 ppm, 0.066-0.152 ppm and 4.479-9.679
ppm respectively. There was a little variation in the results of measured parameters due to
some contamination from construction sites and domestic waste contamination. Overall, all
parameters were found within the permissible limits given by FAO. Hence, all the results of
different parameters showed that the water of this section of the Rakh Branch Canal is suitable
for irrigation purposes and better crop production. It is recommended that there should be
regular monitoring of more water quality parameters on the different sections of all major and
minor canals to maintain its quality.

Keywords: Surface water quality, FAO, SEBA Hydrometrie MPS K-16
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Abstract

Water pollution is growing at an alarming rate. Due to rapid growth of polluted water, Pakistan
is suffering from the shortage of safe drinking water. Contaminated water is a great threat to
human health which is increasing the mortality rate. Almost 20-30% hospital cases and 60%
infant deaths are being caused by waterborne diseases. The current study was conducted in 4
different villages of district Sahiwal and 110 respondents were interviewed by using a well-
structured questionnaire. This study investigated how human health was adversely affected and
what expenses they had to bear on health treatment after drinking poor quality groundwater.
Primary data were collected and analyzed by using Microsoft Excel and Eviews software.
The study revealed that hair fall, typhoid, diarrhea, hepatitis were common diseases among
the respondents, which were found up to 58%, 49%, 44% and 42%, respectively. On the other
hand, premature graying of hair, yellowish teeth and bloating were found among 14%, 4%
and 1% respondents and their family members, respectively. The study shows that the average
monthly fee of doctor, medication cost, traveling cost, dietary cost, home remedies, cost of
precautionary measures were 491.10, 1027.20, 138, 281.82, 13.20 and 11.82 rupees per month
respectively. The total monthly health cost of respondents on treating water related diseases
was Rs.1963. Findings of the study revealed that income, number of visits to the doctor, number
of diseases and family size had positive impact on health cost of the respondents. Conversely,
treated drinking water, groundwater quality and adoption of precautionary measures had
negative impact on the health cost of respondents. The study also showed that the values
of number of diseases, adoption of precautionary measure, groundwater quality, and treated
drinking water were statistically insignificant. The coefficients of family size, number to visit
doctors and income were statistically significant at 1%, 5% and 10% level of significance.
Study recommended that there is a serious need of proper monitoring system of groundwater
and dumping of industrial wastes into water bodies. Industries should be forced to follow
waste discharge standards.

Keywords: Impact assessment, Groundwater, Health Cost, Sahiwal.
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Abstract

The water used by poultry butchers for cleaning the hands and slaughtering tools may act
as transfer of pathogens to the human body via meat consumption. The present study, was
conducted in district Jamshoro to assess the quality of water used by the slaughtering workers.
After conducting questionnaire survey 38 water samples were collected from the containers of
poultry shops from different areas of Jamshoro and 1 water sample was collected from source
(hand pump). The samples were analyzed for the presence of Salmonella, Shigella, and E.
coli by spread plating method. Isolates were identified by colony characteristics and number
of distinct colonies on each plate of the sample were enumerated using colony counter and
colony forming units (CFU/ml) of the samples were calculated. Premises of butchers’ shops,
utensils, water containers, and personal hygiene of butchers were very poor owning to the
lack of knowledge, illiteracy, and nature of the work. The overall prevalence of Sa/monella,
Shigella, and E. coli in water was 64.28%, 78.57% and 71.42% respectively. Assuming the
recent outbreak of extensively drug resistance (XDR) Salmonella typhi the antimicrobial
resistance of Salmonella spp. was also determined by using Disc Diffusion method after
confirming it with Triple Sugar Iron (TSI) Agar Test and Urease test. Antibiotics used in
this regard were, Ampicillin (1pg), Ceftazidime (30 pg), Gentamicin (10 pg), Erythromycin
(15 pg) and Streptomycin (10 pg). Out of 27 salmonella isolates 91% of isolates showed
resistance to Cefotaxime, 50% to streptomycin 8% to Gentamicin, 50% to Erythromycin and
16% to Ceftazidime. All the isolates (100%) show high resistance to Ampicillin. The frequent
use of antibiotics in poultry sector for control of diseases could be the reason of development
of antibiotic resistance in poultry. To improve the quality of water there is need to create
the awareness among the poultry butchers to adopt the hygiene and sanitation standards to
increase the safety of meat.

