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THE LOOMING WATER ISSUES 

Dear Fellow Engineers! 

In a meeting organized by the Pakistan Engineering Council of Research in Water 
Resources (PCRWR) with United Nations Scientific and Cultural Organization 
(UNESCO) and Eco Science Foundation (ECOSF). It was stated as an early 
Warning shot that; 

1. “In Pakistan the water quality as well as its quantity is major issues especially 
in major cities such as Karachi, Quetta, Islamabad and Lahore. 

2. Regional Director (UNESCO) stressed the need for a plan for development, 
devising new policies and regulations for net recharge management for 
enhancing water productivity by doubling crop yields and halving impact of 
ground water.” 

These observations may be viewed in the light of the following ground realities; 

1. The country has a registered population of 207.774 million with the highest 
growth rate of 2.40% cataclysmic scenario coupled with highest urbanization 
trend in Asia 75.58 million 36.4% that needs enhanced water supply coupled 
with infrastructure. 

2. Per capita water availability has slipped to 908 cubic meters viz-a-viz 5260 
cubic meter in 1951. 

3. Only 10% of the annual inflows of 142 MAF (170 million Cubic Meters) of 
water have storage in Dams, canals equivalent of 30-days water supply as 
against a 2-year benchmark. Constantly being reduced due to sedimentation 
of Tarbela/Mangla Dam 

4. Kharif Season Water availability suffers a shortage of 13.12 MAF of water 
which will affect wheat production (26-Million Ton Target). 

5. 29 MAF water continues to flow down Kotri Barrage un-used due to non-
construction of reservoirs a continued loss in terms of energy generation 
bringing additional land for cultivation and for socio-economic progress. 

6. 1.5 million Tube wells are churning out ground water leading to dangerous 
sliding in water tables, un-scrupulous water utilization and avoidable wastage 
all due to non-enactment of Regulations and decades of delay in the 
formulation of Rules governing the mining of ground water resources. This is 
resulting in ever increasing over use of groundwater depletion, inadequate 
recharge and declining water tables. 

7. Hill Torrents account for 18 MAF of Water out of which 13 MAF of water can 
be stored to bring an additional waste land under cultivation that will further 
augment the food security in the country, mitigation of poverty, employment 
opportunities and above all safety of infrastructure. 

The panacea lies in construction of Mega Dams Diamer Basha, Mohmand Dam and 
above all Kalabagh Dam as well as small Dams wherever possible.  
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Water Storage Projects that need to be completed on war Footings 

Project 
Gross Water Storage 

(MAF) 

Live Water Storage 

(MAF) 

Nai Gaj 0.3 0.16 

Kuram Tangi Dam  1.2 0.9 

Diamer Basha Dam 8.1 6.5 

Mohmand Dam 1.239 0.676 

Strict Legal enactments regulating mining of precious Ground water subject of 
indiscriminate mining and overutilization, metering domestic water supply, especially 
water-tariff for cement manufacturing plants, bottled water, companies, Housing 
societies etc. 

 

Yours sincerely, 

 

 

(Engr. Ch. Foad Hussain) 
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WELCOME ADDRESS 
BY 

ENGR. CH. GHULAM HUSSAIN 
PRESIDENT 

PAKISTAN ENGINEERING CONGRESS  
On 

“SATELLITE TECHNOLOGY AND APPLICATIONS” 
LECTURE BY MR. Rahim Sanaullah Choudhry 

ON 22 JULY 2017 

Guest Speaker, Mr. Rahim Sanaullah Choudhry, 
Members of Pakistan Engineering Congress, 
Distinguished Delegates,  
Ladies and gentlemen! 

 

I welcome you all to participate in today’s Lecture on Satellite Technology and 
Applications. As you know one of the main objectives of Pakistan Engineering 
Congress is the propagation of the Engineering knowledge among the Engineering 
Community. The Executive Council of Pakistan Engineering Congress in fulfillment 
of this major objective arranges different Seminars, Symposia and Lectures on state 
of the art subjects from time to time. 

So todays Lecture on “Satellite Technology and Applications” was to be delivered by 
Mr. Shakeel Zahid who is Member of Space Electrical Engineering but due to some 
official immediate occupations he could not come so he has sent his colleague Mr. 
Rahim Sanaullah Choudhry who I’m sure was very much involved in the preparation 
of this Lecture.  

So, Ladies and Gentlemen this Space Technology has one of the most recent and 
state of the art technology and therefore this will be of immense importance and 
information for all of the participants. Mr. Shakeel Zahid has a very distinguished 
Educational Professional Career and now Mr. Sanaullah likewise has also more than 
21-years of experience in the field of Electronics, Telecommunication and Space 
Technology. He has made invaluable contributions towards the development and 
progress of Pakistan’s National Space Programs. 

In this Lecture, Mr. Sanaullah will present an overview of Satellites including basic 
major elements of Space Programs, and main segments and core Technologies of 
Satellite. He will also inform us with the key civilian applications including 
Communications, Broadcastings, Remote Sensing, Earth Observations, search and 
Rescue etc. 

So I will not stand long between you and the honorable speaker so I will request Mr. 
Sanaullah to kindly come and present his Lecture. 

 
THANK YOU 
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Lecture on the Topic of Satellite Technology and Applications held 
on July 22, 2017 

Pakistan Engineering Congress organized a Lecture on the topic of “Satellite 
Technology and Applications” on July 22, 2017. The speaker was to be Mr. Shakeel 
Zahid Member SUPARCO who could not come due to urgent official commitments. 
In his place the Lecture was delivered by Engr. Raheem Sanaullah Choudhry, 
Deputy Chief Manager Satellite Operations of SUPARCO with more than 21-years’ 
experience. Welcome Address was given by Engr. Ch. Ghulam Hussain, President-
PEC. Satellite Technology is comparatively new but it is being usefully employed for 
a myriad diverse purposes. 

➢ Satellites bring Television signals to even most remote rural parts of the 
country with the result that the people of the rural areas are kept fully informed 
about the National/International developments in addition to the entertainment 
element. 

➢ Meteorological data about weather help farmers to manage their crops 

➢ Communication Network within the Country enables long distance calls from 
one city to another city of the country. The communication Network can 
change the face of the rural areas 

➢ Satellites through their use in various sectors generate income amounting to 
billions of rupees 

➢ Satellites potential provides projection of floods, earthquakes and various 
crops yield assessment 

➢ These also help in detection of mineral and marine resources and are a must 
for navigational activities and matters relating to the security and safety of the 
country 

It was a very well participated Lecture leading to lively discussion in addition to wide 
coverage by Electronic/Print Media. At the close of the discussion President (PEC) 
presented Shield to the Learned Speaker. 
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Glimpses of Technical Lecture 
On the topic of 

“SATELLITE TECHNOLOGY AND APPLICATIONS” 
Saturday, 22nd July, 2017 

 

(From Left) Engr. Rahim Sanaullah Choudhry, the Learned Speaker, Engr. Ch. 
Ghulam Hussain, President-PEC, Engr. Syed Mansoob Ali Zaidi, Member Executive 

Council/Former Secretary-PEC 
 

 

Engr. Ch. Ghulam Hussain, President-PEC presenting the Welcome Address 
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Engr. Rahim Sanaullah Choudhry, the Learned Speaker, Presenting his paper on the 
topic of “Satellite Technology and Applications” 

 
 
 

 

(From Right) Engr. Ch. Ghulam Hussain, President-PEC Presenting Congress 
Shield to the Speaker Engr. Rahim Sanaullah Choudhry 
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Group Photo with Engr. Ch. Ghulam Hussain, President-PEC 
 
 
 

Questions/Answers Session 
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Questions/Answers Session 
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Inauguration of Kachhi Canal Project 
by the Honorable Prime Minister Shahid Khaqan Abbasi 

On September 14, 2017 

The inauguration of Kachhi Canal Project is a milestone towards national integration. 
Completion of Kachhi Canal will phenomenally impact the long awaited socio-
economic development in Dera Bugti. The Project which was embroiled in a trap for 
over a decade has been completed in a record time of less than a year with the 
support of Federal Government, untiring efforts of WAPDA’s team and support from 
local masses. 72,000 acres of barren land in Dera Bugti will trigger a new era of 
development and National Integration. 

Taking off from Taunsa Barrage, Kachhi Canal will irrigate 72000 acres of virgin land 
in Dera Bugti. As many as 914 different structures have also been constructed on 
the main canal. Distribution of the Project spans over 81 kilometers to divert water 
from the main canal to the command area of District Dera Bugti. 

In this connection reproduced below is the message from the Honorable Prime 
Minister. 

“It is the matter of immense satisfaction for me that the first phase of Kachhi Canal 
Project, consisting of the 363 kilometer long main canal, allied structures and 
distribution system has been completed. With this project a new era of development 
will begin in the remote areas of Balochistan. I congratulate the ministry of Water 
Resources, WAPDA and other organizations associated with the project for their 
concerted efforts for its completion.  

The Government attaches high priority to the prosperity and well-being of the people 
of Balochistan. The completion of the first phase of Kachhi Canal Project which had 
remained neglected for decades is a clear manifestation of the Federal 
Government’s commitment and dedication towards the economic prosperity of 
Balochistan. With the expansion of irrigated agriculture in the province, Kachhi Canal 
will go a long way towards achieving this goal. In order to meet the Challenges of 
ever increasing requirements of water for ensuring food security in the country, the 
Govt. Of Pakistan has not only initiated a number of new projects in Water Sector, 
but has also made special efforts to complete delayed projects in the shortest 
possible time. Kachhi Canal is one of these projects. The second phase of this 
project would also commence soon. The Government of Pakistan will continue to 
work with the same commitment and earnestness of purpose for the welfare and 
advancement of the people of Balochistan. 
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KACHHI CANAL PROJECT 

INTRODUCTION 

Balochistan is still one of the most backward regions of the country, particularly in 
the area of irrigated agriculture. Scarcity of water is the main constraint in the 
development of agriculture. This can be judged from the fact that with a large 
cultivable land base of 17.42 Million Acres (MA) only about 5.21 MA are cultivated. 
However, 1.23 MA is canal irrigated area and its major portion lies in the Indus Canal 
Commands of Pat Feeder and Kirther in Nasirabad District. 

Kachhi Canal Project will provide irrigation water to presently scantily rain fed area of 
713,000 acres in the Kachhi Plain lying along the right bank of Pat Feeder Canal. As 
per IRSA’s approval, 2.021 MAF water is allocated for Kachhi Canal i.e 1.399 MAF 
for Kharif and 0.622 for Rabi crops. 

DESCRIPTION 

Main components of the project include a new head regulator at existing Taunsa 
Barrage, a 500 Km main canal to carry a flow of 6,000 cusecs, alongwith its related 
distribution system consisting of a number of distributaries, minors and watercourses 
etc. The first 306 Km of the canal falls in the Punjab Province and the remaining 194 
Km in Balochistan Province. The Kachhi canal is a contour channel, serving area on 
its left side only. Its command area lies between Pat Feeder and Kachhi Canal in the 
Districts of DeraBugti, Naseerabad, Bolan and JhalMagsi. Presently Phase-I of 
Kachhi Canal Project is being made operational for irrigating 72,000 acres land of 
District DeraBugti. 

LOCATION 

Kachhi Canal off takes from Taunsa Barrage on Indus River and passes through 
Districts Muzaffargarh, Dera Ghazi Khan, Rajanpur in Punjab and Districts 
DeraBugti, Naseerabad, Bolan and JhalMagsi in Balochistan. The entire command 
area lies in Balochistan. 

MAIN OBJECTIVE 

The Project aims to accelerate the pace of economic growth in the less developed 
area of Balochistan Province. 

 

BENEFITS 

• Irrigation supplies of Phase-I for 72,000 acres new fertile area on right side of 
Pat Feeder Canal.  

• Employment opportunities. 

• Increase in the value of land. 

• Increase in exports and foreign exchange earning. 

• Reduction in migration from Project to Urban areas. 

• Increase in revenue to the Government. 

• Enhanced production of food grain and oilseeds. 

• Availability of drinking water.  
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• Cropping intensity shall increase from existing 4% to 80%. 

• Agricultural benefits of Phase-I are estimated to be Rs. 3.94 Billion per year.. 

SALIENT FEATURES (PHASE-I) 

• Command Area:  72,000 acres in District DeraBugti. 

• Total Length of Main Canal 
(Phase-I) 

 363 Km (RD 0 to RD 1193)  

Punjab: 306 Km, Balochistan: 57 Km 

• Distribution System  81 Km (Balochistan) District DeraBugti. 

• Canal Capacity:  6,000 Cusecs 
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Milestone Achieved 
Water Filling in Neelum Jhelum Hydropower Project’s 

Reservoir Commences 

October 17, 2017: The strategically important 969 MW-Neelum Jhelum Hydropower 
Project (NJHP) achieved a major milestone, as water filling has been started today in 
the reservoir subsequent to the substantial completion of the dam.  

Neelum Jhelum Hydropower Project is being constructed on river Neelum in AJ&K. 
The project is an engineering marvel with 90 percent of the project being 
underground in the high mountain areas. The project consists of four units with 
installed capacity of 242.25 MW each. The first unit of the project is scheduled to go 
into operation by end February 2018 followed by the second unit in mid March and 
third and fourth units in April 2018. On its completion, the project will contribute about 
five billion units of electricity to the national grid annually. Annual revenue of the 
project is estimated to be Rs 50 billion. 

Neelum Jhelum Hydropower Project has entered the final stage with completion of 
dam structure across the Neelum River at Nauseri. The completion of 160 meter 
long and 60 meter high dam has enabled impounding of the reservoir that 
commenced today with regulating closure of spillway gates. Water level will be 
raised at a rate of one to three meters per day. Total storage of the dam is 8,207 
acre feet upto design reservoir operating level of 1015 meter above mean sea level. 
After successful filling of the reservoir, the water will be diverted into the water way 
system by the end of 2017.  

It is worth mentioning that filling of reservoir, which will take about a month, will not 
affect the water requirements downstream of dam because one of the three gates of 
the spillway will remain open during the process of reservoir filling. As much as 15 
cusecs compensatory water will always be released downstream of dam to cater for 
the population needs and sustain aquatic ecosystem dependant on the Neelum 
River. For environmental mitigation measures, a huge amount of Rs. 5.56 billion has 
been allocated in PC I of Neelum Jhelum Hydropower Project including water supply 
schemes for Muzaffarabad, Chattar Kalas and Komi Kot area in addition to a number 
of other such schemes, all to be undertaken by the Government of AJ&K. 
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PAKISTAN ENGINEERING CONGRESS  
TECHNICAL LECTURE OF 28 OCTOBER 2017 BY DR. PETER MASON ON 

“DISCUSSION OF LAST 50 YEARS OF DAM ENGINEERING WITH 
SPECULATION OF NEXT HALF CENTURY” 

Introductory Remarks By the President Engr. Ch. Ghulam Hussain.  

 

Dr. Mason, Ladies and Gentlemen  
It is my proud privilege to welcome you all to this lecture by Dr. Mason, which is of 
vital importance for our multi-purpose water-storage development.  

Dr. Mason completed his graduation in Civil Engineering from UK in 1969. He did 
M.Phil from City University of London in 1983 on Applied Civil Engineering 
Hydraulics. He followed it up by completing Phd on the same specialty from the 
same institution in 1987. 

