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Introduction to measuring Water & Electrical Energy 
 
The water report will include reference to MAF & Cubic Kilometer.  

The units of flow are cusecs (cubic feet/second) and cumecs in the 

metric system. MAF is simply one million acres covered by one foot of 

water. Roughly speaking if you multiply by 1.2 the figure is converted 

to cubic kilometers. Even one cubic meter of water is no small 

measure. It is a thousand liters and weighs a ton. A continuous flow of 

1381 c/s for one full year conveys ONE MAF or about 1.2 Cubic 

Kilometer.  Electrical energy measured as the well known kWh also 

known as the ñunitò. A 1000GWh is 1bn units. 
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01 PREAMBLE 

Moving towards Water Scarcity:      What happened to our green revolution 

that was being taught to European school children in the 1960ôs?  In spite of 

the plunder of our Ground Water Resource we cannot have enough irrigation 

water to maximize the irrigated agriculture output. Water is our main 

endowment. The dream of going beyond the 42mn acres of irrigated crop 

lands remains a mirage. At least 21mn acres are available but lay fallow since 

1947 due to lack of irrigation water. Why did we need to excessively over-

exploit the ancient & priceless sweet water aquifers during the last 40 years? 

When electricity became scarce or unavailable the farmers relied on diesel 

based pumping. An expensive method that has become a black hole in the 

agricultural economy besides the irreversible ecological damage inflicted. 

Regulation of GW Resource has become imperative. It must be understood 

that surface hydro flows & surface hydro storages are the basic source of GW 

Recharge. Rainfall being the other main source in the hydrological cycle. The 

ever deeper mining of GW has resulted in arsenic & unacceptable 

contamination of the GW resource far exceeding WHO recommendations. In 

addition the unchecked / untreated discharge of sewage, industrial & 

agriculture effluents into surface & GW resource has in many cases caused 

an irreversible deterioration of water quality. Dams create storages and do not 

consume water. Sindh benefited to the extent of 8MAF additional supplies 

duly regulated over a 12 months period from the construction of Mangla Dam 

on the Jhelum River & Tarbela Dam on the Indus. While this strange state of 

anarchy & defiance of common-sense is unfolding since several decades we 

see that the Indians start a huge dam building exercise in Jammu & Kashmir. 

Over 172 projects of which about 44 are commissioned give the upper 

riparian a real time control of the so-called Western Rivers:  Indus, Jhelum & 

Chenab, in open defiance of the spirit & letter of the Indus Waters Treaty 

1960. She is creating a dangerous cascade of reservoirs on the Chenab and 

needs to review this. 
 

Lack of Political Will: The political elite seem helpless and so does the 

establishment in creating a consensus to build the second mega dam on the 

Indus Main. This problem is festering since Tarbela was completed in 1974. 

Pakistan as a consequence sinks deeper into an energy crisis. The scourge of 

imported oil based electric energy has ravaged the national economy in the 

last some 18 years. It is exactly in the 1995 period that India accelerated its 

dam building campaign in J&K. This report is an effort to educate the 

Pakistani people to understand the extent of the economic crisis caused by 

lack of low cost hydel energy & additional irrigation waters. With the economic 

meltdown has surfaced the scourge of ethnic, linguistic & sectarian divide of 

society. Political personalities, key bureaucrats and intelligentsia consider 
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mega dams as contentious and best avoided. Nothing is further from the truth. 

Pakistanôs economic sustainability & energy security are basically dependent 

on its water resource. It is alarming that an Indian intellectual like Mr. Brahma 

Chellaney one of Indiaôs leading thinker & a professor at the Centre for Policy 

Research in New Delhi writes a book ñWater - Asiaôs New Battlegroundò. He 

discusses the ecological impact on the Indus Delta & describes Punjab as a 

ñusurper provinceò. Infact, the trust deficit created by the home-spun anti-dam 

lobbyists is a matter of the greatest concern. Punjabôs role as an upper 

riparian continues to be exemplary. Indus River must remain the source of 

unity, inter-provincial cooperation & prosperity. Pakistanôs endemic poverty 

cycle can be broken through an efficient utilization of natureôs great 

endowment; water. Let men & women of goodwill all over the world including 

India rise & be heard.           

 

 

Pakistan Paindabad 
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02 EXECUTIVE SUMMARY 

 

 The story of Pakistanôs Water Resource cannot be separated from its 

historical nexus with the partition of the sub-continent in 1947. The military 

occupation of Jammu & Kashmir by India and virtual annexation of IHK with 

the Indian Federation relegated Pakistan to the status of a lower riparian 

state. Tragically some groups have also been very actively pursuing their anti-

dam lobbying inside Pakistan since the 1970ôs. Today we see the ravages 

inflicted on Pakistanôs water-stressed economy. Not only has Pakistan been 

unable to break the endemic poverty cycle but due to social inequities there 

are major insurrections in its two Western provinces. 
 

 

S-1 Water scarcity, a background. (A lower riparianôs dilemma) 

Indiaôs first P.M. Pandit Jawarharlal Nehru described dams ñas the temples of 

modern Indiaò. He may not have ordered these temples to be built on 

Pakistan waters. As a founding father of independent India and with 

annexation of J&K he did create conditions for the hydro aggression in IHK. 

The nation underestimated the reach of Pakistanôs fifth column. A 65 years 

history of water aggression by the upper riparian is genocide in slow motion. 

Pakistanôs surface flows in the Indus Basin System average 145MAF 

annually. Not included are the western nullahs / streams that flow basically 

during monsoons and can average 05 to 10 MAF depending on the wet or dry 

cycles. Water mined in Punjab from underground aquifers (around 

40MAF annually) is proving to be not a real renewable resource. Above 

all the ground water quality has been irreversibly damaged. A most 

alarming situation resulting from lack of surface reservoirs. There is 

negligible rain water harvesting in the Northern zones of Pakistan.  The South 

including Baluchistan is semi arid / desert.  In comparison the Indian 

Federation although very secretive about its water data is reportedly having 

an annual surface flows of 750 MAF in its main rivers.  The figures for aquifer 

mining are not available. Since most of Northern, Central, Eastern & Southern 

India is blessed with extensive precipitation they have developed 

sophisticated rain harvesting methods. Practiced in the entire Northern rim 

highland states as well as South India where they refer to it as ñtank 

irrigationò. It is a fallacy that Pakistanôs per capita water availability is close to 

the Indian average. We estimate this may have been close to the truth in 1947 

but the situation has deteriorated drastically for Pakistan. It is now close to 

one third of the Indian average. This average is dramatically reduced for the 

end user when we consider the net availability from the reservoirs.  Pak 

reservoirs have 8% storage capacity of their surface flows. India is close to 

achieving 40% of its declared surface flows. The USD 212bn Northern River 

Link (NRL) is a cover to divert global warming waters of rim states and 
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diversion from several IHK projects.  The experiences at the Closed door 

Conference on Kashmir Waters in New Delhi during July 2010 confirmed 

the views of Pak elders including Engr. B. A. Malik, Engr. Shams-ul-Mulk 

& late Syed Salar Kirmani.  Pakistan has lost or given away of its water 

rights every time there has been a face-off. The Indians want an IWT-2. 

They have the network to support them. We need to wake up.  

 

S-2 Pakistan as a Lower Riparian State - Existing Scenario 

 Water has played the major role in the economic development and 

sustainability since independence ï and its adequate availability is a sine qua 

non for providing food and fiber to fast growing large population.  Due to the 

semi arid climatic conditions in large part of the country ï a dependable 

irrigation system is necessary for irrigating more than 42 MA areas. Storage 

dams also provide cheap & clean energy. Dams also provide flood control. 

This ongoing water shortage cannot be reversed without a gigantic step.  

Firstly, the realization that we - as a nation - have been the victim of a 

massive conspiracy with respect to our hydro endowment & in tandem the 

attrition of our irrigated agriculture capability. The military occupation of 

Kashmir was the start of the Indian Water Aggression strategy in connivance 

& with full support of the imperial power. In brief the IWA strategy was not fully 

comprehended by our intelligentsia and the issue was & remains clouded by 

religious over tones. Mr. Mohammad Ali Jinnahôs warning was not understood 

just as the nation ignored his caution note on the activities of the fifth column. 

Secondly the periodic stage wise progress of the IWA strategy. The period 

1946 ï 1960 was consolidation of the military occupation of Jammu & 

Kashmir as well as the implementation of the inhuman & unprecedented 

policy of taking the entire flow of the three Eastern Rivers (Ravi, Beas & 

Sutlej). The Indus Waters Treaty (IWT) signed on 19 Sep 1960 was a terrible 

tragedy for West Punjab & the nation in general. Of the 33MAF average 

annual flows of Eastern rivers the historic share of West Punjab was 27MAF 

which reduced to about 26MAF at the time of the treaty. Effectively Pakistan 

had lost close to 20% of its surface flows till eternity.  Mr. G. Mueenuddin 

Pakistanôs Head of the Indus Waters Delegation was no match for Indiaôs 

hydro expert Mr. N. D. Gauhati. As the lower riparian Pakistan was expected 

to ñbeg for waterò using the exact statement of the Indian establishment when 

they shut off the Lahore canal using the Madhopur Headworks on the Ravi 

and the Depalpur canal using the Ferozepur Headworks on the Sutlej. There 

is no logical phenomenon whereby Pakistan can transgress & cheat 

under the IWT 1960. The period 1960 to 1971 was spent in the Indian 

obsession to trash ñthe two nation theoryò and their conspiratorial role became 

clear when their military forces joined the civilian uprising in former East 

Pakistan. The Indians have orchestrated the anti KBD movement since then 

culminating in several so called democratic interventions by their agents & 

friends. Prof. John Briscoeôs thesis ñWar or Peace on the Indusò based on his 
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book ñPakistanôs Water Economy Running Dryò confirms all the 

apprehensions in Mr. David Lilienthalôs report of Aug ó51 prepared on the 

instructions of President Truman. A quote,  
 

Quote from Mr. Lilienthalôs report:  

ñWhy the flow of the Punjabôs lifeblood was so carelessly handled in the 

partition no one seems to know. Pakistan includes some of the most 

productive food-growing lands in the world in western Punjab (the Kipling 

country) and the Sind.  But without water for irrigation this would be desert. 

20,000,000 acres would dry up in a week, tens of millions would starve. No 

army, with bombs and shellfire, could devastate a land as thoroughly as 

Pakistan could be devastated by the simple expedient of Indiaôs permanently 

shutting off the sources of water that keep the fields and the people of 

Pakistan aliveòééé..  
 