Keywords: Poultry, XDR Salmonella, Water, butcher shops, sanitation and Hygiene
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Abstract

Constructed wetlands (CWs), consisting of vegetated wetland plants, may reduce the level
of chromium (Cr) from contaminated water; but the selection of wetland plant species for
efficient Cr removal needs to be further investigated. In this study, we explored the potential of
various wetland plant species in constructed wetlands (CWs) to treat Cr-contaminated water.
Ten indigenous wetland plant species were planted in the CWs to explore their efficiency to
accumulate Cr from water. In all the wetland plant species, concentration of Cr was higher in
root compared to shoot. Constructed wetlands planted with B. mutica removed the highest Cr
from water at 15 and 30 mg/L Cr levels. However, no significant difference in growth of these
wetland plants was observed between the control and contaminated CWs. All the wetland
plants at 15 mgL! Cr showed 47% to 99% Cr removal efficiency. At high level (30 mgL!) of
Cr, all the wetland plant species showed Cr removal efficiency from 36 % to 92 %. This B.
mutica have great efficiency to remediate Cr from the contaminated water in CWs.

Keywords: Chromium, Wetland Plant Species, Contaminated Water, Constructed Wetlands
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Abstract

Wastewater from tannery industry is complex in composition and leads to water contamination,
especially due to the high organic loading and chromium (Cr) content. Two major forms of
Cri.e. hexavalent Cr (Cr (VI)) and trivalent Cr (Cr (III)), are predominantly found in tannery
industry wastewater. Hexavalent Cr is the most toxic form of Cr which does not have any
essential metabolic functions in the living organisms. In this study, we determined the Cr
concentration and its speciation in tannery industry wastewater samples collected from several
tannery industries in district Kasur of Punjab, Pakistan. All the wastewater samples (n = 86)
showed elevated total Cr concentration (mean: 16 mg L™'; SD: =34 mg L™"). The concentration
of Cr (VI) and Cr (III) ranged from 1.5 to 17 mg L' and 10 to 174 mg L', respectively. The Cr
(VI) concentration in most of the tannery industry wastewater samples exceeded the National
Environmental Quality Standard (NEQS; 0.25 mg L") and the United States Environmental
Protection Agency (US EPA; 0.1 mg L) safe limits in wastewater. Geochemical modeling
revealed that the presence of Cr-bearing mineral phases such as Cr (OH),, Cr,0, and MgCr,O,
may be carriers of Cr and control Cr concentration and its speciation in tannery industry
wastewater of study area. The results indicate that the wastewaters from the tanneries do not
satisfy the legal ranges of selected parameters (pH, cations, anions, chemical oxygen demand
and biochemical oxygen demand) and discharge to inland water and to sewer without any
treatment. It is concluded that some suitable and eco-friendly remediation strategies are
needed to treat Cr contaminated tannery industry wastewater such as employing constructed
wetland technology.

Keyword: Chromium, geochemical modeling, tannery industry, wastewater
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Punica granatum is the fruit plant having pomegranate which contain antimicrobial properties.
This study is to explore the antimicrobial activity of Punica granatum leaves extract against
floor pathogens using disc diffusion method. The dried leaves of Punica granatum were
extracted in water and their potential activity were studied. The inhibitory effect of this extract
was observed on gram positive and gram negative bacteria at different concentration in terms
of zone of inhibition through disc diffusion method. Two concentration were used 100 ml and
50 ml. The zone of inhibition of Punica granatum extract against E.coli ranges from 14 mm to
22 mm and for Staphylococcus aureus 16mm to 24 mm. The Punica granatum shows greater
result which suggest that Punica granatum might be used as a natural disinfectant against
pathogens