Dr. Mason has to his credit over 50 years of rich experience on dam engineering. He 
started his professional career in 1969 with renowned UK Engineering firm of Sir 
Alexander Gibb and Partners (Gibb) and served for 28 years. Incidentally, Gibb were 
engaged as World Bank Consultants for implementation of Indus Basin Project. Later 
on he joined Montgomery Ward Harza (MWH) and served as Technical Director for 
10 years. Presently, he is working with MWH as Technical Director, International 
Dams and Hydropower. He is a renowned expert on Dams Engineering and currently 
a member of the Panel of Experts on Neelum-Jhelum Hydropower Project.  

Over the last half century the dam engineering design has gone through a significant 
transformation from the conventional to state-of-art. However, considering the 
structures still being constructed the following dam types are relevant: -  

i. Fill Dams: -  

a. Earth fill  
b. Rock fill  
c. Concrete faced rock  

ii. Concrete Dams 

d. Gravity  
e. Arch-cum-gravity  

iii. Roller Compacted Concrete (RCC) 

I am sure that Dr. Mason will enlighten on the relative merits / demerits of all these 
types of dams. The current trend in Pakistan is predominantly leaning towards RCC 
dams. There must be definite technical merit for the case, but some quarters are 
suggesting that the fill dams should also be revisited in view of peculiar regional 
seismo-tectonic setting. Your learned views on this particular aspect will be though 
provoking.  

I don’t want to stand any longer between the learned speaker and the audience and 
request him to start the lecture.  

Thanking you. 

Pakistan Paindabad 
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TECHNICAL LECTURE ON THE TOPIC OF 
“DISCUSSION OF LAST 50 YEARS OF DAM ENGINEERING WITH 

SPECULATION OF NEXT HALF CENTURY” 
BY DR. PETER MASON 

HELD AT 4:00 P.M. ON OCTOBER 28TH 2017 

The Learned Speaker took us on a ride/on a journey to the splendid milestones 
achieved in the domain of "Dam Engineering" with the objective of Maximum 
exploitation of the water and power potential of the Countries of the world to meet 
the ever-increasing demand for food, fibre, goods and services, Covering the bygone  
50-years. He traced the history of Dams right from pre-Christian era (BC) and after it 
especially during the bygone 50-years. 

Dr. Peter Mason, in his Technical Lecture, pointed out the relative merits and 
demerits of different types of Dams. He said over the last half century the dam 
engineering design has gone through a significant transformation from the 
conventional to state of the art one. However, considering the structures still being 
constructed the dam types are earth fill dams, rock fill dams, concrete dams, arch-
cum-gravity and roller compacted concrete (RCC). The current trend in Pakistan is 
predominantly leaning towards RCC dams. There must be definite technical merit for 
the case, but some quarters are suggesting that the fill dams should also be revisited 
in view of peculiar regional seismo-tectonic setting. 

The event was presided by Engr. Ch. Ghulam Hussain; President-PEC who 
presented the welcome address. It was participated by leading Water/power 
resources specialists, members of the Congress as well, a delegation from "Neelum 
Jhelum Hydro-Power Project" etc. A lively discussion ensued after the lecture. At the 
end  
Engr. Ch. Ghulam Hussain President PEC presented Congress shield to  
Dr. Peter Mason. Refreshments followed. 
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Glimpses of Lecture on the Topic of 

“Discussion of last 50 years of Dam Engineering with speculation of next Half Century” 
By: Dr. Peter Mason 

Saturday, October 28, 2017 

 

(From Left) Engr. Ch. Foad Hussain, Member Board of Management Neelum Jehlum Project / Director 
NDC Pvt. Ltd. Mr. Romeu Murario, Chief Electrical Engineer Neelum Jehlum Project and Dr. Peter Mason, 

Chairman Board of Management Neelum Jehlum Project/Director MWH 

 

(From Left) Engr. Ch. Foad Hussain, Member Board of Management Neelum Jehlum Project / Director 
NDC Pvt. Ltd. Mr. Romeu Murario, Chief Electrical Engineer Neelum Jehlum Project and Dr. Peter Mason, 

Chairman Board of Management Neelum Jehlum Project / Director MWH 
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From left Engr. Dr. Izhar ul Haq Vice President-PEC, Dr. Peter Mason the Learned Speaker 
 
 
 
 

 

From Right Engr. Ch. Ghulam Hussain, President-PEC and the Learned Speaker 
Dr. Peter Mason 
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From left Engr. Dr. Izhar ul Haq Vice President-PEC and Dr. Peter Mason the Learned Speaker, 
Engr. Ch. Ghulam Hussain, President-PEC, Engr. Syed Mansoob Ali Zaidi, Member Executive 

Council/Former Secretary-PEC 
 
 

 

Engr. Syed Mansoob Ali Zaidi, Member Executive Council/Former Secretary-PEC proceeding with the 
program of the event  
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Engr. Ch. Ghulam Hussain, President-PEC Presenting the Welcome Address 
 
 
 
 

 

Dr. Peter Mason the Learned Speaker, Presenting his paper on the topic of “Discussion of last 50 
years of Dam Engineering with speculation of next Half Century” 
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Dr. Peter Mason the Learned Speaker, Presenting his paper on the topic of “Discussion of last 50 
years of Dam Engineering with speculation of next Half Century” 

 
 

Questions/Answers Session 

 

Engr. Dr. Izhar ul Haq Vice President-PEC exchanging views on Dam Engineering 
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Engr. Iftikhar ul Haq, Member Executive Council, Managing Director M/s. Engineering General 
Consultants exchanging views on the issues discussed by the speaker 

 
 
 

 

(From Right) Engr. Ch. Ghulam Hussain, President-PEC Presenting Congress Shield to the Speaker 
Dr. Peter Mason  

  



31 

Glimpses of the Audiences 

 

(From Left) Engr. Ch. Foad Hussain, Dr. Tahir Hayat, Mr. Tahir Malik and Mr. Amjad Agha 
 
 
 
 

 

Mr. Romeu Murario and others 

 
  



32 

Glimpses of the Audiences 
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Glimpses of the Audiences 
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Glimpses of the Audiences 
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“SATELLITE TECH ROLE VITAL FOR SOCIO-ECONOMIC DEVELOPMENT” 
By 

Salman Abudhu 

Lahore: The world’s satellite industry revenues have posted average annual growth 
of 9-percent while total industry revenues have reached $177.3 billion. 

This was stated by the speakers during a technical lecture organized by the Pakistan 
Engineering Congress on “Satellite Technology and Applications”. The key speaker 
was Shakeel Zahid1, Member of Pakistan Space and Upper Atmosphere Research 
Commission (SUPARCO), while introductory remarks were delivered by the Pakistan 
Engineering Congress President CH. Ghulam Hussain. 

Zahid said that space technology has huge potential for playing a key role in the 
socio-economic development and security of any country. Demand for space 
technology and its numerous applications are growing globally as well as in 
Pakistan. Over the years, Pakistan’s Space Programme has made significant 
contribution towards the socio-economic development of the country. 

The speakers said that all four segments of satellite industry posted growth in last 
one decade in the world, as satellite services revenues, the largest segment, grew 
by 6-percent. Regarding the availability of cheap band-width / capacity on-board in 
Pakistan, they said that Pak Sat-1 satellite led to even more rapid growth in the 
demand on satellite capacity / services during 2002 to 2016, mainly due to 
exponential growth in TV / video broadcasting Industry, rapid increase in Digital 
Satellite News Gathering (DSNG), substantial growth in internet and government / 
corporate networks, rapid increase in GSM backhaul connectivity via satellite. 

The exponential growth in TV / video broadcasting / distribution (through cable) has 
also led to phenomenal growth in the supporting industry (advertising, programme 
production, acting, news reporting, etc). The rapidly growing interest and demand for 
the bandwidth hungry new services, such as DTCH TV / Video, broadband internet, 
HD TV and 3D TV, present enormous business opportunities in Pakistan where at 
the moment no one is offering any of these services. 

In India, presently there are seven companies providing DTH services to 30 million 
users, generating yearly revenue of more than 3765 billion Indian rupees. 
Implementation over the next three decades of the already approved Pakistan / 
SUPARCO Space Vision 2040 is envisaged to result in a huge increase in space 
related business in the country. Regarding the socio-economic development effect of 
space technology the speakers said that through this technology more efficient and 
effective management of natural or man-made disasters (floods, earthquakes, wars, 
etc) can be done, besides reaching out to the masses living in remote or difficult to 
reach areas and providing them quality education. 

“We can detect and locate aviators, mariners and land based users distress and to 
pass on this information to the search and rescue agencies worldwide. 

Moreover, through this technology crop health determination, crop yield assessment 
and fertility analysis can be made besides food security through better policy 
formulation, accurate, reliable and effective land use planning, monitoring and 
control”, the speakers said. 

(Courtesy The Nation 23rd July 2017) 

                                            
1 Dr. Raheem Sanaullah Deputy Chief Manager Spoke on behalf of Mr. Shakeel Zahid. 
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“SPACE TECHNOLOGY ROLE VITAL FOR SOCIO-ECONOMIC 
DEVELOPMENT” 

BY 
Recorded Report 

Lahore: The world satellite industry revenues has posted average annual growth of 9 
percent for the period during 2006-2013 while total industry revenues reached 
$177.3 billion in 2011. 

This was stated by the speakers during a technical lecture organized by the Pakistan 
Engineering Congress on “Satellite Technology and Applications”. The key speaker 
was Shakeel Zahid2, Member of SUPARCO while introductory remarks were 
delivered by the Pakistan Engineering Congress President Ch. Ghulam Hussain.  

Shakeel Zahid said that space technology has huge potential for playing a key role in 
the socio-economic development and security of any country. Demand for space 
technology and its numerous applications are growing globally as well as in 
Pakistan. Over the years, Pakistan's Space Programme has made significant 
contribution towards the socio-economic development of the country. 

The speakers said that all four segments of satellite industry in the world posted 
growth during the last decade, as satellite services revenues, the largest segment, 
grew by 6-percent. 

Regarding the availability of cheap bandwidth/capacity on board in Pakistan they 
said that Pak Set-I satellite led to even more rapid growth in the demand for satellite 
capacity services during 2002 to 2016, mainly due to the exponential growth in T.V. 
/video broadcasting industry rapid increase in Digital Satellite News Gathering 
(DSNG), substantial growth in Internet and government corporate networks, rapid 
increase in GSM backhaul connectivity via satellite. 

The exponential growth in T.V. video broadcasting distribution (through cable) has 
also led to phenomenal growth in the supporting industry (advertising, program 
production, acting, news reporting etc). 

The rapidly growing interest and demand for the bandwidth-hungry new services, 
SUCH as DTH T.V. /Video, Broadband Internet, HD T.V. and 3D T.V., present 
enormous business opportunities in Pakistan where in the moment no one is offering 
any of these services. 

In India, presently there are 7-companies providing DTH services to 30 million users, 
generating a yearly revenue of more than 376 billion Indian rupees, Implementation 
over the next three decades of the already approved Pakistan SUPARCO space 
Vision-2040 is envisaged to result in a huge increase in space related business in 
the country. 

Regarding the socio-economic development effect of space technology, the 
speakers said that through this technology more efficient and effective management 
of natural or man-made disasters (floods, earthquakes, wars, etc) can be done, 
besides reaching out to the masses living in remote or difficult to reach areas and 
providing them quality education. We can detect and locate aviators, mariners and 

                                            

2 Dr. Raheem Sanaullah Deputy Chief Manager Spoke on behalf of Mr. Shakeel Zahid 
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land-based users in distress and to pass on this information to the search and 
rescue agencies worldwide. Moreover, through this technology crop health 
determination, crop yield assessment and fertility analysis can be made besides food 
security through better policy formulation, accurate, reliable and effective land use 
planning, monitoring and control. 

In view of national security this technology can be used for communication satellite 
systems and networks offering quick, reliable and secure means of communication 
to the government and security forces scattered over large distances, on the ground, 
in the air and at the sea.  

(Courtesy Business 25th July 2017) 

-.-.-.-.- 

CPEC POWER PROJECT SPONSORS TO PAY $0.15 MILLION EACH IN 
SECURITY COST 

BY 
Salman Siddiqui 

Karachi: Keeping in view the international and external security threats to the 
multibillion-dollar China-Pakistan Economic Corridor (CPEC) projects, the 
government has issued a policy note instructing power project operators to pay 
protection cost so that they could be ensured sustainable security by special forces. 

Project sponsors, have been asked to pay $150,000 each in protection cost in the 
very first year, the cost will continue to increase 3% per annum for the remaining 
project life. 

The power sector regulator has issued the directive despite fierce opposition from 
the project operators with the argument that it is the duty of the government to 
ensure sustainable security of the projects. 

The National Electric Power Regulatory Authority (NEPRA), in a decision, 
announced on Thursday "independent power producers of China-Pakistan Economic 
Corridor projects shall pay $150,000 per annum subject to 3% indexation for each 
year after the first year from the commercial operation date, as required under the 
security protection clause of the Implementation Agreement (of the projects), directly 
to the relevant ministry/agency designated for the purpose during the construction 
period as well as during the operation period". NEPRA has issued the policy directive 
in compliance with a summary sent by the Economic Coordination Committee to the 
regulator late last year. 

Earlier, the project operators were required to pay the security cost only if they 
demanded additional protection from the government. The cost varied in line with the 
scale of the demand, but it would not exceed $150,000 per year and a 3% increase 
per year. 

The total security cost to be paid by power project sponsors in the first year comes in 
at around $2.85 million. 

Total Cost: 

NEPRA has notified a total of 19 power prqects that will be developed under the 
CPEC programme. These will have a cumulative capacity of 9,887 megawatts and 
coupled with a gigantic project for the transmission of 4,000 megawatts of electricity, 
the total cost stands at $15.56 billion. 
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Accordingly, the total security cost to be paid by the project sponsors in the first year 
comes in at around $2.85 million. 

Impact on Consumers 

A NEPRA official explained that small power projects had not been allowed to pass 
the security cost on to consumers. Of the 19 operators, 10 are small players. 

NEPRA on its decision said 10 out of 19 projects have zero financial impact, three 
projects have a financial impact of less than one paisa per unit and six projects have 
a financial impact of less than half paisa per unit. Further, this financial impact shall 
become lesser and lesser with the annual indexation of 3% to the amount of 
$150,000/annum to be contributed by the IPP. 

"ln future, if the overall security situation improves and government of Pakistan 
considers that special security arrangements are no longer needed and the special 
security force/division is released from this responsibility, no payment shall be made 
by the power purchaser on account of special security arrangement”. 

“CPPAG (Central Power Purchasing Agency-Guarantee) shall submit a report every 
five years regarding the status and implementation of the decision in the matter”, it 
said. 

Zonergry, one of the project operators under CPEC, said in its comments to NEPRA 
that if the government would impose security cost on the operators, then it would 
remove private security guards from its projects and the government would ensure 
sustainable security. 

(Courtesy Express Tribune 10 July 2017) 

-.-.-.-.- 

CDA FINDS HIGH LEVELS OF “WASTE CONTAMINATION” IN RAWAL DAM 
Tests reveal pollutant levels that are higher than global standards 

By 
Kashif Abbasi 

Islamabad: The Capital Development Authority's (CDA) laboratory has found high 
concentrations of waste contamination in water samples taken from Rawal Lake 
earlier this week which may offer a clue to the mystery behind the death of a large 
number of fish in the reservoir. 