ñThe partition gave the major part of the irrigated lands of the Punjab and Sind 

to Pakistan; but the headwaters of some of the largest irrigation canals that 

feed Pakistan were left with India or Kashmir. All the rivers upon which 

Pakistan depends for life originate in India or Kashmir. Two thirds of the entire 

water supply originates in Kashmir where the snow-fed Indus risesò. Unquote 

 

Existing surface water supplies are grossly inadequate to meet ï not only ï 
existing but growing demand for agriculture, industry and environmental uses. 
Anthropogenic changes caused by industrialization, high consumption living 
style and extensive use of natural resources have resulted into atmospheric 
accumulation of greenhouse gases. As a result of that, average surface 
temperature of the globe has increased by 0.3 to 0.6 °C during last 100 years. 
If current emission trends continue, temperature change by the end of 2100 is 
predicted in the range of 1.4 to 6 C (IPCC IV). The Chinese and Indian 
research during the last decade claimed even higher than predicted glacier 
melt and higher frequency of water related disasters, floods, droughts and 
landslides. The climate-change argument is used by both countries to develop 
water infrastructure. India has identified 168 dams (and 63,328 MW power) 
only in North-Eastern region adding to already developed 4300 large 
dams.  Pakistan is increasingly facing multi-dimensional water stress with an 
added vulnerability caused by high annual variations. The river inflows vary 
from 110 MAF (2001) to 200 MAF (1993), while annual rainfall may vary 
from 30 MAF (2001) to 110 MAF (1993). Per capita water availability has 
reduced from more than 6000 M^3 GPCD in 1951 to almost 1000 M^3 GPCD 
in 2010 ï this may further decrease bringing economic sustainability more and 
more difficult.  Closure of the three eastern rivers and over all shortage 
resulted in the deterioration of the water quality in our streams including Ravi, 
Chenab, Kabul and Lower Indus lakes. Intensive and uncontrolled 
groundwater extraction through more than 1,000,000 public and private 
tubewells to make up the irrigation water shortfall has laid a lot of stress on 
this resource and is resulting in continuous mining of the aquifer along with 
deterioration of the groundwater quality. IWT 1960 tragically ignored 
drinking water requirements - the first & basic need of civilization. 

http://en.wikipedia.org/wiki/Celsius
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S-3  Strategizing water issues & a possible response 

There is a great need to strategize the water issues. To plan with a medium & 

long term approach. The energy dilemma that has crippled the national 

economy due to the lopsided Hydel:Thermal ratio (generation mix) is part of 

this deadly political game that cannot be ignored as simply the ñPolitics of 

Waterò. The tools at Pakistanôs disposal are woefully inadequate. Every 

encounter on the hydro front has ended in defeat. It is calculated that they 

have inflicted an economic loss of over a trillion USD equivalent by 

blocking Pakistanôs mega dams & its tributaries after 1974. Today the 

KBD project, acknowledged by world experts as the best hydro project site in 

Asia stands blocked while the Pak nation is told that a ñconsensusò is 

required. The ISO 14000 report of 1987 is forgotten. The WAA 1991 is 

ignored. The upstream Diamer Basha Dam (DBD) is redesigned as a 

virtual alternate to KBD and in the process becomes an extremely 

dangerous and unsafe structure. The belligerents expect that this would 

be a double blow to Pakistanôs economy & infact make its existence 

highly precarious. A light RCC dam structure with an unprecedented 271 

meters height storing water behind a dam crest level of 1160 meters 

Above Sea Level. Can anyone imagine the destructive force of over 10 

Cubic Kilometers of water hurtling down from nearly 3,900 ft altitude? 

Late Dr. Butt has described this doomsday scenario in his 2004 letters to 

General Musharraf. Is anyone listening? The 8 Oct 2005 earthquake in the 

Northern Areas & the 12 May 2008 reservoir induced earthquake in Sichuan 

cannot be forgotten. He virtually predicted both events. 
 

Simultaneously Indians accelerated their infrastructure building activity in IHK 

around 1995. No Pak politician even realized the implications of this hydro 

aggression. Secondly has anyone even identified the Machiavellian tactics 

employed by the Indians in projecting the Northern areas as part of greater 

Kashmir thereby creating the nexus with the World Bankôs Kashmir policy? 

There is no answer to the Indian ICID and here lies the administrative fault 

line in Pakistan. Perhaps there is an opportunity to fight back if the dangers to 

Pakistanôs existence are appreciated. Only thereafter can the economy be 

made self sustaining and vibrant.  

 

S-4 The Ground Water Reality 

There was an initial euphoria that the GW Resource of Punjab and KPK 

provinces can compensate the loss of surface rivers & storages. This we now 

note was a tragic fallacy & policy failure of several government agencies 

including WAPDA. Unchecked discharge of the sewerage, industrial and 

agricultural effluents into surface and groundwater bodies has invited 

ñPollution Dragonò making our water unfit for drinking. Major GW management 

problems in the country include the following aspects: 
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 Groundwater depletion/overdraft and saline groundwater intrusion 

 Groundwater pollution ï due to discharge of uncontrolled effluents 

 Non-availability of outfall for drains resulting in water logging & soil-

salinity in some areas; 

 Lack of coordination among public agencies & - - reliable data  

 Lack of Legal Framework ; and Awareness and Participation by the 

Users 
 

Water supply situation in the major cities is under stress due to declining 

water levels and deterioration in the water quality.  Field surveys by PCRWR 

indicated contamination of more than 50% of water points being used for 

drinking with bacteria, Arsenic and Fluoride.  Studies conducted under Punjab 

Private Sector   Groundwater Development Project (PPSGDP) by IPD Punjab 

and WB in 1997-2001 for ñEnvironmental Assessment and Water Quality 

Monitoring Program in the areas near industrial clusters (Technical Report-54) 

highlighted the following life threatening concerns: 
 

 90 % of the groundwater samples were contaminated with arsenic (As) 

and exceeded the WHO maximum recommended value for drinking; 

 70 % of groundwater samples exceeded the WHO maximum limit for 

Selenium (Se); and 

 40 % of samples show higher concentration of Lead (Pb) than WHO 

permissible limits;  

 

S-5. The Energy Dilemma 

I quote from V. I. Leninôs first address to the Soviet Presidium; ñWe will build a 

powerful socialist state through Marxism & Electric Powerò.  The USSR 

achieved electric power autarky in very short time after the October 1919 

Revolution basically by harnessing the hydro energy potential in its vast 

territory. Pakistan is one of the few countries blessed with abundant hydro 

potential. In Pakistan real progress did not come because the educated elite, 

the bureaucracy & the politicians failed to realize that an integrated strategic 

energy roadmap is the key to sustainability.  Energy the engine of economic 

growth has been treated casually by the nation. Pakistan is one of nine 

countries that can use hydropower for more than 50% of its energy needs. 

Following measures are imperative: 
 

aa) Sincere & patriotic steps be taken to build the second reservoir on the 

Indus at KBD. In tandem build a safer, lower DBD at the NEAC 2004 

alignment at 50% of the cost.  

bb)  Simultaneously create awareness for a Commission for the Indus 

Basin Strategic Analysis (CIBSA). Focus on the basic violations at 

Baghliarï1 in IHK and Neelum Jhelum HPP. Agitate on both issues. On 

12 Mar 2012 the Indians announced a new 72ft high wall barrage with 
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low level gates on the Miyar Nallah of Chenab. The Miyar HPP with a 

dead storage of 0.7MCM design range 220.73 to 199.51m, length 91m, 

height 27m, design capability 61.35 cumecs, (head race 4.7m). On the 

16 Aug 2012 Indian Commissioner IWC, Mr. G. Aranganatha threw 

another bomb-shell by announcing the RATTLE HPP 850MW on 

Chenab main in IHK.  A concrete gravity dam of length 194.80m , 

height 111m with a dead storage of 54.85MCM and max design flood 

discharge of 13,814 cumecs. Pondage level El 1029masl. What 

response came from the GoP and Mr. Kamal Majidullah? The nation 

must know. 

cc) Implement the Water Apportionment Accord of March 1991 signed by 

all provinces. It permits surplus waters of the Indus Basin to be stored 

& used. We must understand that the ancient aquifers have been over-

exploited. Their water quality has been irreversibly damaged. Surface 

storages will have to provide additional drinking water.  

dd) Using hydropower & other alternate energy resources the system could 

soon be operated without load-shedding to save the vital industrial 

sectors. Hopefully further increase in the Circular Debt would be 

checked by reducing expensive oil imports. Installed hydropower 

(6,500MW) maybe doubled to 13,000MW by pushing present projects 

& taking a vital step towards correcting the Hydel: Thermal ratio.    

ee) Encourage the Restructuring of Power Sector by inducting cost 

effective operations to achieve affordable tariffs. Fuel & Generation 

mix are both to be reviewed. Correction of Hydel: Thermal ratio to 

70:30 a medium term priority. 

ff) An Energy Commission be created; independent of bureaucratic 

control. Let it educate the nation that large reservoirs alone can feed 

the nation and provide cheap and sustainable energy. KBD is now 

merely a replacement reservoir to offset the loss of storage capacity 

since 1975 due to sand/silt / sedimentation at Warsak, Mangla, Tarbela 

and Chashma Barrage storages. Both KBD & DBD be built asap. 

gg) For an overview of the Energy mix refer to Chart E-1. A break-up of the 

Primary Energy mix of Pakistan can be viewed at E-2. The Food-Feed-

Fuel challenge worldwide can be viewed at W-1. The Pakistan water 

availability chart can be viewed at W-2. Pakistan will cry for water 

(2006 World Bank Study) at W-3. 

hh) Collusion, corruption, inefficiency & incompetence in the water & 
irrigation sectors be identified & eliminated. It is the absolute vital 
ingredient for progress & prosperity. 

 

Pakistan Paindabad          

Co-Chairman 

PBC, Water Committee 

 PS: Charts, E-1, E-2, W-1, W-2 & W-3 are as below: 
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Figure E-1: Energy Mix Chart 
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Chart E-2 

Pakistanôs Primary Energy - Consumption Stands at 65.8 M tons 

 21.4 Million tons was use of Oil 

 

 34.1 Million tons from Natural Gas 

 

 4.3 Million tons from Coal 

 

 0.6 Million tons from Nuclear 

 

 6.2 Million tons from Hydro Resources 

 

 Pakistan produced only 1.5 Million tons Coal in 1999 that marginally 

increased to 1.6 Million tons in 2009. Coal consumption in Pakistan in 

Pakistan was 2.1 Million tons of oil-equivalent that increased to 5.3 Million 

tons of oil equivalent in 2008. In 2011 imported coal alone crossed 6 Million 

tons especially for cement industry; 

 

 In 2011 12 Million tons of RFO / HFO was used for power generation by 

public and private sectors. 
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Chart W-1 ï Food ï Feed ï Fuel Challenge - ñWater is Lifeò 

 

Food Items Fuel Requirements 

Production of Beef requires 15,000 lit/kg 

Production of Mutton requires 7,000 lit/kg 

Production of Chicken requires 3,900 lit/kg 

Production of Wheat requires 1,300 lit/kg 

Production of Rice requires 3,000 lit/kg 

Production of Barley requires 900 lit/kg 

Production of Potato requires 500 lit/kg 

Production of Cotton requires 9,200 lit/kg 

Production of Milk requires 1,000 lit/kg 

 

Nature cannot be fooled.  Everyone is entitled to his own opinion but not to his 

own facts. Pakistan will no longer be able to feed to its own people and within 

six to seven years severe famine is expected if the rate of attrition (of water 

availability) remains at the level of the past decade. The level of wheat 

production at 22/23 million tons can no longer be sustained. 

 

 



12 
 

 

 

 

 



13 
 

 



14 
 

 

03 RECOMMENDATIONS BY THE PEF WATER PANEL 

(To be read in conjunction with the Executive Summary) 
 

 
 Reference ToR ï 1 

The nexus between water-food-energy is the major issue of the 21st century. 
Pakistan is an agricultural country where the post colonial expectations were 
high. Infrastructure is crucial to mitigate poverty & hunger.  There was 
subsistence agriculture as 84% rains are in summer (Kharif season). 
Therefore a mechanism had to be made for early winter, early summer & late 
summer. Storages became crucial.  Hydel from multi-purpose dams today 
costs Rs1.02 per unit after amortization of debt compared to gas generation 
which is +Rs6/7 RFO/HFO + Rs15/16. Coal or nuclear is about +Rs9/10. 
Diesel based thermals +Rs22  Further delay in building a 2nd dam on the 
Indus may not be tolerated. Hydel projects especially dams provide flood 
protection & flood control.  There have been 12 major floods since 1947.  In 
case of 1929 floods the flow in Kabul River was 175,000c/s. In 2010 the flow 
in Kabul River was 405,000c/s. This is a serious situation. The World Bank 
said USD 10bn were lost in water infrastructure. There is a very big domestic 
lobby against dams since 30 years. However cheap/abundant energy cannot 
be otherwise possible as there is no feasible alternate source available.  It is 
illogical that a few dams in Pakistan could destroy the nation. Dams are 
however not a perennial source. Only natural flows such as rivers are till 
eternity.  
 