Keywords: Punica Granatum, Pathogens, Zone of inhibition, disinfection, Gram positive.
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Arsenic (As) contamination is emerging as a serious health and environmental issue globally
especially in the South and South-east Asian countries including Pakistan, India and
Bangladesh. In contrast to oxic soil environments, mobility and bioavailability of As to rice
under (reduced) paddy soil conditions is an emerging issue to food security and human health.
This is because rice is a staple food of about 3 billion people throughout the world including
in India, Pakistan and Bangladesh and it accumulates As in paddy soil environments. The
objectives of the present study were to: (1) explore the accumulation of As in different parts
of rice (Oryza sativa L.) plants of the two contrasting rice genotypes (Kainat and KSK-385),
and (2) evaluate the effect of As on morphological and biochemical parameters of rice plants.
Six types of organic (farmyard manure (FYM), cow dung (CD), biogas slurry (BGS), mixed
biomaterials waste (MBW)) and inorganic (gypsum, lignite) amendments were applied to
determine their impact on soil As availability and uptake by the two rice genotypes. Arsenic-
contaminated irrigation water was applied to rice plants after 20 days of transplantation at
three intervals during the experiment: one at transplanting stage; second at booting stage; and
third at reproductive stage. Results revealed that shoot length, root length and total biomass
of the Kainat and Basmati-385 genotypes were significantly higher in CD and FYM applied
treatments compared to control. Arsenic concentration in the plant roots, shoots and grain
ranged from 60—171, 5.2-46 mg/kg DW, respectively, compared to control treatment for both
the rice genotypes. The translocation factor (TF) spanned 0.07 to 0.51 with the minimum
values obtained for CD and Bios treatments in both the rice genotypes (TF: 0.07 and 0.29).
This study shows that the organic amendments, particularly FYM, CD and Bios, have the
ability to reduce As accumulation by the rice genotypes investigated here, although Kainat
possessed the minimum grain As content, and as such could be suitable for assessment under
the field conditions in the remediation of As-contaminated paddy soils.
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Abstract

Arsenic (As) toxicity is an emerging international issue affecting more than 200 million people.
Southeast Asian countries are more at As toxicity risk due to its release from Himalayas, Ganges
and Brahmaputra mountains which is consider to be its major hotspot for geogenic As release.
Most of these countries relies upon the groundwater for drinking and irrigation purpose from
shallow to deep wells. While, this study was planned to develop a sediment colour tool based
on the local driller’s perception of sediment color, As concentration of underground sediments
and groundwater and respective colour of aquifer sediments. Two wells were dug up to the
depth of 120 ft from both As-contaminated and -uncontaminated areas based on the data of
groundwater As concentration from previous studies in selected area. Underground sediments
samples were collected (n = 20) at equal depth intervals of 6 ft. The color of each sediment
sample was compared with the Munsell Color Chart. All the sediment samples were assigned
with Munsell Colour and Munsell Code, which eventually led to identify different colour
shades which were narrowed to four colors (black, white, off-white and red) as perceived and
used by the local drillers. Results showed that the sediments having dark colour (10YR 4/2
to 10YR 2/2 as per Munsell chart were high in total As concentration (range: 25 to 277 mg/
kg; mean: 54 mg/kg; median:83.4 mg/kg). The majority of sediment samples collected form
As-uncontaminated well were white to red in colour which indicates safe water following
the Pakistan drinking water standard for As (50 pg/L) where mean As concentration of As-
uncontaminated area was 2.56 mg/kg while its median value was 3.11 mg/kg. This is the first
study in Pakistan which unveils that the sediment colour along with total As concentration of
sediments could be used to train local drillers for identifying the As-safe and -unsafe wells
for drinking. This study will also enable the local driller to identify the As-contaminated and
-uncontaminated wells for safe drinking water purpose.