Around 14,000 Silver Cod, known locally as Sunehri, turned up dead over the past 
week. 

Following the fish deaths, official machinery swung into action and samples from 
both the water and dead fish were sent for testing to various laboratories across the 
province. 

But the report from the CDA's Waste water Quality Laboratory, available with Dawn, 
reveals that Biochemical oxygen Demand (BOD) and Chemical oxygen Demand 
(COD) level in the water were substantially higher than normal. 

BOD refers to the amount of dissolved oxygen needed by biological organisms to 
break down organic material in the water, while COD refers to the amount of 
oxidisable pollutants in the water. The latter is a good indicator of pollution levels in a 
water body. 

According to the CDA lab report, COD levels in deep water were found to be over 
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200 mg/L. while the BOD for that corresponding depth was 70 mg/L. 

Similar tests conducted on surface water found a COD [Eve] of 163 mg/L, and a 
BOD level of 54 mg/L. 

To put this into context, internationally, a CPD level of 200 mg/L, applies to treated 
industrial efficient, while the BOD levels for treated sewage are around 20 mg/L. 

The report, which was finalized on Monday, stated "High concentration of COD 
indicates that there is organic waste discharges/contamination, which is not bio-
degradable. 

It suggested that such an aquatic environment was not tolerable for the fish, which 
was probably why they perished in such large numbers. 

When "the level of dissolved oxygen decrease (S) in (an) aquatic organism, fishes 
begin to die", the report said, adding that he optimum BOD level for fish was around 
2.5 mg/L. 

"Although the dam is under the administrative control of the Punjab government, we 
tested the water to help authorities establish the reasons for the death of thousands 
of fish", CDA spokesperson Mazhar Hussain told Dawn. 

He said the lab test revealed there was a high COD concentration, which indicated 
that there was organic waste contamination in the reservoir. 

ICT Fishers Director Lubna Said told Dawn that the local administration had 
disposed of around 14,000 dead fish. 

“I don’t doubt CDA’s lab report, ICT is also working to discover the reasons behind 
the fish deaths”, she said, adding that samples had been sent to the Punjab Forensic 
Science Laboratories in Lahore for this purpose. 

However, a recent report from the Pakistan Council of Research in Water Resources 
(PCRWR) had declared the water fit for human consumption, she said. 

Several residential and commercial structures in Banigala, Malpur and Bhara Kahu 
are said to be polluting the Rawal Dam’s catchment area. 

A survey conducted by CDA a couple of months ago revealed there were over 2,206 
residential and commercial buildings in the Bani Gala and Malpur area, where 
construction is prohibited. 

According to CDA documents, there are 1,225 residential houses and 165 
commercial buildings in Banigala hilltop and 301 residential and six commercial 
buildings in Malpur. 

The Supreme Court is currently hearing the matter of illegal constructions in the Bani 
Gala areas. 

“The current management has been making every effort to stop further unplanned 
construction in Islamabad. What happened in the past is a closed chapter, now all 
types of unauthorized construction is banned”, CDA Spokesperson Mazhar Hussain 
claimed. 

(Courtesy Dawn 19th July 2017) 

-.-.-.-.- 
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CHANGING UP TIES CHINA ADVISED TO RAMPING UP POWER SECTOR 
INVESTMENT 

Nawaz felicitates NEA Chairman on being chosen for Hilal-i-Pakistan award 

Islamabad: Prime Minister Muhammad Nawaz Sharif on Tuesday said, Chania’s 
National Energy Administration (NEA) could expand and diversify its investment in 
the power sector of Pakistan by joining the process of setting up transmission lines 
and coal fired power projects. 

In a meeting with NEA Chairman Nur Bekri, Premier Muhammad Nawaz Sharif said 
both the countries were working for the prosperity of the people of the region through 
joint economic and development efforts. 

Acknowledging the support of NEA, the prime minister said that completion of energy 
projects on fast track basis would help Pakistan in overcoming energy crisis. 

The Prime Minister said Pakistan was fully committed to the timely and effective 
implementation of alt projects under the China Pakistan Economic Corridor (CPEC). 

"Pakistan shares Chinese vision of regional and global economic integration through 
strengthening connectivity partners to the one Belt One Road initiative", he said. 

He felicitated the NEA chairman on being chosen for the conferment of Hilal-i-
Pakistan award by the President of Pakistan for his meritorious services in the 
energy sector of Pakistan. The award will be formally bestowed in the investiture 
ceremony to be held at Aiwan-i-Sadar. 

The Prime Minister said that completion of Sahiwal Coal based Power Plant in 
record time would greatly help the government of Pakistan in resolving the problem 
of power shortages in the country. 

The NEA chairman said that the administration was rigorously executing energy 
projects in Pakistan. 

Appreciating the development vision of the present government in Pakistan, he said 
NEA was committed to complete the ongoing energy projects in Pakistan within he 
stipulated time. 

Chinese Ambassador to Pakistan Sun Weidong was also present during the 
meeting. 

Tapping hydel resources 

Separately, Federal Minister for Water and Power Khawaja Muhammad Asif termed 
the feasibility studies being conducted by the Chinese side on Indus River cascade a 
major leap towards tapping indigenous hydel resources. 

Asif said it is big achievement which will not only cater the electricity requirements of 
the country but will also provide lifetime CPEC in the long run. 

The Federal Minister expressed these views during meeting with a high-powered 
Chinese delegation led by the NEA chairman at the Ministry of Water and Power. 

Underscoring the importance of tapping hydel potential of Pakistan, the Minister said 
that Chinese expertise in development of hydel projects can be best utilized by 
developing mega hydel projects on Indus River. 

Asif said that during last visit of Premier Nawaz the conversion of study into a formal 
MoU for chalking out ways and means to finance and build these projects was a 
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welcome step. 

Thanking the Pakistan side for according such a warm welcome to his delegation. 
Bekri termed the two countries best neighbours, best friends and best brother. 

The NEA Chairman termed the meeting on Diamer Bhasha Dam successful and 
expressed hope that the process would continue and both the countries would 
further share their relevant data to proceed further in the case, APP. 

(Courtesy Express News 5th July 2017) 

-.-.-.-.- 

CONSTRUCTION OF 4,320 MW DASU DAM TO BEGIN SHORTLY 
By 

Out Staff Reporter 

Lahore In a significant development regarding hydel resources in the country, 
construction work on the 4,320-megawatt Dasu Hydro-Power Project will commence 
within a week. As civil works contractor has been mobilized for the purpose. 

During his visit to the project site on Wednesday Chairman of the Water and Power 
Development Authority (WAPDA) retired Lt Gen Syed Muzammil Hussain said: 
"Commencement of the Dasu Hydro-Power Project's construction is going to be a 
good omen for development of hydropower potential in the country, as the mega-
scheme is being constructed by leveraging WAPDA's financial strength. 

According to a press release issued by the authority, Mr. Hussain visited the site to 
review progress made regarding infrastructure development and resettlement 
activities leading to socio-economic uplift of the population. 

The WAPDA chairman said that of the $4.2 billion required for completion of the first 
phase of the project, the World Bank's International Development Association (IDA) 
was providing a credit of $824 million, while the rest of the amount was being 
arranged by the Authority from various commercial sources. 

Expressing satisfaction over the financial arrangement for construction of the project, 
he said that WAPDA ventured into the international financial market last week to 
secure $350 million at a very competitive rate as it staggered draw down to suit the 
project's financing requirements. 

The amount was raised with partial guarantee of the World Bank (IDA) and the rest 
with sovereign guarantee of the government. 

"The successful financing isa testament to the confidence reposed by the 
International Financial institutions in the credit worthiness of WAPDA. Apart from this 
(financing), WAPDA has already arranged local financing for the project worth Rs. 
144 billion from a consortium of local banks", said Mr. Hussain. 

The 4,320 MW Dasu Hydro-Power Project is being built by WAPDA on the Indus, 
upstream of Dasu town, in Kohistan district of Khyber Pakhtunkhwa. 

The project will be completed in two phases-each stage having a power generation 
capacity of 2,160 MW. 

(Courtesy Dawn News 6th July 2017) 

-.-.-.-.- 
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“EFFICIENT” RESOURCE AS ABBASI BECOMES PREMIER, GOVT. MAY 
PROMOTE RLNG POWER PLANTS 

These imported gas-based plants will replace inefficient thermal power stations. 
By 

Zafar Bhutta 

Islamabad: As Shahid Khaqan Abbasi becomes prime minister following his stint as 
petroleum minister, the government may decide to replace all inefficient thermal 
power stations with efficient re-gasified liquefied natural gas (RLNG) plants, to be set 
up as independent power Plants (IPPs), in an effort to provide low-cost sustainable 
electricity, sources say. 

The premier is pressing for stopping the consumption of furnace oil, diesel and coal 
in power production and banking only on the use of RLNG. 

A plan is being framed in the backdrop of consistently high oil import bill of the 
country as well as expensive electricity generation from oil. 

At present, 60% of electricity generated in Pakistan comes from thermal power 
plants, which are run on high-speed diesel, furnace oil or natural gas. The 
government believes that there is a dire need to optimize this resource based on 
efficiency. 

Current experiment with three LNG-based power plants-each having production 
capacity of 1,200 megawatts with 60% efficiency rate-has demonstrated that RLNG 
can provide the most cost-effective power generation source for Pakistan. 

According to sources, a proposal is being reviewed that says inefficient power plants 
running below 40% efficiency should be set aside and more efficient RLNG-based 
power projects pf varying capacity can be set-up under the IPP mechanism. They 
will provide sustainable low- cost electricity for the consumers. 

At present, eight oil-based power plants are generating 3,383 MW of electricity, but 
their efficiency rate is less than 40%. They include Muzaffagarh power station, 
Jamshoro power station, Hubco plant, AES Lalpir, AES Pak Cen, Saba Power and 
Kohinoor Electric. 

Apart from these, 14 gas-based power plants are generating 4,138 MW and are 
functioning at less than 34% efficiency. Of these, only one plant-Kot Addu Power 
Company (KAPCO)-is operating at 45% efficiency. 

Eleven oil-based power plants are produce electricity at an efficiency rate that 
ranges from 42% to 50%. 

During his stint as Petroleum Minister. Shahid Khaqan Abbasi had presented a plan 
to former Prime Minister Nawaz Sharif advocating a ban on the use of furnace oil, 
diesel and coal in power production. 

He argued that RLNG was the only cheaper source of power generation that would 
improve plant efficiency and save billions of dollars in oil imports. 

According to a fuel-efficiency comparison drawn by the petroleum ministry, the cost 
of consuming RLNG in the Bhikki power plant stood at 97% lower than the cost of 
furnace oil used in the Muzaffargarh thermal power station. 

Similarly, the cost of RLNG for the Bhikki plant was 83% less than the cost of high-
speed diesel consumed in Saif power plant. Shahid Khaqan Abbasi suggested that 
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Pakistan could save $6-8 billion in four years by running RLNG-fired power plants on 
the model of Bhikki plant compared to the current furnace oil-based electricity 
generation. 

At present, hydroelectric power has a 34% share in the power generation mix, 
furnace oil contributes 29%, locally produced natural gas 19%, RLNG 8% and 
renewables and nuclear energy 5% each. 

In 2018, when power production is expected to go up 33,124 megawatts, the share 
of hydroelectric power will be 30%, furnace oil 18%, RLNG 16%, local natural gas 
12%, imported coal 10%, renewable energy 8%, nuclear power 4% and local coal 
2%. 

(Courtesy Express Tribune 10th July 2017) 

-.-.-.-.- 

ELECTRIC CAR BOOM WON’T SPELL “END OF OIL”: IEA CHIEF 

Istanbul: The use of electric cars is set to grow in the coming years, but this will not 
spell the end of demand for oil, the head of International Energy Agency (IEA) said 
on Tuesday. 

IEA Executive Director Fatih Birol told Agence France Press in an interview that the 
growth of electric cars was starting from a very small base and oil would still be 
needed for ships, planes and trucks. 

Focus on the game-changing potential of electric cars has increased dramatically in 
the last weeks. 

France said it will end sales of petrol and diesel vehicles by 2040 and Volvo Cars 
plans to start phasing out production of conventional petrol only cars from 2019, with 
all new models to be electric or hybrid from that date. 

"Today, many people talk about electric cars-rightly so because electric car sales are 
increasing. Last year we have seen a record in the sale of electric cars", said Birol, 
whose inter- governmental organization seeks to ensure a reliable energy supply for 
its member states. 

But even on these record sales, the number of electric cars today has only reached 
two million, just 0.2 percent of the global car fleet. 

"It will grow but it will not bring us the end of the oil era", he said on the sidelines pf 
the World Petroleum Congress in Istanbul. 

"Oil demand will be driven by tricks, it is going to be driven by aviation, by jets, by 
ships and, very importantly, the petrochemical industry". "So it is very difficult to 
substitute oil in these sectors atleast in the short and medium term", he said. 

The oil industry has over the last years been buffeted by the low price of crude and 
also pressure for a reduction of emissions in line with the Paris Agreement on 
fighting climate change. 

Meanwhile, interest in renewable energy has surged, raising questions over whether 
demand for oil will run out even before resources are exhausted, - AFP 

(Courtesy Dawn News 13th July 2017) 

-.-.-.-.- 
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FINANCING SUSTAINABLE DEVELOPMENT GOALS (SDGS) 
By 

Ignacio Artaza3 

The international community adopted Sustainable Development Goals (SDGs) in 
2015 as a new global development agenda, encompassing the economic, social and 
environmental dimensions of sustainable development. For all Meeting the goals 
require international, national and local commitment, partnerships and innovative 
thinking. But it also requires money. To achieve the ambitious targets, estimates 
suggest that $ 5 to 7 trillion per year will be needed globally. Pakistan also requires 
phenomenal resources given its population and development status, and funds are 
needed from multiple sources, government, private sector, international development 
partners and local philanthropy must combine and coordinate to find the funds. 

Pakistan has already shown strong commitment to the SDGs, adopting them as 
Pakistan's National Development Goals. National and sub-national planning and 
financing frameworks are being aligned to the SDG agenda. New frameworks are 
being established to track related expenditures, while district-level frameworks are 
being piloted to highlight priorities, especially those related to health and education.  

Official Development Assistance was the cornerstone of earlier development 
agendas. Yet, while developed countries agreed to allocate 0.7 percent of their gross 
national incomes to developing countries, in reality their contributions reached 
merely 0.32 percent in 2016. Pakistan is amongst the top 10 ODA recipients globally, 
but ODA only accounts for 1.3 percent of its GNI. While ODA will remain critical to 
achieving the SDGs, relying on international aid will not help Pakistan achieve its 
ambitious objectives. Domestic resources need to be mobilized more to finance 
development. 

This poses a major challenge. Despite recent improvements, Pakistan's tax-to-GDP 
ratio is only 12.6 percent, amongst the lowest in South Asia. This narrow tax base, a 
large untaxed informal sector, a partially taxed agriculture sector, and preferential 
treatment continue to hamper revenue mobilization. By addressing these, Pakistan 
can take the lead in financing its own development. 