There was a consensus that the replacement value of the Irrigation assets 
including the IBIS and the WAPDA assets (dams + barrages) is close to USD 
1tr. It is unleveraged and available for financing of mega storages, Hydel 
generation and related infrastructure. There was a consensus that the 
drinking water quality due to over mining / over exploitation of the ground 
water (GW) resource has resulted in it becoming seriously contaminated. Only 
surface water (SW) storages and flows can result in the aquifer recharge 
through seepage etc.  

 

 
 Reference ToR ï 2 

India violated the basic tenets of IWT-1960 at Baghliar I (450MW).  The 
Neutral Expert was not technically confronted by the Pak team with technical 
arguments. He gave a decision based on new technology & developments.  
Low level gates as ñstate of the artò silt excluders may have been technically a 
superior solution but are absolutely against the basic tenets of the IWT 1960. 
Hereafter the Indians could divert IHK waters at will. Pakistan team should 
have stressed on the fact that IWT 1960 is a highly technical document with 
considered tenets & conditions. If Pak side is still required to accept this 
decision then let the Indians accept the new science of environment & 
ecology. They must be convinced to supply fresh water flows to Ravi & Sutlej 
for the critical ecological reasons.  In line with the mantra of ñstate of the artò 
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and human rights both nations should have equal rights on the water 
resource. 
 

The nation must grasp the essence & spirit of the IWT 1960. The fifth column 
has been deliberately misinterpreting this critical Treaty to the disadvantage of 
Pakistan. A phrase ñthe thenò used in Annex C, Annex D & Annex E which 
literally meant ñin the futureò has been misinterpreted to create the false 
pretext of a race between India & Pakistani projects. The proposed Strategic 
Commission has to also use all available technological tools to determine the 
real flows in IHK and the real impact of glacier retreat & global warming. This 
is imperative. 

 

 Reference ToR ï 3 
Yes Pakistan can sustainably increase productivity of its land and water 
through improved water management. There is only one solution to recover 
the storage capacity lost to sand, silt & sediment since the 1970ôs. Since 
dredging is prohibitively expensive, only new mega reservoirs can correct this 
situation. Let us understand the effect of 0.5mn tons/day (160mn tons/year) of 
sand, silt & sediment arriving in the Tarbela reservoir. Dams do not consume 
water however their capacity will reduce if sediment sluicing to downstream 
channels is not efficient. Pakistan has to aim for a 30% SW storage capacity. 
Its present level of around 8% (11MAF) is unacceptable and constantly 
reducing. In storage days it is merely about 29 days. Colorado valley achieved 
900 days storage. Egyptôs ASWAN dam (on the Nile) created more that 3.5 
years storage. We must realize that each MAF that can be stored & utilized is 
+USD 2bn/year to the national economy.  

 
 Reference ToR ï 4 

Climate change is clearly resulting in glacier retreat and consequently higher 
surface flows since a few decades and perhaps will continue for a few more.  
Pakistan does not have the storages to capture this valuable resource. 
Instead global warming is creating floods. During the monsoon we have seen 
catastrophic results. Water a gift of God becomes a destructive force. The 
lower Sindh province which has poor and brackish GW resource is hard hit. 
The flood waters that seep underground are virtually lost. The water-logging is 
again endemic and is destroying crop lands & communications. Sindh 
traditionally took its drinking water from shallow seepage wells which in 
several districts have been inundated with flood waters. Water treatment on a 
large scale is still insufficient to ensure clean drinking water to the inhabitants 
of Sindh. Over exploitation of Punjab aquifers has been caused by apathy of 
Pak planners and the resultant GW reduced storage cannot be blamed on 
global warming. In fact excessive mining of GW resource has irreversibly 
damaged its ecology & quality. Tests reveal widespread bacterial 
contamination of heavy metals & arsenic poisoning as we mined deeper.  In 
contrast the Indian NRL ongoing project (USD 212bn) covering 31 Northern & 
Peninsular Rivers will create a huge belly of water to store the extra flows due 
to global warming and also act as a cover for withdrawals of IHK waters. 
Perhaps the NRL will supplement the Indian water needs for the next century. 
Pakistan has to wake-up and act with great speed in building new mega-
storages. 
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 Reference ToR ï 5 

Pakistan does not have a feasible & viable alternate to the hydro-electric 
source. The cumulative Hydel potential of multipurpose mega-dams and run 
of river (ROR) hydels now are estimated at +80,000MW. New technologies 
and studies have shown that Bunji HPP (ROR) alone can sustain a power 
house of +7,000MW with a reasonable plant utilization factor. Many high-head 
projects (300m to 800m head) have been studied in the Northern areas, AJK 
& KPK with excellent results calculated. With careful planning & execution it 
may be possible to do an EPC / turnkey high head HPP in the cost range of 
USD 1.0 to 1.4mn/MW. Many could be peaking projects as well. These high 
head HPPs must be studied by entrepreneurs & corporate investors. They 
could hold the key to Pakistanôs energy future.      
 

12 Jan 2013 
 

 
 
P.S. Report of the Water Sector Task Force of FODP (Friends of 

Democratic Pakistan) 
 
FODP financed a report 2009 ï 2012. The team leader was Prof. John 
Briscoe. The title ñA Productive & Water Secure Pakistanò. The signatories 
are: 
1. Mr. Zaffar Mahmood, Co-Chair WSTF (Sec. Ministry of Water & Power 

GoP) 
 

2. Mr. Weiner Leipach, Co-Chair WSTF (Pakistan Country Director ADB) 
 
The section on GW is reportedly most detailed. The report clearly points out 
that the GW Resource is neither systematically monitored nor managed. The 
nation has over 1mn private tubewells providing GW for bulk of the farm 
water. Re-think for effective Provincial Regulatory Authorities on GW has 
become vital. 
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04 ROLE OF WATER IN ECONOMIC GROWTH OF PAKISTAN 

 (By Muhammad Shamshad Gohar) 

  

04-1 Historic Background 

Water has played the major role in the economic development and 

sustainability since independence in 1947. Pakistan is, mainly, an agricultural 

country and itsô economy ï particularly in the rural areas ï greatly depends on 

agriculture oriented activities. Agriculture involves 47 % of the workforce and 

contributes 25 % of GDP and 60 % of the export. As the country lies mostly in 

semi arid region - dependable irrigation for production of food and fiber for 

around 180 Million people is but a sine qua non. Developed surface water 

resources ï existing canal supplies on an average are around 105 MAF - and 

hence, groundwater has played the critical role for meeting the crop water 

requirements and provision of drinking both to urban and rural populations. 

Water - not only helped the nation in providing food and fiber for the people 

but also hydropower helping in the development of socio economic set-up and 

our industrial growth. 

At the time of independence we inherited a large irrigation system developed 

in the 19th and 20th centuries along with some problems of irrigating lands 

such as water logging and salinity. This problem had been identified back in 

1930s but due to the second world-war and struggle for independence ï the 

menace was turning more and more lands out of agricultural production. 

Situation worsened when India stopped water from the three eastern rivers 

turning our productive lands into dry fields. Water scenario and our national 

struggle after independence with the water problems and World Bank 

intervention resulting into IWT with the intervention of World Bank1 - is as 

below:  

 

 

1. At independence, river inflow in Pakistan was 167 MAF (western rivers: 

Indus, Jhelum and Chenab + eastern rivers: Ravi, Beas and Sutlej). 

 2. Total irrigated land in Pakistan was 26 Million Acres against potential 

irrigable land of 77.1 Million Acres.  

3. In 1947, partition/ territorial division took place. All upstream control 

structures on Ravi, Beas and Sutlej fell in Indian Territory. Pakistan 

became a lower riparian. 

 
1 wŀƻ LǊǎƘŀŘ !ƭƛ YƘŀƴ άLǎǎǳŜǎ ǊŜƭŀǘŜŘ ǘƻ ƴŀǘƛƻƴŀƭ ǎǳǇǇƭȅΣ ŘƛǎǘǊƛōǳǘƛƻƴ ϧ ǳǎŀƎŜ ƻŦ ǿŀǘŜǊ ƛƴ tŀƪƛǎǘŀƴέΣ !ǇǊƛƭΣ лтΣ 
2011. 

Water Scenario, 1947 ï 1960 
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4. In 1948, water flowing into Pakistan from eastern rivers was stopped by 

India casting away all international and historic laws of water sharing 

by the upper and lower riparian neighbors. 

5.  12 years of dispute settlement under the aegis of World Bank. 

6. Initial effort was for co-operative use; ultimately division of waters. 

7. For Pakistan; Indus, Jhelum and Chenab; For India Ravi, Beas and 

Sutlej. Transfer of water from western to eastern rivers was 

necessitated.  

 

04-1-1  Link Canals and Hydropower Projects, 1960 - 1980 

 

Pakistan implemented a large number of water projects from 1960 to 1976 

including: 

 Link canals for the diversion of water from the western to the eastern 

rivers; 

 Construction of the two large dams Mangla and Tarbela with about 10 

MAF storage and production of around 5,000 MW electricity; 

 Construction of about 200 small dams in various parts of the country  - 

particularly in Pothwar and Balochistan 

 Initiated detailed groundwater investigations in the country ï to combat 

water logging and salinity resulting in the installation of about 15000 

SCARP Tubewells to lower the groundwater levels in the water logged 

lands; 

 Initial performance of SCARP tubewells - in lowering of water tables 

and provision of additional water for increasing the cropping intensity - 

enticed the farmers to install their own private tubewells for increasing 

the agricultural production and bring more land under cultivation.  

 

Our canals were initially providing water for about 70 % cropping intensity of 

the land under irrigation but the with implementation of the water projects, 

improved management it increased to about 90% and with the help of 

groundwater abstraction the existing cropping intensity is around 130%. 

However, this tremendous development in the water sector came almost to a 

stop after the construction of Tarbela Dam and since then we are in the of 

discussing the water problems and then sleeping over these. Pakistan 

irrigation net work on Indus Basin is shown in the Figure 4.1 given below: 
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Figure 4.1: Pakistan Irrigation network on Indus Basin 
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04-1-2  Good Bye to Mega Water & Power Projects, 1980 onwards 

With the completion of Mangla and Tarbela dams and some improvements in 

the irrigation sector - the country started its path towards development and 

expansion of the agricultural sector and industries. However, after 1980, the 

nation has not implemented any large scale water sector project ï especially 

hydropower projects. It is sad that in spite of having the suitable sites for the 

construction of hydropower dams for the production of ñclean electricityò. Our 

ratio of hydropower to the power plants based on thermal energy is even less 

than 20%. In the last 30 years we have been laying more stress on the 

Thermal Power production ï although we are the Oil Importing Country. 

A further sad story involves our tremendous efforts and hustle in the planning 

of two large dams, viz.  

 

 KBD: - detailed feasibility studies were carried out for KBD and in 1986 

ï the construction work on the Engineersô Main Colonyò was already in 

progress but then there was a complete stop due to the lack of political 

will and our internal mistrusts; 

 DBB: - A large team of consultants were involved for the detailed 

planning and design in the early decade of 2000-10. After all the 

planning and design studies ï there seems to be a complete lull - due 

to internal or external pressures. It is surprising that if USA can build 

more than 2000 dams and is still surviving in a reasonable environment 

ï then why our proposed dams become a threat to the ñWorldôs 

Environment and Ecosystem?ò 

 Lack of storage facilities in the country has lead to many other 

problems - the most recent has been the Flood of 2010 ï with huge 

losses of human lives and other financial losses. 

 

These aspects need due considerations ï as discussed in the succeeding 

sections. Development is a continuous process and we have to wake up and 

do something to save the life of 180 million.   