[ 70 ] 6th International Water Conference Proceedings

Assessment of Water Sanitation and Hygiene and Water
Quality in Primary Schools to Estimate The Risk of
Waterborne Diseases

Authors: Jamil Ahmed**®, Li Ping Wong®*, Yan Piaw Chua®, Joshua V. Garn?

* Centre for Epidemiology and Evidence-Based Practice, Department of Social and Preventive
Medicine, Faculty of Medicine, University of Malaya, Kuala Lumpur 50603, Malaysia

"US- Pakistan Center for Advanced Studies in Water, Mehran University of Engineering &
Technology, Jamhsoro, Pakistan.

¢Faculty of Education, University of Malaya, Kuala Lumpur 50603, Malaysia

dSchool of Community Health Sciences, University of Nevada, Reno, USA

Primary school children in developing nations are often lacking safe drinking water, improved
sanitation and hygiene, resulting high burden of gastrointestinal diseases that leads to poor
school performance. In low income countries school children are potentially vulnerable
to waterborne diseases due consumption of unsafe water. For timely decision making
Quantitative Microbial Risk Assessment (QMRA) is the widely accepted model to predict
probability of infection with better accuracy. We used multi-stage random-sampling procedure
to accomplish sample size of 425 primary-schools from the 10 representative districts of the
province (Sindh). Water, Sanitation and Hygiene (WASH) services were assessed, structured
observations and interviews were used to ascertain the schools’ WASH conditions.

The Basic WASH facilities coverage (58% water, 19.3% sanitation and 13.6% hygiene) in the
primary schools of Sindh remains overall low on WHO WASH service ladder criteria. Based
on microbiological results, the QMRA model applied to estimate the health risks poses through
waterborne infections among school children. The QMRA results showed varying degrees
of health risk. The water samples were found contaminated due to Shigella spp. (63%), V.
cholerae (49%), E. coli (49%), and Salmonella spp (53%). The South Sindh presents greatest
risk of illness and infection due to the Rotavirus, and Campylobacter. However, children in the
North and Center regions of study province had comparatively lesser probability of waterborne
infections. The probability of illness per year among children of Karachi was estimated high
from the Rotavirus (22.6%) and Campylobacter (70%). The Pearson correlation was run to
see the relationship (P< 0.01) among selected pathogens, the vibro-cholera shows strong
correlation with Shigellae, rotavirus, campylobacter, and salmollea typhi. Overall the risk of
illness due to the selected bacterial infection was found distressing. We recommend updating
and implementing WASH policies in schools of Sindh to reduce the burden of WASH related
diseases at school.

Key-words: Water Sanitation and Hygiene (WASH); water quality; infection; primary school
children; health risk assessment.
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Abstract

Water is the essential part of our life. World has been facing water crises since few decades.
Water’s Quality is detoriated day by day. World has decided to meet-up these Challenges. To
overcome these challenges, some techniques are developed. The Up-flow anaerobic sludge
blanket reactor (UASB) is high-quality way due to the fact it has greater potential to deal with
water having a high content of methane and low content of suspended solids. It is additionally
environment-friendly because the emission of CO2 is much less and biogas production is
greater through which we can run our system.In the UASB Reactor, Enough Quantities of
Anaerobic Sludge is inoculated on the initial stage. Afterward, its up-flow feeding will
be started very soon. This initial stage is very important for the operation of the system
and this stage is known as the start-up of the system. When the system is started working
progressively then feeding rate should be increased. Over time, very intense sludge will
be developed at the bottom of the Reactor. Above the Sludge bed, there is an area that
contained bacterial growth and that is named as Sludge blanket. The mainly outcomes
of this technique are wastewater treatment and energy production. UASB can be treated the
industrial waste water with high organic content and additionally Municipal wastewater with
high COD load. Due to anaerobic digestion of sewage, higher amount of hydrogen can be
obtained. By this technique, we can get our main objectives e.g. wastewater treatment and
biogas production.

Keyword: UASB Reactor, Anaerobic, Energy, Suspended Solids
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