Pakistan has historically maintained high fiscal deficits. Public debt servicing stands 
at 40.4 percent of revenue, constraining its capacity to finance SDG achievement. 
Thus, the private sector must step-up to meet this national challenge. Through 
public-private partnerships, the private sector can become a true partner, 
complementing government efforts to provide essential infrastructure and public 
services, without increasing the government's fiscal burden. With responsible and 
sustainable business practices, the private sector can contribute to inclusive growth. 

Cooperation among countries of the global south can help finance development by 
exchanging low-cost solutions, with mutual benefits for both lender and recipient. 
Through CPEC, for example, China is investing billions of dollars to address 
Pakistan's infrastructural bottlenecks whilst promoting its own strategic and 
economic interests. 

                                            

3 Country Director, UNDP Pakistan 
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Innovative development financing can help achieve sustainable development. In 
Bangladesh, microcredit has accounted for a 10 percent (2.5 million people) 
reduction in rural poverty over the past two decades. Microfinance there covers 32 
million recipients, extending $7.2 billion annually. In contrast, Pakistan has only 3.6 
million microfinance borrowers. With a supportive policy environment and strong 
regulation, microfinance can be expanded to accelerate Pakistan's progress towards 
achieving many SDGs. 

While additional resources are required, there is also a need to improve planning, 
budgeting and resource allocation, to target long-ignored social sectors such as 
education and health, geographical areas and disadvantaged groups. Historically, 
Pakistan has allocated limited resources towards social sector development 
expenditures. Preliminary estimates from the federal and provincial budgets 2016-
2017 reflect improved allocations. 

Domestic resources must be mobilized. 

The Planning Commission’s Multidimensional Poverty Index reveals that whilst 
poverty has declined overall, there are wide disparities between districts. District-
level analysis through the MPI provides a tool to influence national and provincial 
finance commissions to increase allocations to lagging districts. In the past 20 years, 
outcome-based and participatory budgeting has been used globally to ensure that 
budgeted funds achieve their intended results. Such instruments can achieve the 
transformation in governance that is necessary to achieve the SDGs. 

The world community has realized the need for holistic efforts to finance and adopt 
the SDG agenda. The Addis Ababa Action Agenda (2015) provides a foundation for 
implementing this road map, collecting more than 100 concrete measures to support 
financing for development, including domestic resource mobilization, private 
investment and improved policy and regulatory framework for effective resource 
utilization. Now is a good time for Pakistan to develop a multipronged financing 
approach, harnessing the potential that exists in both public and non-public sector. 

(Courtesy Dawn 20th July 2017) 

-.-.-.-.- 

GERMANY’S LONG GOODBY TO COAL DESPITE MERKeL’S GREEN PUSH 

Frankfurt: Burning coal for power looks set to remain the backbone of Germany’s 
energy supply for decades yet, an apparent contrast to Chancellor Angela Merkel's 
ambitions for Europe's biggest economy to be a role model in tackling climate 
change. 

Angela Merkel is avoiding the sensitive subject of phasing out coal, which could hit 
tens of thousands of jobs, in the campaign for the September 2014 election, in which 
she hopes to win fourth term. 

Although well over 20 billion euros are spent each year to boost Germany's green 
energy sector, coal, still accounts for 40 percent of energy generation, down just 10 
points from 2000. 

To avoid disruption in the power and manufacturing sectors, coal imports and mines 
must keep running, say industry lobbies, despite the switch to fossil-free energy. 

"(Coal) makes a big contribution to German and European energy supply security 
and this will remain the case for a long time to come", the chairman of the coal 
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importers' lobby VDKI, Wolfgang Cieslik told reporters last week. 

He also stressed it was crucial for steel manufacturing in Germany, the seventh 
biggest producer in the world, that use a quarter of the country's coal imports. 

Critics point to the irony in Angela Merkel's tacit support for coal given that she 
criticized US President Donald Trump for ditching the Pairs climate accord after 
pledging to voters he would lift environmental rules and revive coal mining jobs. 

"Angela Merkel has no right to criticize the disastrous climate production policy of US 
President Donald Trump figures in this country speak for themselves", said former 
Green law marker Hans-Josef Fell, referring to overseas Development Institute (ODI) 
figures showing the extent of public money going to coal. 

Utilities such as RWE, Uniper and EnBW with coal generation on their books fire 
back by saying rgeir output is covered by them holding carbon emissions rights 
certificates, while much of their historic profitability gas been eroded due to 
competition from renewables. 

Apart from the environmentalist Greens, who want coal generation to end by 2030, 
none of the main political parties have set phase-out target dates. 

Huge vested interests are stifling debate, whether it is potential job losses that alarm 
powerful unions or the effect on industrial companies relying on a stable power 
supply. 

Industry figures show renewables accounted for 29 percent of power output in both 
2015 and 2016, up from 7 percent in 2000. But plants burning imported hard coal still 
make-up 17 percent and brown coal from domestic mines 23 percent of power 
output. Cheap coal lets them run a full tilt when necessary while the weather dictates 
if wind and solar produce anything at all. 

Cieslik said he expected hard coal alone to retain a share of 15 percent by 2030. 

VDKI warns that nuclear energy, accounting for 14 percent of power, will remove 
even more of the round-the-clock supply when it is phased out by 2022-Reuters. 

(Courtesy Dawn 11th July 2017) 

-.-.-.-.- 

IMF TO LAUNCH NEW FORM OF AID – WITH NO MONEY 

Washington: The International Monetary Fund (IMF) announced on Wednesday it 
will launch a new tool to support governments in financial trouble – but one that 
involves no money – formalizing a step it took last week for Greece 

Instead of providing cheap loans to member countries, the new IMF tool will serve as 
a good housekeeping seal of approval for a government’s reform program. 

With that approval in hand governments would be more likely to be able to access 
other forms of financing from banks and bond markets, the IMF said in a statement. 

"The new instrument is designed to help countries unlock financing from official and 
private donors and creditors", the IMF said. 

"It enables them to single commitment to reforms and catalyze financing from other 
sources The IMF last week revived a rarely-used mechanism under which it 
approved a one-year loan to Greece but withheld the disbursement of funds until the 
country receives significant debt relief from its euro zone partners. 
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That had a similar effect as the new tool allowing Greece to return to markets this 
week to issue three billion Euros ($3.5 billion) worth of five year bonds, and removing 
a major roadblock in the negotiations with the Euro area. 

The IMF board this month approved the new non-financing Policy Coordination 
Instrument (PCI), which unlike traditional fund programs will not have any eligibility 
criteria, as long as the country is not delinquent in payments to the IMF. 

Rather than providing loans in exchange for strict adherence to an agreed program 
of economic and financial reforms-with performance targets reviewed quarterly-the 
IMF will focus only on to government's policy package. 

But the IMF stressed that "policies supported under the instrument would be required 
to meet the same standard as those required under a standard IMF loan". Fund staff 
would provide periodic reviews under the PCI, every six months or so, but the 
schedule would be flexible as would be duration of the program. 

The IMF has always provided policy advice to member countries on a variety of 
topics including design of reforms for tax, pension or labour policies. 

It also offers a program called a Flexible Credit Line which is similar to the PCI in that 
it provides an IMF stamp of approval on a country's economic policies, but also 
makes available a line of credit that would only be tapped if the country faces dire 
circumstances beyond its control, like a severe drop in commodity prices or a global 
financial crisis. 

Some economists have expressed concern, however, about the potential stigma 
associated with a country that goes to the IMF for financial assistance. – AFP 

(Courtesy Dawn 27th July 2017) 

-.-.-.-.- 

“OIL KEY TO WORLD ENERGY FOR ENERGY FOR DECADES TO COME” 

Istanbul: Oil and gas will remain central to the world’s supply of energy for decades 
to come, the Chief Executive of giant producer Saudi Aramco said on Monday", 
urging market players to ensure energy security by bolstering faltering investment.  

Oil major bosses and energy ministers are meeting at the World Petroleum 
Congress in Istanbul, with the outlook clouded by the low price of crude oil, currently 
trading at around 45 dollars a barrel compared with a peak of over 145 dollars in 
2008. 

This has driven down investment to record lows, while oil majors are also grappling 
with the new importance of unconventional sources like shale and renewables. 

The decision announced last week by Volvo to phase out production of petrol only 
cars from 2019 in favour of electric cars has also sent ripples of concern around the 
industry.  

The Chief of Saudi Arabian energy giant, Amin Naseer, said that there is 
“widespread agreement” that even as the world moves to greater use of renewables 
over fossil fuels, “petroleum will continue to be the heart of the energy mix”. He said 
that while “expectations for alternatives are through the roof”, history shows that 
energy transitions to different sources tend to be “long and complex processes”. 

The renewables still have major challenges, they do not compete with oil. 

It takes a long time for new fuels to seize market share", he said, noting that electric 
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cars would also still need time to take off. 

With the global economy forecast to grow sharply as populations increase, he said it 
is a “mistaken assumption that alternatives will be rapidly deployed”. 

“Rising demand for alt sources of energy with oil and gas at the heart of the mix-will 
be the reality for decades to come”, he said. 

But he warned that the tens of billions of dollars lost in deferred and cancelled 
investment since the current spate of too low oil prices began risked harming 
consumers in the long-run. 

“Financial investors are shying away from making much needed investment”, Naseer 
said, warning that without higher investment levels" energy transition and energy 
security may be fatally be compromised”. “New discoveries are also on a major 
downward trend", Naseer added, urging industry players to create a “compelling 
narrative” for increased investment. 

The downturn has blown a major hole in the budgets of key Opec and non-Opec 
producers, reliant on robust oil prices for healthy finances. 

Naseer confirmed that to counter the sliding investment trend, Saudi Aramco plans 
to invest some $300 billion in the coming years and was also looking at diversifying 
its own business. 

“The continuing market volatility is a powerful reminder that we must transform our 
own business model", he said. 

Naseer said that by 2030 Saudi Arabia should be "nothing less than a powerhouse", 
for solar power and Aramco would play a full part in this. 

He hailed the fact there have already been “huge advances” in the field of 
renewables, with costs predicted to fall further for wind and solar energy. – AFP 

(Courtesy Dawn News 16th July 2017) 

-.-.-.-.- 

PAKISTAN’S LARGEST REFINERY TO RESUME PRODUCTION THIS WEEK 
Byco had remained closed for two years after a fire incident. 

By 
Salman Siddiqui 

Karachi: Pakistan's largest oil refinery, which had caught fire two years ago shortly 
after week. of inauguration and had been staying closed since then, is set to resume 
production later this week. 

Byco Petroleum Limited, in a notification to the Pakistan Stock Exchange (PSX), said 
on Monday "the company will resume production at its 120,000-barrel-per-day 
refinery". The refinery would start and supply products to the market by August 5, it 
said. 

Byco is a listed company at the PSX. The announcement during an intra-day bull-run 
helped its share price rise around 3% to Rs. 20.73 with trading in 8.26 million shares. 

The refinery, located at Hub, Balochistan, had caught fire just three months after its 
inauguration in 2015. Crude oil heater was said to be the cause of the fire. 

Byco Secretary Majid Muqtadar said in the notification “new crude charge heater 
furnace is much better in efficiency and equipped with modern safety and security 
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controls". 

“Pre-commissioning and commissioning activities of the plant are in progress and 
utilities and offsite facilities have already been commissioned", he said. 

The refinery has been reconstructed at an estimated cost of around Rs.2 billion, it 
was learnt. It will produce diesel, furnace oil, motor gasoline, jet fuel JP-1, kerosene 
oil and light diesel oil. 

The addition would take oil production by the company to 155,000 barrels per day. 

"The new refinery is an expansion of the existing facility of 35,000 barrels per day", 
Byco Petroleum Vice President Commercial Asad Azhar Siddiqui told The Express 
Tribune. 

"Byco would be meeting 40% of the total petroleum product demand that stands at 
26 million tons per annum in Pakistan", he said. 

Asad Azhar Siddiqui said the company had been supplying petroleum products ro 
almost all the oil marketing companies, including state-owed Pakistan State oil and 
private run Shell Pakistan and Hascol. 

The integrated company also operates an oil marketing company (OMC) with over 
260 retail outlets across the country. At present, the OMC stands at the sixth or 
seventh position in the country. 

"With the help of the largest refinery's production, we may also become the fifth 
largest oil marketing company in the next 5-6 months", he said. 

The firm imports crude oil through the Single Point Mooring (SPM) facility, a floating 
jetty connected with storage tanks with a 15 km-long pipeline, which allows ships to 
take and offload oil without coming to the shore. 

The facility may help the company to win the market smoothly as ports are getting 
congested with increased demand, especially for oil due to low prices and smart 
recovery of the national economy. 

Pakistan meets 75% of its oil needs through imports of crude and refined products. 
(Courtesy Tribune 1st August 2017) 

-.-.-.-.- 

PAKISTAN SET FOR 2ND HIGHEST GROWTH IN ASIA 

Revised predictions say GDP growth will be 5.97% over next 10 years 

Islamabad: Pakistan's predicted annual growth rate over the next ten years will be 
nearly six percent, according to revised growth projections presented by researchers 
at the centre for International Development (CID) at the Harvard University. 

This represents a one-point gross domestic product (GDP) increase over CID's 
earlier projections which predicted the growth rate to be five percent per year till 
2025. If the projections turn out to be correct Pakistan's GDP growth rate of 5.97% 
will exceed China's, which is set to grow by 4.41%. 

Pakistan's neighbour India, on the other hand, is predicted to have the fastest growth 
rate of 7.72% annually. 

Led by Harvard Kennedy School, the research is titled "The Atlas of Economic 
Complexity" CID's growth projection's incorporate each country's economic 
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complexities, capturing the diversity and sophistication of their productive capabilities 
visible in their exports and the ease with which they can diversify by expanding those 
capabilities. 

According to the Harvard study the unique economic complexities not only describe 
reasons behind some countries being rich or poor today, but can also predict future 
growth-about five times more accurately than the World Economic Forum's Global 
Competitiveness Index. 

The CID believes that the economic pole of global growth has moved over the past 
few years from China to nrighbouring India and is likely to stay there over the coming 
decade. 

Except for India, Pakistan will beat all Asian economies in terms of growth including 
the Muslim majority or in South Asian economies on Indonesia (5.82%), Turkey 
(5.64%), Malaysia (4.80%), Sri Lanka (3.77%), Saudi Arabia (3.17%), Bangladesh 
(2.82%), and UAE (2.41%), and Shanghai Cooperation organization (SCO) 
economies of Tajikistan (3.61%), Uzbekistan (3.32%), Kazakhstan (2.69%), 
Kirgizstan (5.77%) and Russia (2.60%). 

The main reason underlying income differences between countries is technological 
advancement. Countries produce limited amounts of goods that many countries can 
make. 

The Study notes that economies based on commodity output race slower growth 
rates as commodity prices continue to remain under pressure. According to the 
report, with special economic zones (SEZs) being built under the China Pakistan 
Economic Corridor (CPEC) project, Pakistan has an opportunity to move away from 
commodity output by producing value added goods in joint ventures its exports.  

A multi-pronged strategy needs to be created to realize the growth potential, the 
report noted. With high expected FDI inflows Pakistan needs to diversify its product 
portfolio and local firms need to introduce some percentage of exports to their 
strategic plans. 