 

04-1-3.  Nothing is Free in Nature ï Dwindling Groundwater Regime  

Due to the limited availability of surface water the farmers ï the farmers kept 

on installing their tubewells. There has been a tremendous groundwater  

development in the last 3 - 4 decades, due to dedication by the farmers, who 

presently operate around one million private tubewells (PTWs) in the country, 

mainly, for agriculture. Nearly 90 percent of the total groundwater abstraction - 

estimated around 50 ï 60 BCM - is being used for agriculture. Due to the 

limitation of surface water supplies and to meet the growing demand for water 
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the farmers were involved in a race for installing tubewells during the last 30-

40 years. Growth of tubewells in Pakistan is shown in the Figure 4.2 ï given 

on the right. 

 

The investment on the PTWs may be of the order Rs. 40-50 billion whereas 

the annual benefits in the form of agricultural production may be of the order 

of Rs. 250 Billion.   

Population growth 

and increasing 

demand of water for 

irrigation, water 

supply, industry and 

environmental 

needs would further 

boost its importance 

in the years to 

come. Drought 

conditions during 

1998-2003 led to 

acute water shortages and illustrated just how close water use is to the limit of 

the resource. The importance of groundwater for our food and fiber is 

increasing as we have to ensure the sustainability of this invaluable resource 

which is under great threat due to: 

 Uncontrolled development of groundwater; and 
 

 Unchecked discharge of agricultural, industrial and sewerage effluents 
into surface and groundwater regimes 

 

The aquifer has already started showing adverse side effects of groundwater 

mining, quality deterioration and ultimately to hamper the agricultural growth 

and threat to the availability of ñsafe drinking waterò. Accordingly, there is a 

need for systematic management and regulation of the resource for its optimal 

but sustainable utilization. 

 

  

Figure 4.2: Growth of Tubewells in Pakistan 
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04-2 EXISITING SITUATION ON WATER AVAILABILITY  

 

04-2-1  General Scenario ï Need for Water and Power 

Pakistan is - pragmatically speaking ï an arid country with its economy based 

on the single river ï Indus. It is naturally an environment of extremes, with 

large seasonal and annual variations. About 70% of the flow in the upper 

Indus occurs in just 3 months of the year. Deserts with rivers flowing through 

them have long attracted civilizations because they offer huge opportunities 

for prosperity if the extremes of river flows can be managed. Land and water 

resources of Pakistan are as shown in the Table 4.1, given below: 

 

Table 4.1 Pakistanôs Land & Water Resources 

Parameters Punjab Sindh NWFP Balochistan Pakistan 

Land Resources  

Total Area (MA) 51 35 25 86 197 

Cultivable (MA) 30.31 13.96 4.54 5.21 54.02 

Canal irrigated -GCA (MA) 24.62 14.12 1.45 1.00 41.19 

Canal irrigated -CCA (MA) 21.30 12.00 1.10 0.81 35.21 

Barani (MA) 9.01 1.96 3.44 4.40 18.81 

Water Resources 

Canal Supplies (avg - MAF) 53.82 45.28 3.58 1.76 104.44 

Groundwater Potential 
(MAF) 

40.00 10.00 2.40 0.90 53.30 

Groundwater Use (MAF) 34.00 3.50 2.00 0.50 40.00 

Tubewells (Number ï Apx.) 880,000 50,000 30,000 40,000 1000,000 

 

The annual rainfall ranges from about 60 inches in the north to less than 

5inches in the south ï with an average of around 10 inches ï whereas the 

annual evaporation ranges from 60 inches to more than 100 inches per year. 

It is also to be considered that about 80% of the rainfall occurs during the 

monsoon period. This naturally calls for adequate storage facilities. 

The sustainability of the food and fiber for the 180 million (population 

continuously on increase), we do need an adequate and dependable system 

of irrigation and storage. Our existing surface water supplies are based on a 

total diversion of about 104 MAF ï of which less than 50 % is available at the 



23 
 

farm gate to farmers. This is grossly inadequate for irrigating around 40 Million 

acres of cultivable lands. This leads to the basic requirement of large storage 

reservoirs which can also help in the production of clean and cheap electricity 

for the growing industrial sector ï which is also on the brink of collapse due to 

shortage of energy supplies ï which is mainly dependent upon the thermal 

power stations ï in a country importing more than 80% of oil.  

 

During the last 30-40 years - a great stress has been laid on the groundwater 

regime ï all over the country. The fact that we have a large groundwater 

reservoir - the Indus Palin ï does not mean that we can go on pumping 

groundwater without any regulatory management or any consideration to the 

average annual recharge ï which is mainly from the irrigation system ï more 

than 80 %. Accordingly the long-term availability of groundwater is directly 

linked to the flows in the rivers and canals.  A brief account of the existing 

situation ï related to water availability and pot ability - water safe for drinking 

and even irrigation, industry and some for protection of ecosystem is 

discussed below. 

 

04-2-2  Climate Change & Water Resources 

Phenomenon & Response by other Countries: Anthropogenic changes 

caused by industrialization, high consumption living style and extensive use of 

natural resources have resulted into atmospheric accumulation of greenhouse 

gases. As a result of that, average surface temperature of the globe has 

increased by 0.3 to 0.6 °C during last 100 years. If current emission trends 

continue, temperature change by the end of 2100 is predicted in the range of 

1.4 to 6 C (IPCC IV). Observations of the last decade show that different 

regions and countries will be affected to various levels because of climate 

forcing and prevailing water stress and vulnerabilities. Potential to address 

climate change is linked with economic stability and development pressures. 

The global and regional models predicted high melting rate of Himalayan 

glaciers. The Chinese and Indian research during the last decade claimed 

even higher than predicted glacier melt and higher frequency of water related 

disasters, floods, droughts and landslides. The climate-change argument is 

used by both countries to develop water infrastructure. India has identified 

168 dams (and 63,328 MW power) only in North-Eastern region adding to 

already developed 4300 large dams.   

 

Climate Change & Pakistan Water Resources: Pakistanô primary 

sources of water are glaciers and snow melt from Hindu Kush-Himalayan and 

Karakoram ranges and rainfall brought by monsoon and westerly winds. The 

glacier melt contributes 50-80% of 170 billion cubic meters average inflows 

http://en.wikipedia.org/wiki/Celsius
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during six to eight months, i.e. freshwater systems are concentrated to 

summer and highly sensitive to climate forcing. The economy of Pakistan is 

highly water dependent with agriculture as the largest sector and user of 

water, receiving 85% of water, providing 40% employment and 24% of annual 

GDP. On the average about 75% of annual renewable water is diverted for 

uses. The current energy and economic crises make it essential to focus on 

hydropower (WB 2006, WAPDA 2008) as a cheap, renewable and cleaner 

source. The national development demands more water in all sectors. The 

needs of urban and industrial sectors will be exponentially increasing, 

requiring secure supplies over the year and water transfers across the sectors 

and regions. Current knowledge and monitoring of climate changes in HKH 

region and Indus plains of Pakistan is limited, patterns of glacier melt and 

rainfall feeding Indus River system not well understood. To design and apply 

good mitigation and adaptation strategies, actions needs to be taken in many 

areas, including policies, institutional capacities and stakeholdersô agreement 

on development options.    

 

Pakistan is increasingly facing multi-dimensional water stress with an added 

vulnerability caused by high annual variations. The river inflows vary from 110 

maf (2001) to 200 maf (1993), while annual rainfall may vary from 30 maf 

(2001) to 110 maf (1993). Per capita freshwater availability based on average 

and actual renewable resources from 1947 to 2025 is shown in Figure 4.3. 

The actual availability substantially decreased between 1951 and 1981 

because of Eastern Rivers. The decadal averages show a variability of 25% 

from wet to dry span (1991 versus 2001).  

 

Figure 4.3: Population and per capita renewable water availability 
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Climate Change Challenges of Pakistan:  Many studies have tried to 

explain monsoon patterns in Asia. Studies show that Upper Indus Basin has 

permanent snow cover of 18000 sqr km by 5000 glaciers, stored volume of 

ice 1500 cubic kilometers and even larger permafrost areas (Kenneth Hewit). 

High altitude snow avalanche and GLOF based floods glacial outburst floods 

generated by surging tributary glaciers blocking main un-glaciated valleys; 

such an event has caused extreme floods in the past (Archer, 2002). Possible 

impacts on water resources of Pakistan are as below: 

 

Possible Impacts of Climate Change on Water Resources of Pakistan 

 Higher runoff during glacier melting phase increasing lake formation 

and lake-outburst floods in surrounding areas - eventually increased 

river flows and floods in plains. The topographic instability can increase 

extreme events like glacier and land sliding, sediment flows, etc.   

 Intensive but erratic monsoons and winter rainfall. Higher temperature 

differences between land and sea causing rains and cyclones in 

coastal areas.        

 Higher evapo-transpiration affecting different components of water 

cycle; decreased soil moisture, higher water demands, new demand 

peaks   

 Unexpected droughts 

 Local floods and new waterlogged zones  

 Changes in aquifer recharge patterns causing new waterlogged areas, 

and  

 Quality deterioration of water stored in surface bodies and groundwater 

 Elimination threats to freshwater eco-systems  

 Fogs (toxic) close to urban areas, water bodies and high water use 

systems  

 Formation of new climatic-ecological-agro zones 

 

04-2-3  Water Quality of Natural Streams  

 

Water quality of rivers, lakes and canals is degradation (Environmental 

Concerns Study II & III, PCRWR, Drinking-water schemes reports). The 

causes include direct discharge of city and industrial effluent, failure of surface 

drainage and trans-boundary pollutions. However, quality deterioration of 

freshwater bodies is directly linked with flushing potential of the system and 

balanced groundwater recharge. Few examples of reported pollution and its 

causes: 

ü Ravi pollution: toxic industrial and domestic effluent from India & 

Pakistan. 
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ü Kabul river pollution - urban and domestic effluent -  

ü Chenab River reaches -  urban effluent 

ü Lower Indus lakes ï urban and irrigation drainage 

ü Natural Ecosystems have decreasing freshwater supplies and  

resilience 

 

04-2-4  Dwindling Groundwater Resources 

 Extensive / Uncontrolled Groundwater Development: Pakistan is, 

mainly, an agricultural country and itsô economy ï particularly in the rural 

areas ï greatly depends on agriculture oriented activities. Agriculture involves 

47 % of the workforce and contributes 25 % of GDP and 60 % of the export. 

As the country lies mostly in semi arid region ï with less than 200 mm rainfall 

in larger part of the country - dependable irrigation for production of food and 

fiber for around 180 Million people is but a sine qua non. Developed surface 

water resources ï existing canal supplies on an average are around 105 MAF 

- and hence, groundwater has played the critical role for meeting the crop 

water requirements and provision of drinking both to urban and rural 

populations. There has been a tremendous groundwater development in the 

last 3-4 decades, due to dedication by the farmers, who presently operate 

around one million private tubewells (PTWs) in the country, mainly, for 

agriculture. Nearly 90 percent of the total groundwater abstraction - estimated 

around 50 ï 60 BCM - is being used for agriculture. The investment on the 

PTWs may be of the order Rs. 40-50 billion whereas the annual benefits in 

the form of agricultural production may be of the order of Rs. 250 Billion.     

 

Nothing is free and unlimited in Nature:  Population growth and 

increasing demand of water for irrigation, water supply, industry and 

environmental needs would further boost its importance in the years to come. 

Drought conditions during 1998-2003 led to acute water shortages and 

illustrated just how close water use is to the limit of the resource. The 

importance of water surface and groundwater for our food and fiber is 

increasing as we have to ensure the sustainability of this invaluable inter 

connected resource which is under great threat due to: 

 Uncontrolled development of groundwater; and 

 Unchecked discharge of agricultural, industrial and sewerage effluents 

into surface and groundwater regimes 

 

Apart from the quantitative shortage ï all around the country ï the damaging 

effect of surface and groundwater pollution is all the more threatening to life 

and bread of 180 Million people.  
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Limited Fresh Groundwater on Earth: Fresh water is already limited in 

nature viz. a viz.: 

 Out of the 1400 Km3 of water on earth -  around 97 % is saline and in 

the oceans; whereas; 

  Fresh water on earth is only about 3% and out of this 75 % water is in 

the form of glaciers. Of remaining fresh water the groundwater is the 

major source - as 24 % (of Fresh water) and surface water (rivers, 

streams, lakes) only as 1%. 

 

Threats to Groundwater in Pakistan: Groundwater resource ï in larger 

part of the country - is under a greater threat due to over/haphazard and 

uncontrolled pumping and increasing pressures from the pollution dragon ï as 

indicated in the box given below: 

× Abnormal lowering of water table ï particularly in the tail reaches - 

making the pumping more expensive, depriving farmers from using 

groundwater; 

× Saline groundwater intrusion in the areas adjacent to the SGW zones 

due to excessive pumping in fresh groundwater areas due to lateral or 

vertical intrusion of SGW; 

× Pollution of surface and groundwater due to unchecked discharge of 

industrial and sewerage effluents; and 

× Water logging and salinity in some of the areas located along the major 

canals and/or in the topographic depressions. However this menace is 

the story of past in many areas. Sindh Province still faces this problem 

ï in some areas. 

  

Groundwater Management Problems and Constraints: GW 

management problems can be attributed to physical, social, institutional and 

policy constrains ï interacting & tied to each other. Major GW management 

problems in the country include the following aspects (box given below): 

 

 

 

 

 

 

 

 

Groundwater Management Problems 

ü Groundwater depletion/overdraft and saline groundwater intrusion 

ü Groundwater pollution ï due to discharge of uncontrolled effluents 

ü Non-availability of outfall for drains resulting in water logging and 
soil-salinity in some areas; 

ü Lack of coordination among public agencies & - - reliable data  

ü Lack of Legal Framework ; and Awareness and Participation by the 
Users 
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A brief account of the groundwater management problems - declining water 

levels, quality deterioration and pollution - along with some undue incentives 

is discussed below.   

 

04-2-5  Depleting Groundwater Levels 

 Extensive and uncontrolled groundwater abstractions all over the country 

have resulted in continuous decline of groundwater levels almost all over the 

country ï except in Sindh. A number of studies have been carried out in the 

country to assess the groundwater management problems and their mitigation 

through joint program by public and private sector ï without any significant 

achievement.  Even systematic groundwater monitoring is not being done ï 

except to some extent in the Punjab Province. Based on the data by Punjab 

Irrigation Department the groundwater level trends in some of the districts in 

southern Punjab ï generally located in the tail reaches of the major canals is 

shown in Figure 4.4 given below:  

 

Figure 4.4: Groundwater Level Trends in Multan Irrigation Zone  

 

  

The above figure shows GW Level trends in Multan, Khanewal, Lodhran and 

Pakpattan - all showing a continuous decline due to uncontrolled pumping and 

the water table has gone even below 75 feet. Monitoring data shows that 

GWL is declining in almost all the tail areas. 

Over Pumping in the Cities: Groundwater is used - generally - the main 

source of drinking water supply ï all over the country. Examples from the two 

large cities of Pakistan viz. Lahore and Quetta ï showing the increasing 

pressure on the aquifer - can show a clear picture of what may be happening 

to the other cities ï like Faisalabad, Rawalpindi, Peshawar, Karachi, etc. 

Limited monitoring by the concerned agencies does indicate the aquifers 

under almost all the major cities are already under stress. 
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Almost 100 % of water supply for about 6 Million 

citizens. 4000-5000 industries and some agriculture 

around the city are based on groundwater. Response 

of groundwater levels at selected/representative 

tubewells in Lahore by WASA for the years 2003-11 is shown below in Figure 

4.5 (courtesy FODP): 

Figure 4.5: GWR Trends in Lahore 2003 ï 2011 (m) 

 

 

 

The above figure shows declining water table in all the parts of Lahore City. 

Presently, about 450 tubewells by WASA and around 4000 private tube wells 

are operating in Lahore. 

 

Perusal of the above figure shows that all the tubewells have shown 

continuous decline of GWL. Review and analysis of GWL data indicates that 

during the last 8 -9 years: 

 The decline of GWL has been from 4.61m (Gulistan Colony TW); to 

 10.85 m (Khizer Abad Mosque) depending upon the stress on the 

aquifer in the area and its characteristics.  

 One thing ï catching the eye is that already some tubewells are 

pumping groundwater from 50m depth to groundwater table. 

 

Aquifer under Quetta city has always been under 

stress due to excessive pumping. Lack of long-term 

vision and necessary precautions ï the existing 

scenario is almost bleak. Monitoring by B- WASA Quetta and other agencies 
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show the existing declines of groundwater levels as shown in Figure 4.6 given 

below: 

Figure 4.6: GWL Trend in Alluvial Aquifer Quetta Valley (m below GLS) 

 

 

 

 

 

 

 

 

 

 

In Quetta valley ï after exhausting the alluvial aquifers - deep tubewells have 

also been installed in the limestone aquifers ï considering them some relief 

but these have also shown continuous declining trends - as all the tubewells 

are drawing water from the same bowl. Response of the wells constructed in 

the consolidated rocks is as Figure 4.7 given below: 

Figure 4.7: Time Rate Changes in GWL in Limestone Aquifer Quetta 

Valley (M below GLS) 
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04-2-6  Deterioration of Groundwater Quality and Pollution 

Apart from the constraints on the total availability of surface and groundwater 

in the country ï the existing water sources are being rendered un-usable due 

to pollution of surface and groundwater bodies ï due to the unchecked 

discharge of industrial, sewerage and agricultural wastes into the surrounding 

water bodies ï the water contaminants even percolate into the groundwater 

regime and make groundwater unsuitable for drinking purposes ï the top 

priority in any civilized society.  

Arsenic Contamination in Drinking Water: The greatest challenge of the 

day is the increasing danger of groundwater pollution due to the industrial, 

sewage and agricultural effluents finding their way to the groundwater regime. 

Groundwater quality study carried out by UNICEF and Pakistan Council for 

Water Resources Research (PCRWR) in 17 districts of Punjab and Sindh in 

2003 found alarming results - especially the Arsenic contamination in 

groundwater had been found in 4-5% sampling sites beyond the permissible 

limits of the WHO. Whereas around 20 % of the sampling sites indicated 

Arsenic above the safe limits of 10 PPB ï as per WHO guidelines. 

 

Bacterial Contamination - Pollution of Groundwater Aquifer: Continuous 

discharge of industrial, sewage and agricultural effluents are posing another 

threat to the availability of potable water to - both the urban and rural 

communities. In spite of efforts by the federal and provincial EPDs and other 

public and private agencies necessary awareness of the stake holders and 

the discharge of industrial, agricultural and sewage water has not been 

controlled by the concerned authorities. This has resulted in the contamination 

of the surface and groundwater ï particularly from drinking point of view. 

Some of the recent studies conducted by PCRWR to assess the suitability of 

water for drinking include as shown in Table 4.2: 

 

Table 4.2: Studies conducted for Water Quality 

Survey Results 

Water quality survey under Multiple 

Index Cluster Survey (MICS) of 

about 91,280 drinking water sources 

in Punjab, 2005-06 

51 % of samples (44, 844) were 

found unfit due to bacterial 

contamination, Arsenic or Fluoride  

Water quality survey under Punjab 

Education Sector Reform Program: 

Collection of 44,717 drinking water 

sources from schools in, 2007-08 

6 % were found unfit from bacterial 

contamination and 17 % from Arsenic 

contamination 



32 
 

Water quality monitoring survey in 

Pakistan ï at Union Council level in 

all the four provinces, 2008-09. 

Results indicated that 64 % to even 

92 % samples were found unfit for 

drinking water. 

 

Excessive / Untimely Use of Fertilizers & Pesticides: Use of Nitrate 

Fertilizers, Pesticides and Fungicides is also threatening - through continuous 

use, in some areas overuse and untimely use for boosting agricultural 

production and then unchecked discharge into surface water bodies and open 

lands is creating threat to life as these chemicals find their way back to the 

kitchens through vegetables grown particularly around the human 

settlements. Studies conducted under Punjab Private Sector   Groundwater 

Development Project (PPSGDP) by IPD Punjab and WB in 1997-2001 for 

ñEnvironmental Assessment and Water Quality Monitoring Program in the 

areas near industrial clusters (Technical Report-54) highlighted the following 

life threatening concerns: 

 90 % of the groundwater samples were contaminated with arsenic (As) 
and exceeded the WHO maximum recommended value for drinking; 

 70 % of groundwater samples exceeded the WHO maximum limit for 
Selenium (Se); and 

 40 % of samples show higher concentration of Lead (Pb) than WHO 
permissible limits;  

 

This problem might have even increased under the existing conditions. 

Possible sources on contamination and their ill effects are shown in Table 4.3. 

 

Table 4.3: Potential Health Hazards of Geological and Organic 

Contaminants 

Contaminants 
Potential Health Hazard from 

Ingestion of water 

Sources of Contamination in 

drinking water 

Inorganic Chemicals 

Arsenic  

Skin damage; Circulatory 

system problems; Increased 

risk of cancer 

Erosion of natural deposits; Run 

off from glass and electronics 

production wastes 

Fluoride 

Bone disease (pain and 

tenderness of the bones); 

Children get mottled teeth 

Water additive which promotes 

strong teeth; erosion of natural 

deposits; discharge from fertilizer 

factories 
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Contaminants 
Potential Health Hazard from 

Ingestion of water 

Sources of Contamination in 

drinking water 

Lead 

Delays in physical and mental 

development among infants & 

children; Kidney problems and 

high blood pressure for adults 

Corrosion of household plumbing 

systems; Erosion of natural 

deposits 

Cyanide 
Nerve damage and thyroid 

problems 

Discharge from fertilizer factories 

Chromium 
Allergic dermatitis Discharge from steel and pulp 

mills; erosion of natural deposits 

Mercury 
Kidney damage Erosion of natural deposits; Run 

off from landfills and crop lands 

Cadmium 
Kidney damage Corrosion of galvanized pipes; 

Erosion of natural deposits 

Nitrite 

(measured as 

Nitrogen) 

Blue baby syndrome in infants Erosion of natural deposits; 

Leaching from septic tanks 

Nitrate 

(measured as 

Nitrogen) 

Blue baby syndrome in infants Erosion of natural deposits; 

Leaching from septic tanks 

Micro-organisms 

Total Coli forms 

Used as indicator that other 

potentially harmful bacteria may 

be present 

Present naturally in the 

environment. Comes from human 

and animal fecal waste 

 

04-2-7  Optimal but Judicious Groundwater Use  

Following factors need to given due consideration for optimal but judicious 

use of groundwater: 

 

 Address groundwater quality deterioration;  

 Protect groundwater from pollution;  

 Reverse the continuous lowering of groundwater tables, especially in 

the Barani areas and the canal commands in Punjab;  

 Set the finances and institutions right;  

 Withdrawal of un-necessary incentives on electricity for agricultural 

tubewells; and 

 Address remaining water logging, particularly in Sindh ï by promoting 

skimming wells and reducing canal water in some areas. 
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04-2-8  Building Stones for Groundwater Management 

Building stones for groundwater management are a sound database, an 

institution with responsibilities for monitoring and management in collaboration 

with the groundwater users and enabling environment for achieving desired 

targets ï as shown in the Figure 4.8 ï given below: 

 

Figure 4.8: Building Stones for Groundwater Management 

 

  

 

 

04-3 Challenges & key points needing attention 

 

04-3-1  Kill Pollution - Save Life of People 

Top priority for any civilized society has to be the provision of safe drinking 

water to all the people - and even the animals surrounding us. All efforts 

should be focused on the mitigation and eradication of the pollution dragon. 