Similarly, Pakistan's agriculture sector needs to address its lack of sophistication and 
crop and distribution losses. The cumulative effect of even modest steps will help 
increase the GDP growth rate. ANP  

(Courtesy Express Tribune 5th July 2017) 

-.-.-.-.- 

PAKISTAN TO BECOME MAJOR LNG IMPORTER BY 2022 

Islamabad: Pakistan says it could become one of the world's top-five buyers of 
liquefied natural gas (LNG) with Petroleum Minister Shahid Abbasi predicting imports 
could jump more than five fold as private firms build new LNG terminal. 

Outlining Pakistan's ambitious plans which, if fully implemented could shake up the 
global LNG market – Mr. Abbasi said that imports could top 20 million tonnes by 
2022, up from just 4.5 million tonnes currently. Cheaper than fuel oil and cleaner 
burning than coal, LNG suits emerging economies seeking to bridge electricity 
shortfalls and support growth on light budgets. 

"Within five years, I don't see any reason why we should not be byond 10 million 
tonnes in annual LNG imports. We will be one of the top five markets in the world", 
Mr. Abbasi said. 
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That kind of jump would represent one of the fastest growth stories in the energy 
industry comparable to what China has done in many commodities but there are 
doubts whether Pakistan can achieve its ambitions given the complexity and cost of 
expansion projects. 

"It's always possible, but seems very difficult as they will need much more 
(regasification) capacity and down stream pipelines capacity", said Trevor Sikorski at 
Energy Aspects, a London based industry market researcher. "There are 
infrastructural issues and financial issues". 

"Still, it is one of the key LNG growth markets, and its demand will help tighten up the 
market that has threatened to lurch into over supply". 

Mr. Abbasi said no one took Pakistan seriously after a decade of botched attempts to 
bring LNG to the country, but this has changed with the construction of new LNG 
terminals and gas plants. He said foreign suppliers are now arriving in Pakistan 
where energy shortages have prompted Prime Minister Nawaz Sharif to promise he'll 
end the country's frequent blackouts. 

"Before, we used to go out to talk to LNG suppliers. Now they're coming to us", said 
Mr. Abbasi. 

"(LNG) is really what has saved the whole energy system. It has been a huge 
success in Pakistan and it will continue", he said after Prime Minister Nawaz Sharif 
on Friday inaugurated a new Chinese built LNG power plant that uses General 
Electric turbines. 

Pakistan built its first LNG terminal in 2015 and, after some delays, a second 
terminal is due to come online in October, doubling annual import capacity to about 9 
million tonnes. 

A consortium of Exxon Mobile, Total, Mitsubishi, Qatar Petroleum and Norway's 
Hoegh is expected to decide by September whether to build a third LNG terminal for 
about $700 million, Mr. Abbasi said. 

Pakistan has dropped plans to finance up to two more terminals, as private 
companies have said they would finance these themselves and use Pakistan's 
existing gas network to sell directly to consumers. 

"That's been the real success and that's where the growth will come from", Mr. 
Abbasi said, adding that about 10 million tonnes are linked to gas connections in 
Pakistan, a nation of around 200 million, 

"In the last four years, we would have added two million additional connections. We 
are really ramping that up". If Pakistan achieves its ambitious development goals, it 
could significantly erode market oversupply, which has helped pull down Asian LNG 
spot prices by more than 70 percent since 2014 to around $5 per million British 
thermal units (minbtu). 

Mr. Abbasi said Pakistanis in talks with Russia, Indonesia, Malaysia and Oman 
about government-to-government deals for up to three monthly LNG cargoes for its 
second terminal, which can import 600 million cubic feet of gas per day, equal to six 
cargoes a month. “We have a basic idea of what the market is. So if we are able to 
better those prices through negotiated procurement, we will go with that, otherwise, 
we might float some more tenders”, Mr. Abbasi said. 

Tenders for two of the terminal’s six cargoes have already been won by 
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tradinghouse Gunvor and Italy’s Eni, which have signed 5 year and 15 year deals. 
The contracts are with about $5 billion over their lifetime. Qatar supplies most of the 
gas for Pakistan’s first LNG terminal – Reuters. 

(Courtesy Dawn News 11th July 2017) 

-.-.-.-.- 

PLANET MARKS NEW HIGHS FOR HEAT, POLLUTANTS AND SEA LEVEL 

Washington The Earth set a series of dire records in 2016, including hottest year in 
modern times, highest sea level and most heat trapping gasses ever emitted, a 
global climate report said on Thursday.  

A range of key climate and weather indications show the planet is growing 
increasingly warm, a trend that shows no signs of slowing down. said the annual 
State of the Climate Report. "Last year's record heat resulted from the combined 
influence of long term global warming and a strong EI Nino early in the year', said the 
report.  

"The major indicators of climate change continued to reflect trends consistent with a 
warming planet", it added, nothing that several markers-such as land and ocean 
temperatures, sea level and greenhouse gas concentrations in the atmosphere-
broke records set just one year earlier.  

The ominous news comes two months after President Donald Trump announced 
United States would withdraw from the 2015 Paris accord on global warming, a 
decision that sparked widespread international criticism.  

In the past billionaire Donald Trump has called climate change "a hoax" invented by 
the Chinese dismissing scientific evidence of human contributions to rising 
temperatures. But as humanity continues to rely on fossil fuels for energy 
unprecedented levels of greenhouse gases are polluting the atmosphere, acting like 
a blanket to capture heat around the Earth, the report emphasized.  

All the major greenhouse gases that drive warming, including carbon dioxide (C02), 
methane and nitrous oxide, rose to new heights, it said.  

Atmospheric C02 concentration reached 402.9 parts per million (ppm), surpassing 
400 ppm for the first time in the modern record and in ice core records dating back 
as far as 800,000 years.  

"Climate change is one if the most pressing issues facing humanity and life on 
Earth", said the peer reviewed publication, put together by nearly 500 scientists 
around the globe and released each year by the National oceanic and Atmospheric 
Administration and the American Meteorological Society. The entire 280 page report 
is available online.  

The report confirmed prior announcements that 2016 was the hottest year since 
contemporary records began, marking the third year in a row that global records 
were broken planet-wide. Both land and sea surface temperatures set new highs.  

Melting glaciers and polar ice caps swelled the world's oceans, and global average 
sea level rose to a new record high in 2016-about 3.25 inches (82 millimetres) higher 
than the 1993 average.  

Global sea level has risen for six straight years, with the highest rates of increase 
seen in the western Pacific and Indian oceans.  
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In the sensitive polar regions, sea ice in both the Arctic and Antarctic hit record lows. 
Land temperatures warmed too-average Arctic land surface temperature was 3.6 
Fahrenheit (2.0 Celsius) above the 1981-2010 average. This represents a 6.3 
Fahrenheit (3.5 Celsius) increase since records began in 1900. 

Some extreme weather events increased, such as unusually high tropical cyclone 
activity. A total of named tropical cyclones were observed worldwide in 2016, well 
above the 1981-2010 average of 82 storms. Record high annual temperatures swept 
Mexico and India. 

Over the northern and eastern Indian peninsula, a week long heat wave at the end of 
April saw temperatures exceed 111 Fahrenheit (44 Celsius), contributed to a water 
crisis for 330 million people and to 300 fatalities, the report said. 

Meanwhile, drought was unusually widespread. At least 12 percent of land surfaces 
experienced severe drought conditions or worse each month of the year. 

“Drought in 2016 was among the most extensive in the post 1950 record”, said the 
report. 

Northeastern Brazil market its fifth consecutive year of drought, the longest dry spell 
on record in this region. 

Meanwhile, the weather phenomenon known as EL Nino, which warms waters 
around the equator in parts of the Pacific, was strong in the first half of 2016, leading 
to increasingly wet conditions in some places. 

Argentina, Paraguay, and Uruguay saw repeated heavy flooding, while parts of 
eartern Europe and central Asia were also wetter than usual. 

The US state of California had its first wetter than average year since 2012, breaking 
a drought that lasted several years. – AFP 

(Courtesy Dawn 11 July 2017) 

-.-.-.-.- 

RANN OF KUTCH FAULT LINE POSES EARTHQUAKE RISK TO KARACHI 
By 

Faiza Ilyas 

Karachi: While a serious tsunami threat from the Makran subduction zone looms 
over the have a devastating impact on Karachi, Badin and the Indian state of 
Gujarat.  

Pakistan coast, one must not underestimate the threat from the Rann of Kutch fault 
which might This information was shared by Zahid Rafi, the Director, earthquake 
monitoring at the Pakistan Meteorological Department (PMD) in Islamabad, at a 
seminar-Current status of hazard Preparedness and risk mitigation for potential 
tsunami along the coast of Pakistan.  

The event was organized at the NED University of Engineering and Technology in 
collaboration with the National Institute of oceanography (NIO). Starting off with a 
welcome address, NED University Vice Chancellor Professor Sarosh H. Lodi said 
that it was important to discuss the tsunami threat and take protective measures 
given the fast-paced infrastructural developments taking place in Gwadar.  

He pointed out that Makran subduction zone, which extended east from the Strait of 
Hormuz in Iran to near Karachi with the length of about 900 kilometres, was the 
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source of the second deadliest tsunami in the Indian ocean in 1945, which claimed 
lives of hundreds of people only seven decades ago.  

More than 90 percent of damage to life, property and livelihood happened in the area 
along Pakistan's coast, he said.  

"Imagine the situation if, God forbid, the Karachi port is closed down for a week in 
case of a disaster like tsunami. At least we should know the kind of risks involved, 
status of our capacity and how could we collaborate to build-up our knowledge and 
understand the issue better", he said.  

Giving a presentation on a recent PMD study on tsunami risk assessment carried out 
with the assistance of Cambridge University, Mr. Zahid Rafi said that the Makran 
subduction zone was the least documented zone in the world. In this region, the 
oceanic crust of the Arabian Plate was being subducted beneath the continental 
crust of the Eurasian Plate.  

According to Mr. Zahid Rafi, the area of the subduction zone in the least documented 
zone in Pakistan was more prone to earthquakes (as it had seen a number of such) 
as compared to the subduction zone falling under the jurisdiction of Iran.  

"In his memoir Portuguese explorer Vasco da Gama also talks about huge tidal 
waves causing devastation. While there is evidence if tsunamis affecting Pakistan 
and oman, there is hardly such evidence on the western side (Iran).  

"We can expect a big mega-thrust tsunami from the zone locked in Pakistan's 
territory. But, we can't predict its occurrence", he observed.  

He also briefed the audience about the techniques and technologies used to 
measure the depth of the Makran subduction zone, which he said would be around 
50 kilometer.  

To a question, he said that there were less chances of Karachi being affected by 
tsunami, though its areas like Hawkesbay and Machhar Colony were vulnerable to 
the risk. 

“What worries me more is the Rann of Kutch fault that had seen two major 
earthquakes in 1819 and 1845. The fact that a lot of time, around 200 years, has 
passed (since) these events, make their chances of recurrence stronger”, he 
explained. 

Seismic data analyst Uzair Azam and physical oceanographer Ibrahim Zia, both 
representing the NIO, spoke about the role of oceanography in estimating net wave 
height and extent of inundation in case of tsunami. 

According to them, seafloor topography and underwater topography in both affect 
the tsunami’s intensity and dynamics. 

“Pakistan’s coast faces high wave action. Coastal areas are experiencing high 
erosion and many low-lying areas get inundated especially in the monsoon season 
or in case of an unusual event like last year’s super moon during which sea water 
intruded up to 20 kilometers inside Khubar Creek”, said Mr. Ibrahim Zia. 

(Courtesy Dawn 25th July 2017) 

-.-.-.-.- 
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RUSSIA’S GAZPROM AND OGDC OF PAKISTAN SIGN JOINT VENTURE DEAL 
Agreement meant to facilitate energy sector development 

By 
Zafar Bhatti 

Islamabad: In a major development, Russia and Pakistan's energy giants entered 
into a joint venture deal that is expected to attract $3.4 billion in the South Asian 
country. 

Russia's Gazprom International and Pakistan's oil and Gas Development Company 
Limited (OGDCL) signed the Memorandum of Understanding in Moscow aimed at 
mutual cooperation, joint ventures and use of state of the art technology that would 
aid exploration and development. 

Russia has already expressed its interest to invest $8 billion in Pakistan and a major 
part of it will go in the country's ailing energy sector.  

A senior official of the petroleum ministry said that the Chief Executive officer (CEO) 
of Gasprom International will arrive in Pakistan on Friday along with his team to 
discuss possibilities of investment in different projects.  

Pakistan is already in talks with Russia to invest $2 billion to build the North-South 
pipeline that would transport LNG from Karachi to Lahore.  

Russia had also offered to export gas to Pakistan to meet its domestic needs 
Moscow is a major supplier of gas to Europe and Turkey and was working to tap 
Pakistan's market as well before its tussle with Europe and the United States on 
Ukraine issue.  

The deal with OGDCL  

According to the statement the agreement was signed in Saint Petersburg on July 
3,2017. Both companies were represented by their CEOs.  

Earlier, Russian delegations had visited Pakistan to negotiate and finalize the 
possible cooperation framework, Gazprom International will explore investment 
opportunities in Pakistan in coordination with ODGCL.  

The Russian company has agreed to introduce latest and state of the art technology 
for production enhancement in OGDCL operated fields in Pakistan.  

The duo will cooperate in the commercialization of standard or marginal fields which 
is likely to significantly add to OGDCL's production and revenues. Parties have also 
decided to cooperate in oil and gas infrastructure development and import of 
hydrocarbons to Pakistan from joint fields.  

In order to ensure effective implementation of the Mou, parties have agreed to form a 
Joint Working Group, which will hold its first meeting in mid-August 2017.  

Gazprom International currently operates in nearly 20 countries in four continents 
and participates in almost 40 projects of different scales. The key projects are 
implemented in Algeria, Vietnam, Bolivia, Uzbekistan, Tajikistan, Kyrgyzstan, 
Bangladesh and on the North Sea shelf (British, Danish and Dutch sectors). 

(Courtesy Express Tribune 7th July 2017) 

-.-.-.-.- 
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SPECIAL ECONOMIC ZONES (SEZS) TO TURN PAKISTAN INTO ENGINE OF 
GROWTH 

Iqbal wants comprehensive strategy to lure investments 

Islamabad: Federal Minister of Planning, Development and Reform Ahsan Iqbal 
assured that China Pakistan Economic Corridor (CPEC) will not harm domestic 
industries and interests of the local business community.  

Addressing a meeting, held to review the development status of Special Economic 
Zones (SEZ) under CPEC, Iqbal instructed federal and provincial authorities to keep 
the business community in the loop about latest developments and policies, He also 
assured of their inclusion in the consultative process for policy formulation to protect 
indigenous industries.  

The meeting was attended by the Board of Investment (Bol) Chairman Dr, Miftah 
Ismail alongwith other Bol members and senior officials of the provincial 
governments. Chinese investment will augment our industrial capacity through state-
of-the-art technology and expertise transfers, which will increase our productivity, he 
remarked while putting emphasis on formation of joint ventures between local and 
Chinese manufacturers through increased business collaboration.  

The Minister updated participants on the status of several energy and infrastructure-
related projects, promising increased trade and industrialization in Pakistan once 
they are completed.  