Under the present conditions sewerage water, industrial and agricultural 

effluents are discharging into our surface water bodies (drains, rivers, lakes, 

etc) and groundwater regime. This has resulted in surface and groundwater - 

even in our ideal fresh groundwater areas like Gujranwala and Sialkot ï 

questionable for drinking ï mainly due to the uncontrolled discharge industrial 

effluents. Due to the race for pumping more and more and leaving the 

sewerage, industrial and agricultural effluents to find their way to any surface 
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water body or groundwater regime - our groundwater reservoir is facing these 

problems: 

 Increase in salinity of groundwater;  

 Health hazards due to the groundwater pollution; and 

 Continuous lowering of water levels 

A number of studies have been carried out by various agencies to check 

/monitor the groundwater quality to study its suitability for drinking ï including 

PCRWR ï without any active measures by the concerned. As s sample - to 

indicate the water quality problems based on PCRWR, ñSurvey of Water 

Quality in Schools of Punjab, 2008-09ò (as a part of survey water quality 

checks were conducted at 46717 schools) is being reproduced (Table 3.23). 

This table can provide some good picture of the water quality situation in other 

parts of the country. 

 

PCRWR Table 3.23: Summary of Water Quality Monitoring in Rural Areas 
of Punjab  

Sr. 
No  

District 
No. of 

Villages 
Monitored 

No. of 
Samples 
Collected 

Status 

Safe (%) Unsafe (%) 

1 Gujarat 223 1117 16 84 

2 Sargodha 166 830 37 63 

3 Rawalpindi 225 1125 30 70 

4 Attock 87 435 15 85 

5 Gujranwala 160 805 33 67 

6 Sialkot 308 1543 55 45 

7 Lahore   52 261 88 12 

8 Kasur 127 637 45 55 

9 Bahawalpur 243 1220 51 49 

 Total 1,591 7,973   

 

 

 

 
 
 
 

 
 
 

 

 

 

 

Positive Action - but 
 

ñProvision of Safe Drinking Water for Allò about 6,570 water treatment 

plants will be installed in the country. Under this program one water 

filtration plant will be installed in each union council. In Punjab 

province about 3,534 filtration plants will be installed. The PCRWR has 

collected and analyzed 7068 water quality samples from 3534 

locations where the filtration plants will be installed. 

NB: Work has been initiated & let us hope that it is completed. 

However, this is like distributing Nivquene tablets rather than killing the 

mosquitoes. Why not Kill Pollution by checking discharge of 

contaminated effluents. 
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We as a nation have to join hands ï both public 

and private sector to save water through 

appropriate management and judicious use. So 

far, our national attitude has been relaxed and 

considering groundwater as free and unlimited ï as shown in the box below: 

 

 

 

 

 

 

 

 

 

 

 

04-3-2  Key Areas of Concern and Existing Gaps 

Policies of water and water use sectors: There is need bringing 

uniformity in water policies and water use sectors, viz. (Planning & 

Development Division paper): 

 Accounting & Service: demand estimates, gaps, priorities, aggregate 

data, actual uses in different sectors 

  Coherence of policies 

 Strategic challenges: emerging trans-boundary issues (including 

Kabul), strengthening Indus commission to protect IWT- protecting 

national rights, interpretation and internal understanding of the gaps 

(esp. measures to protect western river flows ) & new areas like 

environmental flow, groundwater.   

 Sector management: downscale & revisit sectoral needs and existing 

uses as well as upscale for long term comprehensive planning  

 Draft water policy needs to be improved and approved 

 Provincial agreement on development approach 

 Institutional responsibilities: especially provinces should set clear rules 

and accounting procedures    

Water Strategies: 

General issues: long term planning (no basin level study after 1990), agreed 

alternatives and implementation; and  

The Way Out 

 It is high time that - we all Pakistanis ï join hands in saving life and 
bread for current population and leave a good scenario the future 
generations; 
 

 A large number of studies have been carried out in the past - and 
also in collaboration with the international agencies; but 
 

 We (as a nation) have not shown a serious concern towards the 
deteriorating situation in the management of our water resourcesé 
it is time to get up and get together. 

The Way Out 

 



37 
 

Specific Issues: Water accounts, data, unaccounted uses, water stress, 

large and small storages and realistic water conservation potential, waste 

water reuse viz. a. viz.: 

I. Approach to approve National Water Policy, Water Councils and 
Enhanced Provincial Ownership 

 II. Development of New Water Resources 
III. Account, Protect and Optimize Existing Water Resources 
IV) Groundwater Protection Plan 
V) Actions to Protect Local Water Access 
IV. Water Supply Commitments 
V. Water for Food Security 
VI. Knowledge Base Tools 
 

04-3-3  Potential for Mega Hydropower Projects 

We have been bestowed by nature with a large river system with Indus and its 

tributaries. In spite of the fact that we were deprived of three eastern rivers in 

1960 as a under IWT ï still we could build large dams to store and use water 

and produce clean and cheap electricity. It is surprising and confusing fact 

that in spite of the fact that WAPDA has a priority list for many large 

infrastructures and none has come to the ground whereas the 180 people are 

groping in the dark. A list of the dams along with the capacity to produce 

hydropower is shown in Table 4.4 given below (courtesy FODP).  

Table 4.4: WAPDAôs Priority List for Major Dams in Coming Years 
 

Project River Location  
Capacity 

(MW) 
Storage (MAF) 
Gross/Live Est. 

Cost ($ 
Million) 

 

Diamer-Basha Indus GB 4,500 
8,1/6,4 

 
11,178 

Kurram Tangi Kurram FATA/KP 84 1,2/0,9 
700 

 

Golen Gol Chitral  KP 106 RoR 130 

Tarbela4th Ext. Indus KP 1,350  826 

Munda Swat FATA/KP 740 1,3/0,7 1,401 

Kohala Jhelum AJK 1,100 RoR 2,400 

Bunji Indus GB 7,100 RoR 6,838 

Dasu Indus KP 4,320 1,15 5,206 

Total   21,000  28,679 
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Above table shows very attractive figures on 
water storage and production of hydropower 
to drag out the suffering common man from 

water shortage and ñLoad Shedding Dragonò have been table talks only. 
 
 
04-3-4  Negative Role & Infringements of Upper Riparian Neighbor 

Since independence, our upper riparian has been infringements on our water 

from even the three western rivers. In spite of the Clear Layout of Pakistanôs 

Right for use of water from the three western rivers (Indus, Jhelum and 

Chenab), India has continuously been making infringements on our water 

rights ï through construction of dams in the IHK and plans for diversion of 

water to other parts. Some of the major atrocities by India include: 

 Construction of Baghliar Dam on Chenab and then shifting of the 

spillway allowed the Indian manipulative storage at Baghliar I to be 

164,000AF instead 60,000AF and was a gross violation of IWT. A 

terrible precedent;  

 India presses ahead with its 129 HPP & Reservoirs new projects in 

IHK.  At least 42 on the three Western rivers and their tributaries are in 

operation. Another 14 are under construction & 115 in advanced 

stages of planning & design. Over 28,000MW capacity is planned.  No 

reaction from the GoP. The world must realize what we mean by 

ñGenocide on the Indusò; and on top of all 

 Creating negative propaganda on KBD and even now for DBD also ï 

demanding that Pakistan should obtain NOC form India to build any 

dam on the rivers which are for Pakistan use as per IWT. 

 

Indian press and the professionals have been continuously blaming Pakistan 

for mismanagement of water whereas they have been justifying Indiaôs 

infringements on our water. They are even talking of IWT-2 - to put a cover on 

what has been done by India and open a way for further infringements ï WE 

are not ready for any technical combat ï and we need to get up. 

 

04-3-5  Addressing Trans-boundary Challenges and Implementation  

  issues of IWT 

Problem: It is the need of the day that we should develop a 

comprehensive plan to protect trans-boundary Water Resources of Pakistan. 

The trans-boundary water share of Pakistan is decreasing in percentage and 

quantity. It is happening in violation of the Indus Water Treaty as perceived by 

Pakistan. The causes and contributing factors are: 

 

Dilemma of Common Man 
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ü The direct and indirect water uses on the Indian side have increased 

beyond the quantitative estimates of 1960. Not all of these uses are 

accounted for and officially reported. 

ü  Existing water uses outside agriculture were not even fully perceived 

in 1960 

ü Existing Indian passion for state-of-the art hydropower development is 

beyond the scope of IWT. Interpretation provided by the neutral expert 

is beyond the treaty. Actual impacts show that the expert was not 

correct in his judgment. 

ü Pakistan is facing environmental degradation of water and land 

resources because of changes in water quality, reduced aquifer 

recharge and changes in surface flow patterns. 

ü Pakistan is highly vulnerable to the climate changes (glacier melt, 

change in snow cover areas, precipitation changes, monsoon changes) 

being a lower riparian. This vulnerability is further increased because of 

upstream safeguard measures. Pakistan needs to explore all technical, 

legal and political options to protect its water share vital to a large 

population.  

 

Pakistan needs to protect its accepted basic right on the western river flows 

against ever increasing water exploitation for hydropower, agriculture and 

local uses allowed to the catchments population on the Indian side. 

 

Grey areas for Pakistan: Based on different analysis, simulations and 

intensive brain-storming, all possible grey areas will be listed, along with the 

technical options to address them. 

 Most importantly, identify interpretations of the Indus Water Treaty (IWT), 

Pakistan would like to seek. Also identify clash in some IWT clauses, which 

could allow India to control flow regimes of western rivers and eventually put 

more water in business than anticipated in 1960 and also: 

 Legal options along with IWT, additions to treaty, modifications in IWT, 

a new treaty, etc; 

 Exploring Other Options available to Pakistan ï outside treaty 

 

04-3-6  Urgent Need for Development in Water Sector  

During 1990 ï while signing the water apportionment accord (WAA) it was 

well understood that the existing water availability at head works will be 

increased from 104 to 114 MAF through the development of additional 

storages ï and some relief was specially built in for small provinces. As per 

water apportionment accord the share of provinces under existing conditions 
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with total storage as 104 MAF and with additional storage and annual 

availability as 114 MAF ï are as below:  

Province 
Existing 
Share % 

Share in additional 
storage 

Punjab 52 37 

Sindh 42 37 

KPK 6 14 

Balochistan 4 12 

 

Implementation of some additional water sector mega projects (KBD or DBD) 

would have helped the smaller provinces in the improvement of socio 

economic conditions. Farmers in the smaller provinces particularly KPK and 

Baluchistan - are still waiting for: 

 

 Additional water to meet the ever increasing demand of food and fiber; 

and  

 They are presently pumping groundwater by using Diesel Engines ï 

resulting in continuous hike of food prices ï and financial burden. 

  

04-4 Our Role as a Nation 

 

04-4-1  Achievements in the Past 

Since independence ï We as a Nation ï started struggle & worked to bring 

forward Quaid-e-Azamôs Pakistanò at par with the other developing countries. 

In the process of nation building our major achievements are: 

 Development & Management of water resource  - almost eradication of 

water logging & salinity and construction of large and small dams; 

 Increase in power production ï though not at a scale compatible with 

the population increase and demand; 

 Great progress in the industrial sector ï staring almost from the bottom 

line; 

 Transportation and communication sector ï quite big steps ï though 

gradually suffered a land slide; and 

 Definitely large improvements in the socio-economic set-up.  

 

04-4-2  Gradual Slowdown & Lack of Political Will 

In spite of these progressive measures in the first 30 years ï we relaxed ï 

particularly in the sector of Water & Power. This can be seen from the annual 
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budgets of 1969 and proposed budgets of 1969 and 2013-14 (proposed), as 

shown in the box given below: 

 

 

 

 

 

 

 

 

 

To move along with the other developing nations a strong Political Will is but a 

sine qua non. Due to some reasons - we fell into the general policy of 

planning, designing and then forgetting the projects ï particularly in the field of 

water and power. The result is before us and it is time to get up and join 

hands for national development. Our existing situation is as below: 

 Our water resources are inadequate and more over mismanaged ï we 

have not moved in line with the field conditions and requirements. 

Floods (since 1955), lack of equity in provision of limited surface water 

through canals, negligence of ecosystem ï resulting in contamination 

of surface and groundwater bodies due to the unchecked and 

uncontrolled discharge of sewerage, industrial and agricultural 

effluents, continuously declining groundwater levels  - demand that We 

join hands and give attention to these problems; and 

 

 Our Power Sector - in spite of all the thermal power stations (a costly 

and non-dependable system for an oil importing country) - the existing 

power production is practically less than 50% of our national 

requirements. The major factor has been negligence of the planning 

and development in 

Hydropower Projects. 

Since Pakistan has 

not built any large 

dam after Tarbela 

(1974) the Hydel 

potential has been 

seriously 

underutilized. 

Potential of 

hydropower in 

Annual Budget & Allocation for Development Works 

 

 In 1969 the annual budget of the country (then West Pakistan) 

was Rs. 1750 Million whereas the annual budget of WAPDA 

was Rs. 2500 Million; and 

 For the next year the proposed budgets is Rs. 32,000 Billion of 

which the development works will have Rs. 400 Billion; so 

 This shows our national interest in the development projects 
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Pakistan and actual production actual since 1947 is shown in the 

Figure 4.1 - given on the right ï currently we are producing around 

6500 MW instead of the potential for 80,000 MW. Ghazi Barotha was 

the first major run-of-river project and uses Indus Waters. Its peak 

output of 1450 MW for several months of the year is a major low cost 

energy source for the economy during the last twenty years. 

 

04-4-3  Continuation of High Cost Energy 

Our dilemma as a nation is that we continue to go on producing (whatever 

quantity we can) at a much higher cost - than we can get through the 

development of suitable storages on Indus River System for Hydropower 

projects. Developed countries are using different techniques for producing 

energy. Engineer Shams ï ul ï Mulk - while addressing ñNational Conference 

on Electric Power Deficitò - at UET, Lahore on 29 October 2011 pointed out. 

He expressed with grief that during the previous year ï generation program 

was based on producing 92 Billion KWH (units) of energy in WAPDAôs 

system. The Energy Mix was as under: 

Source Billion Units % of Total Cost /Unit (Rs.) 

Hydel 29.4 32 1.01 

Gas Fired 29.4 32 5.41 

Oil Fired 29.5 32 12.04 

Nuclear+ Cola 3.7 4 5.3 

Total 92.0 100  

 

The point raised by Engineer 

Sham ï ul ï Mulk was that the 

total cost of energy was Rs. 565 

Billion and this cost would have 

been much less in case we had acted upon our energy development plans 

developed in 1967 onwards ï as KBD and DBD would already have been 

operative.  

  

The energy dilemma: Our existing hydropower production is around 

6,500 MW ï out of the potential for 80, 000 MW ï something like 8%.   

Sincere & patriotic steps have to be taken to build the second reservoir on the 

Indus at KBD. In tandem build a safer, lower DBD at the NEAC 2004 

alignment at 50% of the cost. Using hydropower & other alternate energy 

resources the system could soon be operated without load-shedding to save 

the vital industrial sectors. Hopefully further increase in the Circular Debt 

Point needing consideration 
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would be checked by reducing expensive oil imports. Installed hydropower 

(6,500MW) maybe doubled to 13,000MW by pushing present projects & 

taking a vital step towards correcting the Hydel: Thermal ratio.   

  

What is at stake?: In case we do not take quick decisions in the 

implementation of hydropower projects  - future conditions will surely be as 

depicted in the WB 2006 report (Water Economy of Pakistan), viz. a. viz.: 

 

 According to the World Banksô Study 2006, Pakistan is more water 

stress than is Ethiopia; 

 As of December 2008, nearly 36% of groundwater, in Pakistan, was 

classified as lightly saline and unfit for human and animal consumption; 

 If the present trend continues, Pakistan, and Pakistanis will cry for 

water but there will be no water just tears of regret; 

 Existing water scarcity means a definite threat to Pakistanôs social, 

economical and political stability. 

Let us join hands and take the nation out of poverty and darkness lest 

we cry for water and take our nation a peaceful life (pl see the latest 

situation ï and we know that we need large dams for water & 

power).  

 

 

 

 

 

 

 

 

 

 

 

 

 

Pakistan Planning Commission Report ï Load Shedding  

Daily ñAwazò March 18. 2013 

Pakistan Planning Commission report indicates that the ñload 

shedding dragonò will go on haunting the nation even up to 2019-20 

even if the projects (viz.: hydel, thermal, nuclear and air) in the 

process of implementation and in pipe line are completed by that time 

and there will still be shortage of 1544 MW.  
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05 KEY AREAS OF CONCERN AND EXISTING GAPS - WATER AND 

WATER USE SECTOR POLICIES 

 

(By Begum Dr. Zaigham Habib) 

 

(Approach paper by Planning and Development Division, Water Resources 

Section Dr. Zaigham Habib, Specialist Integrated Water Resources 

Management Saturday, October 11, 2008) 

APPROACH PAPER 

Areas of concern 

¶ Accounting & Service: demand estimates, gaps, priorities, aggregate 

data, actual uses in different sectors 

¶  Coherence of policies 

¶ Strategic challenges: emerging trans-boundary issues (including 

Kabul), strengthening Indus commission to protect IWT- protecting 

national rights, interpretation and internal understanding of the gaps 

(esp. measures to protect western river flows ) & new areas like 

environmental flow, groundwater.   

¶ Sector management: downscale & revisit sectoral needs and existing 

uses as well as upscale for long term comprehensive planning  

¶ Draft water policy needs to be improved and approved 

¶ Provincial agreement on development approach 

¶ Institutional responsibilities: especially provinces should set clear rules 

and accounting procedures    

 

 Water Strategies 

General issues: long term planning (no basin level study after 1990), agreed 

alternatives and implementation,  

Specific Issues: Water accounts, data, unaccounted uses, water stress, 

large and small storages, realistic water conservation potential, wastewater 

reuse  

A list of issues and options to be considered for a new MTDF and long term 

vision is synthesized, which will be further elaborated and refined, after the 

feed-back from different members . It is proposed that a larger group within 

PC discuss different subject areas, external consultation is organized at the 

second stage and a draft will be prepared for comments from relevant 

stakeholders at the 3rd stage.   
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1. Approach to approve National Water Policy, Water Councils and 

Enhanced Provincial Ownership 

  

i. Consultation and approval of the National Water Policy (NWP), present 

draft can be revised on the following aspects:  

ii Emphasis on emerging challenges; climate change, hydropower, flood 

protection, environmental river flows, surface & groundwater pollution, 

protection of all water bodies. 

Iii An updated water profile based on national and provincial water 

balance studies and quantitative estimate of demand-supply gaps in 

different sectors.  

Iv Macro-economic indicators for all water use sectors (the last lengthy 

section of the existing draft can be replaced). 

v. A section on water sharing principles (based on WAA, guidelines 

adopted by IRSA and the actual situation of the last twenty years).  

vi. Coherence with the sector policies (like environment, drinking water 

policy). 

vii. Sector wise water allocation ï at least at the provincial level. 

viii. Establish National and Provincial Water Councils (NWC) or alternative 

arrangements (Basin and Provincial organizations) 

ix. Provinces prepare Provincial Water Frameworks (PWF) to highlight 

provincial water strategies, development and management choices and 

financial accounts of water use. The PWFs may include: 

 

Á Water received from the river system (from IRSA), net cost and 

benefits  

Á Comprehensive assessment of water resources including rainfall 

and groundwater.  

Á Provincial water demand of all sectors. Expected scarcity 

(quantity, quality and economic loss) till 2050 

Á Provincial development alternatives: provincial alternatives with 

and without reservoirs, scope of local water bodies, protecting 

recharge, enhancing reuse, etc. 

Á Measures/options to increase the productivity of water and land.  

 

Establish a National Commission on trans-boundary water Issues 

Á Synthesize the impacts and lessons learned from the Indus 

Basin. Review existing international criteria of water sharing. 

Quantify long-term water loss on Pakistan side, like reduction in 

groundwater recharge, depletion of drinking and environmental 

resources. 

Á Evaluate and recommend procedures and techniques --- 
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Á Propose options to use Chenab flood flows for non-agriculture 

uses, environmental flows, recharge for drinking water in Punjab 

Á Recommend Pakistanôs options for protecting trans-boundary 

waters. 

Á Plan a strategy for the Kabul River sharing with Afghanistan.   

 

2. Development of New Water Resources 

 

i. Justify large storage from provincial perspectives and multiple benefits; 

hydropower, drinking water, environmental flows and new water use 

sectors. The sharing of new storages must take into account: 

 

Á Hydro-power benefits of storage ï the 1st priority, highlight the 

strategic shift. 

Á Compensating existing shortages ï 50% of new storage will be 

utilized for that. 

Á Provincial allocations for the domestic, infrastructure and 

environmental will need 3-5 MAF storage within 10 years. 

 

ii. Enhance barrage ponds 

iii. Implement flood based recharge schemes, especially for the Eastern 

river command using Chenab floods. For example, some river reaches 

of Sutlej can be considered for recharge-enhancement 

iv. Introduce farm and local level rain harvesting (mini dams) as a part of 

Barrani development plan. Study technical scope of shallow storage 

schemes for enhanced groundwater recharge. 

v. Identify and protect local storage sites () for future domestic supplies 

vi. Urban rain harvesting plan implementation  

vii. Wastewater reuse pilots including developed wetlands based on non-

toxic effluent 

 

3. Account, Protect and Optimize Existing Water Resources 

 

I) Direct accounting must be accurate and towards complete coverage. 

Accomplish in a year: 

 

ü Telemetry fully functioning ï calibration of the gauges will be a 

major challenge   (WAPDA, IRSA & PIDs),  

ü Reliable rain runoff estimates ï models for the selected 

catchments, spatial units (GCISC, Flood Commission, PCRWR, 

research organization)   

ü Glacier monitoring estimates ï regional collaboration a key 

challenge (GCISC, SPARKO, WAPDA PAEC, others) 
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ü Quantitative estimate of rainfall ï provincial, canal commands 

and district levels 

ü The information/ data house(s) (Iôll suggest a new approach in a 

separate note) 

 

II) All public sector organizations adopt the same strategy to compile an 

annually updated resource base (water, land, production system) and 

development indicators. For the water resources, historical data are 

supplemented by the spatial mapping and derived indicators. Different 

organizations contribute to the main data center.  

 

III) National Surface Water Resources Protection Plan 

 

ü Develop protection plan for each river (including the lower Indus, 

Ravi & Sutlej) based on hydrological studies. The required 

measures may include the river training, quality control, 

minimum river flows for flushing and maintenance of specific 

reaches.  

ü Enhance capacity of the barrage ponds and lakes 

ü Improve water quality of lakes and wetlands (local management 

cells ac be established)  

ü Technical studies on operational and physical measures to 

enhance the life of Tarbella, Chashma and other reservoirs ï 

after a need-assessment consultation. 

 

IV) Groundwater Protection Plan 

 

ü Revive the groundwater monitoring across the basin (part 

WAPDA capacity building project). Add a short-term specific 

monitoring plan using state of the art techniques (like isotope 

hydrology) in areas requiring urgent actions for quality control. 

ü Quantify groundwater potential. Zonal and regional water 

balances to suggest long-term GW strategy, as a part of 

Provincial Water Frameworks. 

ü Proposed National Water Council can host a commission on 

ground water. 