Highlighting the importance of SEZs, Iqbal said that the next stage of CPEC encore 
passes massive production in these zones leading to higher output and exports. 
"Development of SEZs will play an important role in the future of CPEC by converting 
Pakistan into an engine of growth", he stated while in instructing officials to prepare 
comprehensive strategy papers to attract investments.  

He also stressed on the importance of taking advantage of the "window of 
opportunity" created by unprecedented foreign (Chinese) investments in the country.  

"A paradigm shift is taking place as the world passes through a fourth industrial 
revolution where automation and robotics are replacing relatively expensive manual 
labour".  

Pakistan needs to take advantage of its cheaper labour to overcome the technology 
gap while maintaining production levels, added the minister.  

"Provincial governments also need to take concrete steps in order to make SEZs a 
success", he said, adding that the country needs a robust industrial base to ensure 
sustainable economic development and creation of employment opportunities in view 
of the ballooning labour force.  

Representatives from provincial governments and federal territories including K P K 
(FATA) and Gilgit Baltistan gave detailed briefings on the status of SEZs in their 
areas during the meeting. 

(Courtesy Express Tribune 7th July 2017) 
-.-.-.-.- 

TENS OF THOUSANDS OF CANADIAN FLEE FOREST FIRES 
Montreal: Almost 40,000 Canadians have fled their homes under threat of huge wild 
fires, with British Columbia facing its largest emergency evacuation ever, officials 
said on Monday.  
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Canada scrambled thousands of firefighters and hundreds of aircraft from across the 
country to tackle raging infernos in the western province, and had even drafted extra 
firefighters from Australia, Public Safety Minister Ralph Goo dale said.  

He said 39,000 people had been forced from their homes so far, noting that the 
emergency measures constituted "the largest evacuation in the history of British 
Columbia", the worst hit region in the country.  

"I would note that we're expecting at least 50 forest fire fighters to be coming in from 
Australia over the course of the next couple of days. And if there are additional 
resources needed from other parts of the world, we will access those as well", he 
said.  

Southern and central British Columbia have been hit by scorching weather that has 
left the forested province on high alert for the past 10 days.  

Authorities had hoped to have the fires under control late last week, but they 
returned with a vengeance over the weekend, fanned by strong winds and increasing 
in number as lightning strikes sparked new blazes.  

Wild fires were also devastating forests in California where a lightning storm on 
Sunday near Yosemite National Park started a blaze dubbed the "Detwiller Fire" 
which razed 7,100 acres, according to Cal Fire.  

Around 50 alerts were issued in towns and villages in British Columbia, forcing 
residents to flee their homes with no guarantee they can return any time soon.  

On Saturday, the 11,000 residents of Williams Lake were forced to abandon their 
homes and spend hours stuck in traffic Jamms on the only evacuation route still 
open from their town, surrounded by flames in the middle of the night.  

A dozen towns set-up emergency centres to accommodate those fleeing the fires, 
providing camp beds and food. But towns such as Kamloops and Prince George 
were starting to be overwhelmed by the sheer number of people arriving every day.  

Around 3,000 firefighters from all over Canada, together with 200 helicopters and 
fire-fighting planes, were battling more than 150 blazes in British Columbia, several 
of which were raging out of control, A fire-fighting helicopter crashed in the region on 
Saturday, and its pilot-who was alone on board-was being treated in a hospital.  

Since April 1,657 fires have destroyed some 730 square miles of forest in the 
province.  

Some of the worst fires, such as the blaze near the town of Asheroft, cover tens of 
thousands of Fires are also threatening areas further rest in the Rocky Mountains, 
home to some of the country's most important national parks like the nature reserve 
in Banff.  

A part of that park-which receives almost four million tourists each year-was closed 
on Monday as a new fire menaced the surrounding area. The Parks Canada 
authority also closed parts of the neighbouring Kootenay National Park.  

The fires come at the height of tourist season and just as Canada is expecting a 
flood of visitors to celebrate its 150ih anniversary, when it will grant free access to its 
national parks. – AFP 

(Courtesy Dawn 19th July 2017) 

-.-.-.-.- 
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THE HIGH COST OF UNRELIABLE POWER 
By 

Benjamin Zycher 

The climate obsessions of the Obama administration yielded a substantial myopia 
with respect to the other central goals of energy policy, the cost and reliability of the 
electric power system in particular. One obvious result of that single-minded focus 
was a concerted effort to ignore several unavoidable trade-offs, as the PUSH 
proceeded for expansion of wind and solar (“renewable”) electricity generation, 
rationalized as "cleaner'' than such conventional generation as coal and natural gas.  

More about that purported cleanliness below. For now, we should recognize the 
importance of a new draft study from the Department of Energy, which examines the 
effect of increasing reliance upon wind and solar power on the reliability of the 
nation's power system. Shunted aside by the Obama administration, this topic is 
crucial because of the intermittent nature of wind and sunlight-unlike the energy from 
coal, natural gas or nuclear fuel. These are available upon demand and thus can be 
scheduled (“dispatched”), while wind and solar power are available only when they 
are available, and thus require substantial backup generation capacity in order to 
avoid power outages.  

Such backup power is very expensive-my own estimate of those backup costs is 
$368 per megawatt hour-and there is an unavoidable trade-off between those extra 
costs and the massive costs of potential blackouts. The Energy Department's two 
central preliminary findings can be summarized as follows: 

• Many retirements of large, reliable base load plants over the past 15 years 
have been driven by competition from inexpensive natural gas, from a slowing 
of demand growth for electric power, and from the anticipated costs of 
increasingly stringent environmental regulations.  

• But since 2007 the growth of wind and solar power, driven heavily by large 
federal, state and local subsidies and by guaranteed market shares 
(“renewable portfolio standards”), has exacerbated the problem of large base 
load plant retirements. 

In short: The subsides and guaranteed market shares for renewables have distorted 
the market. Large, efficient base load plants fired by clean coal and nuclear 
technologies are difficult or impossible to ramp up and down as wind or sunlight 
conditions decline or rise. As a result, the "capacity factors" the proportion of the time 
that they are producing power-of the base load plants fall, the effect of which is to 
increase average production costs.  

The outcome described in the Energy Department study is straight-forward: The 
plants cannot operate efficiently, their owners cannot cover their costs, and their 
early retirements are reducing the reliability of the electric power system, an effect 
that is both costly and unavailable and dangerous in terms of the potential for 
blackouts.  

Notwithstanding ubiquitous assertions to the contrary, wind and solar power are 
expensive and unreliable. They are expensive because the energy content of wind 
and sunlight is un-concentrated, that is why they are dependent upon massive 
subsidies and guaranteed market shares, when those are threatened with policy 
reforms, investment in those sectors collapses to zero. Moreover, the production 
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subsides for renewables-the production tax credit for wind power in particular-allow 
the wind power producers to underprice their electricity without incurring financial 
losses. Coal and nuclear base load plants, which cannot ramp up and down easily or 
at all, must match those artificially low prices, which under some conditions actually 
are negative. The longer-term effect of this large distortion is less investment un-
reliable base load capacity, and thus a power system that it is less reliable. 

Moreover, there is nothing “Clean” about renewables. There is the heavy metal 
pollution created by the production process for wind turbines. There are the noise 
and flicker effects. There is the large problem of solar panel waste. There is the 
wildlife destruction caused by the production of renewable power. There is the land 
use both massive and unsightly, made necessary by the un-concentrated nature of 
renewable energy. 

And above all: there is the increase – yes, increase – in the emissions of 
conventional effluents caused by the up-and-down cycling of the conventional 
backup generation units needed to avoid blackouts caused by the unreliability of 
wind and solar energy. 

The Energy Department reliability study is because it exposes the central problem 
with wind and solar subsides swept for so long under the rug. Such policy support is 
forcing the shutdown of large number of reliable base load power plants producing 
inexpensive conventional electricity, in favour of unreliable wind farms and solar 
power facilities, a growing distortion mandated in pursuit of a climate agenda even 
though the net effect on global temperatures of the assumed reduction on 
greenhouse gas emissions would be effectively unmeasurable by the year 2100. 
Can this possibly make sense? 

(Courtesy The Washington Times 14th July 2017) 

-.-.-.-.- 

EARLY WARNING WATER CRISIS MAY SOON HIT MAJOR PAKISTAN CITIES 
Experts stress the need for an effective groundwater management 

By 
Sehrish Wasif 

Islamabad: Rapid depletion of ground water may soon create worsening water crisis 
in Pakistan's major crisis, causing a drought-like situation, said chief of the Pakistan 
Council of Research in Water Resources (PCRWR) Muhammad Ashraf on 
Thursday.  

Stressing the need for target steps to avert such as crisis, he said:"Such measures 
need to be taken on a war footing otherwise, a large section of Pakistan's population, 
especially those living in Karachi, Quetta, Lahore and Islamabad, will face severe 
water shortages", Muhammad Ashraf told The Express Tribune after the concluding 
session of a sub-regional meeting of experts on ground water management here. 

The meeting was organized by PCRWR in collaboration with the United Nations 
Educational, Scientific and Cultural organization (UNESCO) and ECO Science 
Foundation (ECOSF) to discuss the alarming water situation not only in Pakistan but 
elsewhere in the region and its potential impacts. "Water management is a trans-
disciplinary issue and can be solved by involving all stakeholders and also by 
educating the end users.  

Secretary of the Ministry of Science and Technology, Fazal Abbas Maken.  
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The meeting focused on the UNESCO Tehran Cluster, mainly covering Afghanistan, 
Iran, Pakistan and Turkmenistan.  

Experts attending the meeting will try to outline strategies for sustainable ground 
water management in the region, particularly in Pakistan.  

"In Pakistan, the water quality as well as its quantity are major issues, especially in 
major cities such as Karachi, Quetta, Lahore and even in Islamabad", said 
Muhammad Ashraf, adding that rapid population growth, urbanization, deforestation 
and lack of awareness about the importance of water are major causes for the 
emergence of this crisis. 

Experts expressed concern over the alarming water situation in the region and 
agreed that if even if a single town in any of these countries was facing an acute 
water shortage, it was a major threat to the entire region.  

Dr. Shahbaz Khan, the Regional Director of UNESCO's Jakarta office, stressed the 
need for a plan for development, devising new policies and regulations for net 
recharge management, for enhancing water productivity by doubling crop yields and 
halving input of ground water, making Pakistan a regional agricultural power.  

Vibeke Jensen, the Director of UNESCO Islamabad, said that an effective ground 
water management in the regional context was crucial for Agenda 2030.  

Fazal Abbas Maken, Secretary of the Ministry of Science and Technology, said that 
availability, accessibility and affordability of clean water on sustainable basis were 
essential for the region. "Water Management is a trans-disciplinary issue and can be 
solved and also by educating the end users", he added. 

(Courtesy Tribune 4th July 2017) 

-.-.-.-.- 
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WELCOME TO NEW MEMBERS 

The Executive Council of the Pakistan Engineering Congress 74th Session approved 

Membership of the following new members into the Congress fold. The Engineering 

News congratulates all of them and welcomes them to Pakistan Engineering 

Congress 

Members admitted on 74/5th Meeting of Executive Council held on 29th July 2017 

1 Engr. Malik Muhammad Rizwan 30 Engr. Maham Aziz  

2 Engr. Muhammad Dawood ul Hassan 31 Engr. Khuzaima Aslam Khan 

3 Engr. Hamza Nazir Malik 32 Engr. Mubashar Hussain Arshad 

4 Engr. Muhammad Islam 33 Engr. Khalid Mahmood Bhatti 

5 Engr. Muhammad Qaba Qusain 34 Engr. Muhammad Ashiq 

6 Engr. Zeeshan Ali 35 Engr. Syed Ali Basit Mashhadi 

7 Engr. Sham Sunder 36 Engr. Muhammad Jawad 

8 Engr. Imran Khalid Niazi 37 Engr. Muhammad Talha Ghafoor 

9 Engr. Zameer Ahmad Danish 38 Engr. Abdul Majid Khan 

10 Engr. Ambreen Iqbal 39 Engr. Tahir Hafeez 

11 Engr. Syed Zain ul Abdeen Bukhari 40 Engr. Saad Kibria 

12 Engr. Muhammad Omer Yasin 41 Engr. Assad Hussain Gorsi 

13 Engr. Ali Raza 42 Engr. Waqas Mushtaq 

14 Engr. Hafiz Muhammad Arslan Rahman 43 Engr. Muhammad Asghar 

15 Engr. Wahid Ullah 44 Engr. Aamir Shahzad 

16 Engr. Ali Arshad 45 Engr. Muhammad Umair 

17 Engr. Azeem Ahmad 46 Engr. Hassan Sarfraz 

18 Engr. Zeeshan Arshad 47 Engr. Hassaan Ahmad 

19 Engr. Khurram Shahid Minhas 48 Engr. Muhammad Kamran 

20 Engr. Hassan Raza Dar 49 Engr. Amina Irfan 

21 Engr. Bilal Rabbani 50 Engr. Muhammad Naveid Afzal 

22 Engr. Muhammad Idrees 51 Engr. Ali Hussnain 

23 Engr. Anwar ul Hassan Khan 52 Engr. Abdullah Bin Ahmad 

24 Engr. Umer Khalid 53 Engr. Muhammad Ammar 

25 Engr. Daud Junaid 54 Engr. Muhammad Rizwan 

26 Engr. Adil Majeed 55 Engr. Muhammad Umar 

27 Engr. Muhammad Huzaifa 56 Engr. Muhammad Ali Ijaz 

28 Engr. Asad Ali 56 Engr. Muhammad Sajid Hanif 

29 Engr. Junaid Naseem   
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Members admitted on 74/5th Meeting of Executive Council held on 4th November 2017 

1 Engr. Seemab Tariq 34 Engr. Waqar Ishaq 

2 Engr. Ayesha Muneeb 35 Engr. Tahir Riaz Sindhu 

3 Engr. Samia Ijaz 36 Engr. Mona Mujeeb Jilani 

4 Engr. Syed Faisal Anwar 37 Engr. Afshan Shareen 

5 Engr. Ali Raza 38 Engr. Muhammad Junaid Ramzan 

6 Engr. Mehak Jahangir 39 Engr. Fariha Iqbal 

7 Engr. Usman Mushtaq 40 Engr. Rida Nasir 

8 Engr. Adnan Asad 41 Engr. Muhammad Haris Wahid 

9 Engr. Mariam Qaiser 42 Engr. Rizwana Batool 

10 Engr. Muhammad Zeeshan 43 Engr. Muhammad Shahrukh Pasha 

11 Engr. Tayyaba Khurhsid 44 Engr. Urooj Beenish 

12 Engr. Zain ul Abidin 45 Engr. Hafza Ayesha Siddiqa 

13 Engr. Shariq Qadeer Qureshi 46 Engr. Aneela Sajid 

14 Engr. Adnan Ahmad 47 Engr. Malik Muhammad Sohaib Aslam 

15 Engr. Haider Ali Abbasi 48 Engr. Ans Ahmed 

16 Engr. Mujahid Abbas 49 Engr. Muhammad Abubakar 

17 Engr. Ahsan Raza 50 Engr. Saima Munir 

18 Engr. Suleman Khan 51 Engr. Muhammad Ammar Saeed 

19 Engr. Muhammad Zia Ullah Khan 52 Engr. Zartasha Naeem Khan 

20 Engr. Ali Raza 53 Engr. Kanwal Bai 

21 Engr. Ehsan Ullah Khan 54 Engr. Nazish Aslam 

22 Engr. Neelam Mughees 55 Engr. Ayesha Zafar 

23 Engr. Muhammad Salman Khan 56 Engr. Hira Iqbal 

24 Engr. Muzaffar Noor 57 Engr. Muhammad Akbar 

25 Engr. Muzna Manzoor 58 Engr. Adeel Hakeem 

26 Engr. Muhammad Rehan 59 Engr. Syed Salman Ahmad Zaidi 

27 Engr. Sabrina Malik 60 Engr. Khalil Ahmad 

28 Engr. Habiba Ghafoor 61 Engr. Sania Arif 

29 Engr. Muhammad Asfandyar Khan 62 Engr. Hafiz Yasir Ilyas 

30 Engr. Umair Siddiq 63 Engr. Amna Parvaiz 

31 Engr. Aqsa Zulfiqar 64 Engr. Muhammad Ishaq 

32 Engr. Muhammad Ahmad 65 Engr. Malik Bilal Ahmad Sikandar 

33 Engr. Ilyas Wadood 66 Engr. Abbas Haider 
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67 Engr. Muhammad Talha Ejaz 74 Engr. Syed Azfar Hussain 

68 Engr. Abbas Ali 75 Engr. Rooman Haseeb 

69 Engr. Asim Niaz 76 Engr. Faisal Rasool Bhatti 

70 Engr. Nasir Rafique 77 Engr. Abdul Rauf 

71 Engr. Mujahid Hamood-ur-Rasul 78 Engr. Zunair Ibrahim Malik 

72 Engr. Nabeel Aftab 79 Engr. Huzzair Ibrahim Malik 

73 Engr. Syed Azfar Hussain   

 

 

OBITUARIES 

Fateha for the Departed Souls 

• Engr. Mian Muhammad Ashraf Former General Manager 
Tarbela passed away on 17th July 2017. 