       

V) Actions to Protect Local Water Access 

 

ü Revive village water ponds for livestock and domestic uses, 

principally entitlements are there. 
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ü Investigate scope of farm-level surface water storages in 

different agro-climatic zones. The technical evaluation based on 

actual demand-supply situation, evaporation losses and cost-

benefit analyses.   

ü Estimate drinking water demand at the district level, provide 

legal protection through allocation from the source, protect 

groundwater quality and adopt household level water 

purification. 

ü Change approach of water conservation projects: identify priority 

areas using detail analysis of the nature of water saving, include 

local need, demand & type of subsidy, consider role of local 

governments and NGOs. 

  

4. Water Supply Commitments 
 
I) Following components must be added to the existing drinking and 
 domestic water planning: 
 

ü Conserve groundwater aquifer in the fresh zone to protect the 
gross access. 

ü Calculate, allocate and record drinking, sanitation and domestic 
supplies.  

ü Introduce domestic treatment where the bulk resource is 
chemicals free. 

ü Include drainage options (complex as more than one sectors are 
involved) 

 

II) Estimate fifty years urban and industrial demands, existing allocation 
status, mechanisms for new entitlements at the national, provincial and 
district levels 

III) Estimate agricultural demands in a post development scenario 
(assuming completion of all on-going and planned projects). 

 
 

5. Water for Food Security 
The ñfood securityò, ñmore crop per dropò and ñenhanced efficiencyò initiatives 

need to go through an "understanding phase"; intensive but broad and flexible 

discussions to have maximum options/ideas and their comparative benefits. 

Increasing water stress is limiting the scope of large extensions. Hence, all 

possible options need to be explored.  

 

I. The ecological intensification without much increase in water demand 
has best potential in rain fed and areas having excess fresh aquifer - 
barrani and sailaba areas. The barrani agriculture systems can have 
maximum productivity of water. Changed approach for large scale 
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Barrani planning is required for appropriate land management, 
sustainable cropping patterns and support systems: 

 
Á The zones with rainfall more than 600 mm should focus on local 

rain-harvesting. Encourage small scale rain harvesting through 
farm level mini dams costing in the range of one million rupees. 
It should be realized that small dam sites are limited, schemes 
expensive and existing performance very low. Some of these 
sites must be saved for future drinking & other uses. 

Á Change strategy of leveling undulated terrains of Potohar. Below 
the upper strata land is not consolidated and less fertile. The 
trees and local eco-systems should be adopted as a best 
choice. 

Á The traditional cropping patterns like oil seeds and lentils are 
more sustainable than ñhigh value vegetables and fruitsò in low 
rainfall zones. The appropriate crop varieties should be the 
focus.      

Á Encourage local communities to develop sustainable local 
agriculture-energy models (traditional cropping, horticulture, 
livestock, biogas, wetlands, etc.). 

 

II. Substantial potential exists in the lower Indus zone (Sindh & 
Baluchistan) to increase the cropping intensities, water saving and crop 
diversification. Water conservation approach should include research 
and learning from the best practices: 

  
ü Serious pilots for saline agriculture, 
ü measures to avoid excess water applications 
ü low water use crops 
ü wastewater recycling     

 

III. To enhance crop yield in existing conjunctive water use areas, 
strategies to make agriculture feasible for small farmers need to work 
on mechanisms for cooperate and corporate farming systems. There 
can be initiatives like: 

 
Á manufacturing of small size farm machinery (Chinese 

experience) 
Á loans for collective buying of agri-inputs and machinery 
Á local food storage facilities  

 

IV. The size of the economically feasible unit is still a relevant question 
and research should take up this issue to propose agronomic and 
institutional measures. Strategies to make agriculture feasible for small 
farmers need new research and local institutional measures. There is a 
need to work on mechanisms for cooperate and corporate farming 
systems, and plan evaluation studies in high performing small land 
holding areas. 
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V. The wastewater reuse in agriculture has a potential for the small 
farmers. There are successful reported international experiences (exp. 
International Water Management Institute in India, Africa & China) of 
low cost wastewater treatment and safe agriculture. The wastewater 
use practices in Pakistan largely remain local, unimproved and 
undocumented. While, limited experiments are encouraging but not 
sustainable, like partially treated wastewater used in Faisalabad. The 
wastewater management needs further research and selection of 
segregation/treatment techniques in different hydronomic (considering 
hydrology and economic benefits) zones.  

 

VI. The high water use performance in irrigated agriculture depends upon 
net water use efficiency (not on the conveyance efficiency alone) and 
economic benefits of crops. The basic potential of different areas varies 
in a large range. None of the public sector organization (PC, PIDS or 
Agriculture Department) use performance indicators     
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06 Addressing Trans-boundary challenges and implementation 

issues of IWT  

(Draft by Zaigham Habib ï for Pakistan Engineering Council June 2010) 

 

1. Goal 

Developing a comprehensive approach to protect trans-boundary Water 

Resources of Pakistan  

2. Problem Statement 

The trans-boundary water share of Pakistan is decreasing in percentage and 

quantity. It is happening in violation of the Indus Water Treaty as perceived by 

Pakistan. The causes and contributing factors are: 

 The direct and indirect water uses on the Indian side have increased 

beyond the quantitative estimates of 1960. Not all of these uses are 

accounted for and officially reported. 

 Existing water uses outside agriculture were not even fully perceived in 

1960. 

 Existing Indian passion for state-of-the art hydropower development is 

beyond the scope of IWT. Interpretation provided by the neutral expert 

is beyond the treaty. Actual impacts show that the expert was not 

correct in his judgment. 

 Pakistan is facing environmental degradation of water and land 

resources because of changes in water quality, reduced aquifer 

recharge and changes in surface flow patterns. 

 Pakistan is highly vulnerable to the climate changes (glacier melt, 

change in snow cover areas, precipitation changes, monsoon changes) 

being a lower riparian. This vulnerability is further increased because of 

upstream safeguard measures.  

 Pakistan needs to explore all technical, legal and political options to 

protect its water share vital to a large population.  

 

3. Approach 

Pakistan needs to protect its accepted basic right on the western river flows 

against ever increasing water exploitation for hydropower, agriculture and 

local uses allowed to the catchments population on the Indian side. 

¶ Show negative economic impacts of decreasing (current and potential) 

affecting a vast majority of population.  

¶ Develop technical case where Pakistan needs new interpretations of 

the IWT clauses 
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¶ Exploring safeguards against across the boundary climatic and 

environmental changes; mechanisms to share climate and 

environmental losses. 

¶ Develop a comprehensive case considering all short and long terms 

threats faced by Pakistan - the first stage. Explore options, technical 

and legal, within and outside IWT ï the 2nd stage, analyze the scope 

and implement ï 3rd stage.    

 

4. Methodology 

 

Á Existing situation of water availability, uses in all sectors and other 
required information based on data Indian provided by India plus state 
of the art. 

 

Á Indian development approach, objectives and procedures 
 

Á Review of climate change and environmental trends ï a complete 
synthesis of existing research, possible future scenarios.  

 

Á Quantified impacts of the existing development. 
 

Á Potential impacts of planned development and natural changes on 
Pakistan side, best and worst possible impacts at different 
development levels 

Á Economic costs of existing and future losses 
Á Exhaustive review of all type of options available to Pakistan. 

 

5. Components 

Existing Trans-boundary comprehensive water situation in comparison to 

1960: 

 

A substantial part of this component can base on the literature review from 

Indian and Pakistan sides, including official data, research publications and 

local reports. However, additional data collection is required to fill-in important 

gaps in information and also to develop reliable techniques for Pakistan. 

There is also a need to analyze temporal trends using internationally accepted 

techniques. 
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Availability of water at rim-stations 

A standard time series analysis of the water data at all rim-stations. 

Uses of water on the Indian Side (based on all sources from India, RS 

and Water Foot Prints by FAO) 

 

Á Official Indian data 
Á Inventory of quantities of water involved with development, business 

and community-based projects. Review of Indian schemes carried out 
by the Government departments, private firms or NGOs. 
 

Á Using international water footprints to estimate water consumed in 
cross-boundary western catchments by population, livestock, irrigated 
and rain-fed agriculture, industry, recreation, wetland and new 
rangelands. 

 

Á Estimate total cropped and irrigations areas in 2010 and 1960, 
estimating evapotranspiration using state of the art technologies 
(Remote Sensing and Evaporative fraction methods). 

 

 Hydropower Development 

Compiling all data on already functional, in process and planned projects with 

as much technical details as possible.  

 

 Climate and Environmental review 

Á Pakistani research ï GCISC, NESPAK, WAPDA, individual 

Á Comprehensive review of reports on climate in the Indus, Jhelum and 

Chenab catchments.  

Á Actual incidences from Pakistan.  

 

Non-retrievable water losses to Pakistan  

Seepage and evaporation losses from existing reservoirs based on technical 

literature (USBR, Indian Research institutes). These losses are definitely 

higher in case of storage. 

 

Impacts of existing, on-going and future developments 

Technical analysis of possible scenarios using recognized international 

models used for trans-boundary analysis. 
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India is currently using WEAP & MIKE 11 and MIKE-BASIN with the 

involvement of International organizations. A study covering whole Indus 

basin (catchmnets and plains) has been carried out with the involvement of 

IWMI, Stockholm Environmental Institute ïSEI and International Research 

Institute France ï IRD). For the access of tools following approach is 

proposed. 

Á WEAP software is provided free of cost to the developing countries, 
however, an agreement has to sign with SEI for technical support and 
to have full authorized package. 

  

Á MIKE series are fully commercial, powerful but complex and data 
intensive models. Belongs to DHI Inc USA. Cost of MIKE 11 is about 
5000 EU. 

 

Á We have to look for other models India is using, that will help in data 
access and research references. 

 

Á RIBASIM model of Deltares (old delft hydraulic) Netherlnad has been 
used for the Kabul River study in 2007-08. Also MIKE 11 few years 
back. Price of RIBASIM is 7000 EU. 

 

We may need to use 2 models depending upon the available data and the 

time required to collect new data. The model already used by Pakistan will 

provide a starting point (please try to confirm the models ï IRSA can plan 

some work under their capacity building project). With current level of 

information, software cost may range from 5000 to15,000 EU.  Mathematical 

models will simulate impacts of proposed Indian hydropower and storage. The 

scenarios will cover full range of options available with India and expected 

changes in quantities and timing of flows into Pakistan. Bagliar can be taken 

as a case study. Impacts of allowed storage and extension of agriculture 

allowed to India.  

 

Key outputs 

 

Short and long term surface and ground water availability to Pakistan under 

normal and allowed procedures 

 

Evaluation of all possible strategic water management scenarios available 

with India 
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Economic quantification of the impacts ï even if water is available at Kotri, 

there are costs attached to water transfers, ecological losses and additional 

costs occurring to the farmers/users. IBMR can be used to quantify economic 

losses to Pakistan. 

Environment Losses  

As a result of industrial and recreational uses on the Indian side, for example 

recreational uses at the Wular Lake are deteriorative for the quality of water 

reaching at Mangla. 

 

Grey areas for Pakistan 

Based on different analysis, simulations and intensive brain-storming, all 

possible grey areas will be listed, along with the technical options to address 

them. Most importantly, identify interpretations of the Indus Water Treaty 

(IWT), Pakistan would like to seek. Also identify clash in some IWT clauses, 

which could allow India to control flow regimes of western rivers and 

eventually put more water in business than anticipated in 1960.   
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07 LETTERS FROM LT. GEN (R) Dr. G. S. BUTT TO GEN. 

MUSHARRAF (2004) 
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08 A LETTER FROM LT. GEN (R) Dr. G. S. BUTT TO CHAIRMAN 

WAPDA (2004) 
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09 MR. SHAMS UL MULKSô SPEECH FOR THE IEEEP  

ñNATIONAL CONFERENCE ON ELECTRIC POWER DEFICITò 

AT UET LAHORE (29-10-2011) 
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