• Engr. Haji Mohammad Rafique Habib, Chairman Habib 
Rafique (Pvt) Ltd. passed away on July 27, 2017 and was 
buried in Lahore on July 28, 2017. 

• Engr. Rafique Ahsan Qureshi, Former G. M (WAPDA) / 
Consultant World Bank passed away at Lahore. 
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Treatment of Waste Water in Lahore  

By 

Abdul Qadeer Khan1 

Abstract: 

According to resolution passed by The general Assembly of United Nations on 28th 
of July 2010 “Safe and clean drinking water and sanitation is a human right essential 
to the full enjoyment of life and all other human rights”. There is commitment of 
National and Provincial Governments of Pakistan to provide access to safe and 
sustainable drinking water supply to entire population within a certain frame of time. 

Provision of facilities of access to safe drinking water and collection and disposal of 
waste water not only uplifts the living standard of people of the area but also 
improves hygienic and health condition of residents. With the passage of time it is 
revealed that provision of safe drinking water cannot be maintained on long term 
basis until it is ensured that disposal of waste water is according to international 
practices with proper treatment. In this regard National Environmental Quality 
Standards (NEQS) exist which will be followed. At the same time it is also admitted 
that treatment of waste water in Pakistan is a neglected sector, absence of which is 
creating serious environmental issues and problems. 

1. Lahore WASA Current System: 

Lahore WASA, the 2nd largest Water utility of Pakistan, operating in the area of more 
than 350-Sq.Km. through 5826-Km Water Supply and about 4000-Km Sewerage 
Network with the Sanctioned Budget Strength of 8,770.  

The underground sewerage system in the city was introduced around 1936 in shape 
of brick sewers with construction of disposal works at Main Outfall which lead the 
sewage to the River Ravi and / or irrigate farm land. The development of sewerage 
system in the city lagged behind due to rapid increase in population. 

The River Ravi flows to the west and south. The city is protected from the river by an 
earthen bund. Natural drainage is towards the river but the gradients are flat. Main 
drainage channels serve each of the major catchments. They carry sewage as well 
as storm water. Storm drainage regulating stations have been constructed on the 
major drainage channels near protection bund. Currently the waste water is being 
disposed of directly or indirectly into River Ravi without any treatment. 

2. Legal Requirements for Treatment of Waste Water: 

Pakistan Environmental Protection Act clarifies the need and necessity of the 
treatment of waste water before disposing into water bodies (River Ravi). Section 2 
(xxviii)of the Act defines the "municipal waste" includes sewage, refuse, garbage, 
waste from abattoirs, sludge and human excreta and the like; Section 2 (xl) 
describes "sewage" means liquid or semi-solid wastes and sludge from sanitary 
conveniences, kitchens, laundries, washing and similar activities and from any 
sewerage system or sewage disposal works;   

Section 11 of Act having the title “Prohibition of certain discharges or emissions” 

                                            

1 Managing Director, WASA Lahore (FROM 13.03.2017 TO 24.05.2017) 
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regulates the disposal of waste water. This Section is: 

(1) Subject to the provisions of this Act and the rules and regulations no person shall 
discharge or emit or allow the discharge or emission of any effluent or waste or air 
pollutant or noise in an amount, concentration or level which is in excess of the 
National Environmental Quality Standards or, where applicable, the standards 
established under sub-clause (I) of clause (g) of sub-section (1) of section 6.   

3. Consequences of untreated Disposal of Waste Water: 

The water supply system of Lahore is 100% based on ground water and no 
alternative source like surface water is in use. Water is extracted from more than 517 
deep tubewells. Since last two decades the abstraction from the aquifer of Lahore 
has been increased to many folds and water table is lowering @ one meter per 
annum on an average. This created a cone of depression in the centre of the city. 
Water table in the periphery is higher than this resulting in movement of ground 
water from periphery towards city.  

 

N
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Currently, no Waste Water Treatment Plant (WWTP) has been constructed in Lahore 
and all the waste water is being discharged directly or indirectly into River Ravi. 
River Ravi is presently a sewage carrying drain and all the seepage from it is nothing 
but sewage. Flow of sewage from the River Ravi is slowly polluting the ground water 
reservoir of Lahore and its vicinity. This has been confirmed and proved in many 
tubewells between Bund Road and Multan Road. First of all this was noticed / 
detected at newly installed tubewell in Karim Park in the year-2009 after four months 
of start of its operation. Later on during the eight years this has been detected at 
many tubewells in the belt along the Bund Road. These are: 

i. Karim Park (Closed) 

ii. T no.5 

iii. D Block Gulshan-e-Ravi 

iv. Akram park Sanda 

v. A Block Gulshan-e-Ravi (Light Smell) 

vi. E Block Gulshan-e-Ravi (Light Smell) 
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IDENTIFICATION OF ISSUES

• Rapid Urbanization

• High population 

Growth

• Wasteful Use of Clean 
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Pumping
Ground Water 
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High Water 

Demand

Extraction of Water from 

Deeper Aquifer with 
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Lithology

• Disposal of Untreated 

Wastewater to River 

Ravi

• Injection of Untreated 

Industrial Wastewater 

to Aquifer

• Leeching of Toxic 

M aterial to Ground 

Water

Saline Water Intrusion

Biological and Chemical 

Contamination of Ground 

Water with Increasing Arsenic 

Concentration

Water Scarcity and 

Health Issues

 

 

4. Study Conducted by PINSTECH: 

A study was conducted by Pakistan Institute of Nuclear Science and Technology for 
the ground water of Lahore namely “ASESSMENT OF GROUNDWATER 
POTENTIAL USING ISOTOPIC, GEOCHEMICAL AND NUMERICAL MODELING 
TECHNIQUES (a case study of Lahore aquifer). During the study Pinstech team 



72 

injected Oxygen isotope 18O and observed the movement. They found that upto the 
Lahore Branch Canal the recharging source is river Ravi. The recharged / penetrated 
water is slowly moving toward the city centre. If this trend is not stopped it will pollute 
the large part of the aquifer under Lahore.  

Transient transport simulation:  

During this exercise the team injected isotope in the waste water of river and found it 
in the water of nearby tubewell. 
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Particles introduced at one of the waste disposal site are captured by the screens of 
pumping wells  

5. Feasibilities / Studies Already Conducted: 

5.1 Feasibility Study conducted by French Consultant Egis International: 

ECNEC approved the construction of waste water Treatment Plant amounting to 
Rs.8917 million. This contains a French loan amounting to Rs.7518 million. For this 
project the feasibility study was carried out by French Consultants Egis International. 
Consultancy services were commenced on 20.01.2011. The recommendation was 
use of Activated Sludge Process (ASP). Later on this project could not be 
materialized due to dispute on technology by the then WASA Lahore management. 

5.2 Feasibility Study conducted by M/s NESPAK: 

M/S NESPAK carried out feasibility study for Mehmood Booti, Shadbagh and South 
West on the basis of Waste Stabilization Ponds technology during the period 2011 to 
2013. 

5.3 Feasibility Study conducted by M/s Meinhardt: 

M/S Meinhardt, a Singapore based consulting firm carried out this study for 
construction of Waste Water Treatment Plants from Mehmood Booti site to South 
West Lahore in 2014. They proposed the technology Activated Sludge Process 
(ASP).  

6. Master Plan for Construction of Waste Water Treatment Plants: 

Lahore WASA, on the basis of these studies proposed the following 07 (seven) 
waste water treatment plants: 
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S.N 
 

Treatment 
Plant  

Source Locations 
Design Capacity 

(Cusec) 

2025 2045 

1 

North East 
1 
(Mehmood 
Booti) 

Mehmood Booti 
DS, Shalimar 
Escape Channel 

Ring Road 
near 
Bhamma 

125 165 

2 
North East 
2 
(Shadbagh) 

Khokhar Road 
DS and Shad 
bagh DS 

Ring Road 
near Khokar 

165 215 

3 
North West 
(Shahdara) 

Farukhabad and 
Shahdara 

Near 
Farrukhad 

100 130 

4 

South West 
(Babu 
Sabu)  

Lower Chota 
Ravi Drain, Bhati 
Gate DS, Main 
outfall DS 1,2,3  

Near Babu 
Sabu 

475 600 

5 
South  
(Mohlanwal)  

South Lahore all 
Private Housing 
schemes. 

Near Babu 
Sabu 

180 295 

6 

South East 
(Ferozepur 
Road)  

Localities along 
Ferozepur Road 
Cantonment 
Boards 

Near Hudira 
Ferozepur 
Road. 

90 370 

7 
East Lahore 
 

(Tajpura, Alfaisal 
Town, Paragon, 
Jallo,etc.)   

Near Barki 
Road 

90 135 

TOTAL 1225 1910 

Sr. No.1 to 4 are placed in Priority-I, whereas Sr. No.5 to 7 are proposed under 
Priority-II / Phase-II.  

7. Signing of MOUs: 

On the occasion of First International Seminar on Business Opportunities in province 
Punjab (ISBOP) held on 05.011.2015 to 07.11.2015 MOUs were signed with two 
Turkish firms (namely Kalyon and STFA) for Construction of Waste Water Treatment 
Plants in Lahore.  Later on MOUs were also signed with Chinese Synohydro and 
Chengdu municipality. 

8. Visits for Capacity Building: 

In the light of MOUs signed two members from Lahore WASA and two from 
Faisalabad WASA visited Istanbul Turkey and physically checked the function of 
waste water treatment plants from 03.07.2016 to 07.10.016.  

9. Submission of Un-solicited Proposal: 

After signing of the MOUs Kalyon and STFA made a JV to execute the project. Later 
on STFA left the JV and was replaced by Albayrak and Metito Utilities. Their Un-
solicited proposal is ready and expected to be submitted soon. 

10. Hiring of Services of Transaction Advisor: 

The Concept Paper for hiring the services of Transaction Advisor was presented to 
the Steering Committee of PPP Projects. The Steering Committee directed to submit 
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PC-II for hiring the services of Transaction Advisor. PC-II has been submitted and is 
under the process of scrutiny. After approval of PC-II the Transaction Advisor will be 
hired for the following three sites: 

S.N 
 

Treatment 
Plant  

Source Locations 
Design Capacity 

(Cusec) 

2025 2045 

1 
North East 1 
(Mehmood 
Booti) 

Mehmood Booti DS, 
Shalimar Escape 
Channel 

Ring Road 
near 
Bhamma 

125 165 

2 
North East 2 
(Shadbagh) 

Khokhar Road DS and 
Shad bagh DS 

Ring Road 
near Khokar 

165 215 

3 
South West 
(Babu Sabu)  

Lower Chota Ravi 
Drain, Bhati Gate DS, 
Main outfall DS 1,2,3  

Near Babu 
Sabu 

475 600 

11. Current Pollution Level: 

Parameter  Units  Sampling Location 

Mixing of  
Chotta 
Ravi  
PS and  
Outfall 
DS  

Multan  
Road  
Disposal  
Station  

Babu  
Sabu  
Drainage  
PS  

Gulshan   
-e- Ravi  
Disposal 
Station  

Faecal Coli 
Forms  

(MPN/  
100ml)  

2.4 x 106  1.7 x 106  3.4 x 106  7.0 x 106  

Total 
Suspended 
Solids (TSS)  

(mg/L)  230  204  185  194  

Biochemical 
Oxygen 
Demand 
(BOD5)  

(mg/L)  247  259  166  194  

Chemical 
Oxygen 
Demand (COD)  

(mg/L)  449  465  299  358  
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12. Proposed Treatment Indicators: 

Sr. 
No. 

Design Parameter Units Value 

1 
Biological Oxygen Demand 
(BOD)  

Influent mg/l 250 

Effluent mg/l <30 

2 
Chemical Oxygen Demand 
(COD)  

Influent mg/l 450 

Effluent mg/l <100 

3 Total Suspended Solids (TSS)  
Influent mg/l 250 

Effluent mg/l <25 

4 
Fecal Coliforms  
(Restricted Irrigation)  

Influent MPN/100ml 5x105 

Effluent MPN/100ml <10,000 

5   pH Value  Effluent 
 

6.0-9.0 

6 Oil & Grease  Effluent mg/l <5 

13. Proposed Implementation Plan: 

i. In the Phase-I four (04) Waste Water Treatment Plants will be installed and 
River Ravi from Shadbagh to Mohlanwal will be made free of waste water.  

ii. Unsolicited Proposal will examine and all observations will be conveyed to JV. 
Reply of JV is expected in a fortnight. 

iii. For hiring the services of Transaction Advisor PC-II process has been started 
has been approved in the PDWP Meeting held on 09.06.2017. Amended PC-
II in the light of the recommendations on PDWP Meeting and will be 
completed in two months.   

iv. To save the time in process of hiring of Transaction Advisor, the EOI have 
been sent for publication in the newspapers for opening on 11.07.2017. After 
short listing of firms technical and financial proposals will be invited. Services 
of Transaction Advisor will be hired to analyze the unsolicited proposal and 
further process include bidding and finalization of the transaction. 

v. During evaluation of bids, the JV will get extra five (05) Technical scores due 
to submission of “Un-solicited Proposal”. In case, if any other bidder 
becomes the highest ranked bidder the JV will have the first right of refusal. 

vi. For the Mehmood Booti and Shadbagh sites solicited bid will be invited. 

vii. It is expected that execution at site will be started in the next calendar year. 

viii. 25 year concession agreement will be made between WASA Lahore least 
cost/ highest ranked bidder. 
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ENVIRONMENTAL CONCERNS FOR SUSTAINABLE USE OF 
GROUNDWATER FOR FOOD SECURITY IN PUNJAB  

by 
Ghulam Zakir Hassan1 and Faiz Raza Hassan2 

Abstract: 

Pakistan is the 8th largest food producing country where irrigated agriculture 
contributes more than 90% of Pakistan’s food production. Agriculture is the largest 
single sector which contributes 22% of GDP, employs about 45% of the overall labor 
force and generates over 60% of foreign exchange. Groundwater consists of 96% of 
planet’s unfrozen freshwater and globally 60% of it is used for agriculture, 20% for 
domestic and 20% for industry. Pakistan is 4th largest user of groundwater after 
India, USA and China where more than 90% drinking, almost 100% industrial and 
more than 40% irrigation water requirements are met from groundwater. Global 
warming, temporal/areal variations in rainfall patterns, uncertainty in river flows, 
glacier melting are the major challenges to water resources of Pakistan. Pakistan 
has also suffered from the climatic changes like other parts of the world. Extreme 
events like floods and droughts have disturbed the hydrologic-cycle posing severe 
impacts on water resources. 

Groundwater resources are being rapidly expiated at an alarming and unsustainable 
rate in many areas of the world. A recent NASA study concluded that 21 of the 
largest 37 aquifers in the world have exceeded sustainability tipping points and are 
being over depleted.  

In Punjab province about 1.2 million farmer tube wells are pumping groundwater to 
meet 40 to 50 % of crop water requirements at farm-gate which has put the aquifer 
under stress especially in sweet groundwater zones consequently putting this natural 
gift beyond the limits of human utilization. To meet the ever increasing demand of 
food and fiber, cropping intensity has increased from 67% to 150% or even more in 
some areas which is a major driver for dependence on groundwater.  

About 3000 piezometers have been installed in the province to monitor the 
groundwater levels twice in a year and groundwater quality is being monitored from 
farmer tube wells. Research studies have indicated that activities like increasing 
cropping intensities, unplanned over pumpage, lack of awareness, use of chemicals 
in agriculture/food production, industrialization, urbanization, acidic rains due to air 
pollution, domestic waste, solid waste landfills, etc. are the major threats to 
sustainable use of groundwater which are deteriorating its quality and quantity at 
very alarming rates. Abnormal lowering of water table in sweet groundwater areas, 
inter-mixing of saline and fresh groundwater, increase in cost of groundwater 
pumping due to increase in depth to water level, threats to agriculture due to 
secondary salinization etc. are the major consequences of ill- planning and over 
exploitation of groundwater reservoir. In this paper findings of various studies have 
been outlined to identify the critical areas and to suggest some management options 
for the replenishment of this fast depleting natural resource in Punjab. In urban 
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areas, like Lahore City, threat is very severe where annual average depletion rate of 
water level is 2.5 ft. At the same time it has been found that during flood 2014, 
average groundwater table rose up to 2.5 ft. Potential sites for artificial recharge of 
aquifer have been identified and possibility of aquifer recharging through flood water 
has been explored. Impacts of these global climatic changes on groundwater have 
been evaluated and some options for sustainable use of groundwater have been 
suggested. 

1. Background 

As the world's largest distributed store of fresh water, ground water plays a central 
part in sustaining ecosystems and enabling human adaptation to climate variability 
and change. The strategic importance of ground water for global water and food 
security will probably intensify under climate change as more frequent and intense 
climate extremes (droughts and floods) increase variability in precipitation, soil 
moisture and surface water. Here we critically review recent research assessing the 
impacts of climate on ground water through natural and human-induced processes 
as well as through groundwater-driven feedbacks on the climate system. 
Furthermore, we examine the possible opportunities and challenges of using and 
sustaining groundwater resources in climate adaptation strategies, and highlight the 
lack of groundwater observations, which, at present, limits our understanding of the 
dynamic relationship between ground water and climate. 

An assured supply of water has, therefore, been the prime concern of all societies. In 
our own time the increasing stress on capacities of water systems has led to a 
growing realization that it is only through a scientific approach to their management 
that we can hope to sustain the quality and regular availability of this basic human 
requirement. The need for appropriate integrated studies in developing countries is 
the most important in view of an increasing population, widespread aridity and 
scarcity of fiscal resources and vagaries of hydro-meteorological conditions. 

Groundwater, surface water and land comprise a complex interlocked system and 
they must be considered and managed resultantly towards making the most optimal 
use of this precious resource. Groundwater resources are now being increasingly 
tapped to meet societal needs on account of their possible availability in the vicinity 
of the consumer. However, it is important to recognize that although groundwater 
has ubiquitous occurrence and vast magnitude, its potential as a perennial source is 
subject to wide spatio-temporal variations. With the advent of remote sensing and 
sophisticated data processing techniques, the speed and scale of investigations of 
visible resources such as land and surface water have greatly improved. Since last 
many years, rapid increase in population and urban sprawling has resulted in over 
extraction of groundwater especially in the urban areas to meet with human 
demands due to which underground water table is depleting at alarming rates. Urban 
sprawl is to be the fastest growing threat to local environment and quality of life. As 
urban areas expand, environmental problems like losing green space, groundwater 
recharge area, and degradation of natural ecosystem and deterioration of water 
resources are increased. The un-planned pumpage of groundwater is also causing 
salt-water intrusion into fresh groundwater due to which sweet groundwater resource 
is becoming scare.  This needs formulation of long term policy framework and 
comprehensive planning to guard against fast depleting ground water resources. 
According to the 1981 census, Lahore has population of 2.7 million which increased 
to 6.4 million in1998 (Faiza & Tabsum 2009).  Now the estimated population of 
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Lahore is more than 10 million and it is ranked in the most populated urban areas in 
the World (Wikipedia). It has been reported that more than 480 WASA tube wells 
are extracting about 478.67 Million gallon of groundwater per day and is supplied 
through 7700 km pipelines distributed in the city (Hussain and Sultan 2013).  This 
situation has resulted in tremendous depletion of groundwater levels. The only 
source to recharge Lahore aquifer is Ravi River, the smallest eastern river of the 
Indus River System (IRS) which remains nearly dry except during monsoon season. 
However, Ravi River along Lahore is used for the discharge of untreated domestic 
and industrial waste water and effluents. There are over dozen disposal stations and 
surface water drains that discharge untreated waste water into the River. It was 
observed that untreated waste water is being discharged into the Ravi River (EPD 
2008, Ejaz & et al 2011) and it is causing deterioration of groundwater quality along 
the river which may impact the overall quality of aquifer due to salt intrusion. 
According to survey it was estimated that levels of impurities in the water in drains 
enter into Ravi River are in excess of National Environmental Quality Standards set 
by the Pakistan Environment Protection Council and enforced by the Environment 
Protection Agency, Punjab (EPD 2008). As indicated in vision 2025 that in near 
future serious water scarcity situation may occur in Lahore city and it may suffer 
badly if necessary measures are not taken from today for the management of water 
resources and improvement of groundwater quality along Ravi River. A proper 
detailed investigation/research using groundwater flow and solute transport modeling 
approach in this regard is required to recommend the ways and means to replenish 
the groundwater reservoir to cater for the ever increasing stress on groundwater 
reservoir. 

Over exploitation of groundwater possess serious consequences on our 
infrastructural network in addition to other socio environmental concerns. Land 
subsidence is the lowering of the land-surface elevation from changes that take 
place underground. Common causes of land subsidence from human activity are 
pumping water, oil, and gas from underground reservoirs; dissolution of limestone 
aquifers (sinkholes); collapse of underground mines; drainage of organic soils; and 
initial wetting of dry soils (hydro compaction). In areas where climate change results 
in less precipitation and reduced surface-water supplies, communities will pump 
more ground water. Also, increased demands on ground-water supplies cause more 
land subsidence in areas already subsiding and new subsidence in areas where 
subsidence has not yet occurred.  

In Punjab province about 40 to 50 % of crop water requirements at farm-gate and 
about more than 90% of drinking water demands are being met from groundwater by 
means of tubwells. Groundwater levels are depleting in certain locations (about 1.2 
million tubewells) taking this natural gift beyond the limits of human utilization. In 
urban areas, this threat is very severe for example in Lahore City, the annual 
average rate of fall is 2.5 ft. Its quality is also deteriorating at many places due to one 
or the other reasons. Human activities like increasing urbanization, use of chemicals 
in agriculture/food production, industrialization, acidic rains due to air pollution, 
domestic waste, solid waste landfills, increasing cropping intensities, unplanned over 
pumpage etc. are the major threats to groundwater which are deteriorating its quality 
and quantity at very alarming rates. Growth of farmers Tubewells as shown in figure 
1. 



81 

 

Figure 1: Growth of farmers Tubewells 

2. Climate Changes in Pakistan 

Pakistan is highly vulnerable to climate change as its economy is heavily reliant on 
climate-sensitive sectors like agriculture and forestry, and its low- lying densely 
populated deltas are threatened by a potential risk of flooding. Climate change leads 
to changes in precipitation and evapotranspiration rates, which show a direct effect 
on the quantity and quality of both surface and subsurface water. Increase in 
temperature increases the capacity of the atmosphere to hold water and thus 
precipitation rate may increase. However, its effect on climate is spatio-temporal, 
being controlled by local or regional factors such as topography, vegetation, wind 
velocity etc.   

Studies based on the ensemble outputs of several Global Circulation Models 
(GCMs) projected that the average temperature over Pakistan will increase in the 
range from 1.3-1.5 °C by 2020s, 2.5-2.8 °C by 2050s (Planning Commission Govt. 
of Pakistan, 2010). The summer of 2010 caused a temperature of above 50 °C in 
twelve cities of Pakistan.  

Similarly, distribution of rainfall in Pakistan varies widely, mostly depending upon the 
monsoon winds and the western disturbances, but the rainfall does not occur 
throughout the year. Punjab and Sindh provinces receive 50- 75% of rainfall during 
monsoon season (Salma, S et al., 2012). 

Gasoline, fertilizer, paint thinner, antibiotics – if it's used or abused by humans and 
dissolves in water or soaks through soil, it may show up in Wisconsin's groundwater. 
New concerns are coming to the attention of local citizens and state government. 
These emerging issues include the potential for pharmaceuticals, pathogens and 
viruses to contaminate public or private wells. 

2.1. Impact of Climate Changes on Groundwater 

The impact of climate change on groundwater includes, long term decline in 
groundwater storage, increased frequency and severity of groundwater droughts, 
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saline water intrusion into fresh water aquifers, secondary salinity, land subsidence 
etc.  

The direct impact of climate change on groundwater resources depends upon the 
change in the volume and distribution of groundwater recharge. If drier, warmer 
summers lead to the seasonal deficits in the moisture content of soils extending into 
the autumn, the winter groundwater recharge season may be shortened. This could 
be compensated, at least to some extent, by an increase in winter rainfall. However, 
aquifers are recharged more effectively by prolonged steady rain which continues 
into the spring rather than short periods of intense rainfall. The impacts of climate 
change could increase the cost of providing water supplies already rising as a result 
of deteriorating groundwater quality. Groundwater, of course, cannot be considered 
in isolation - impacts of climate change is necessarily related to groundwater, such 
as changing land use and population density, will have a knock-on effect on 
groundwater, for example through changes in water demand. In Punjab province 
about 40-50% crop water requirements are being met from groundwater through 
about 1.2 million tubewells installed by the farmers. Groundwater quality in the 
Punjab province is deteriorating with the passage of time and sweet water is 
becoming rare and out of reach of the common farmers who are dependent on 
groundwater for their livelihood (Hassan et al, 2014). In Punjab province, about 1.2 
million tubewells are extracting groundwater without any scientific planning. 
Consequently, groundwater management is confronted with multitude of tiny users in 
Pakistan. Electricity or diesel are the major sources of energy for groundwater 
pumpage to boost up the food production. About 47% farmers are running their 
tubewells with tractors or diesel engines. The Indus Basin Irrigation System (IBIS) is 
the largest integrated irrigation system in the World. Historically IBIS has been fed 
through run of river supplies derived from River Indus and its five major tributaries. 
For supplying water to Pakistan’s irrigation network, the Indus Basin Project (IBP) 
was designed and constructed to replace the waters of Eastern Rivers. Any 
reduction in these waters will put Pakistan’s agriculture, food security and economy 
at great risk. Tremendous increase in population demands for more food and fibre 
for which we need the extra water, similarly climatic changes have made the 
availability and reliability of surface water a question mark. Resultantly pressure on 
groundwater is increasing and water levels are dropping abruptly taking this resource 
beyond the bound of rural poor farmers. Energy costs of pumping deeper 
groundwater are increasing manifolds. In many areas the unplanned and over 
pumping has caused intrusion of saline water into fresh groundwater. This has led to 
a very complex situation and the problem needs to be tackled in food security-
groundwater-energy-climate change nexus.  

Hassan et al, (2013) during a study found that pollution in surface water bodies is 
affecting the groundwater quality in the underlying aquifer in Lahore city. They 
recommended to allow/arrange minimum flow in the River at least to meet the 
requirements of dilution of pollutants and to treat the wastewater before throwing it 
into the river. Domestic and industrial effluents contain organic and inorganic 
pollutants, which deeply percolate to groundwater. Flow in Ravi River especially 
during the winter is remarkably insufficient to dilute and wash off wastewater 
pollution (Hassan et al, 2016). 
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2.2. Groundwater Resources and Climate Change  

According to USGS, 96.5 % of Earth's water is oceans and 2.5% freshwater and 
other 0.9 % saline. Only a little more than 1.2% of all freshwater is surface water 
which serves most of life's needs. About 70% of fresh water is locked up in ice and 
another 20.9% is found in lakes. Rivers make up 0.49% of surface freshwater. 
Although rivers account for only a small amount of freshwater, this is where humans 
get a large portion of their water from. About 60% of groundwater withdrawn world 
wide is used for agriculture; the rest is almost equally divided between the domestic 
and industrial. In many nations, more than half of the groundwater withdrawn is for 
domestic water supplies and globally it provides 25% to 40% of the world’s drinking 
water (Vrba, J., and J. van der Gun. 2004).  

Developing countries – despite their larger populations have much less contribution 
in anthropogenic emissions. Developing countries, especially Least Developed 
Countries (LDCs) and Small Island Developing States (SIDS), who are already 
facing difficulties in alleviating poverty as a result of their economic situation, are 
particularly vulnerable to the adverse effects of climate change. These countries 
have insufficient social, technological and financial resources to adapt the situation 
(UNFCCC, 2007). The effects of global warming and climatic change require multi-
disciplinary research, especially when considering hydrology and global water 
resources.The Intergovernmental Panel on Climate Change (IPCC) estimated that 
temperature of the Earth is continuously rising and it has increased 0.6 ± 0.2 oC 
since 1861 and predicted an increase of 2 to 4 oC over the next 100 years. Global 
sea levels have risen between 10 and 25 cm since the late 19th century (IPCC 
2007). Pakistan, as a part of South Asia has also observed warming in spite of less 
discharge of greenhouse gasses as compared to industrialized developed countries 
(Pant and Kummar, 1997).  

Climate change has local, regional and globally impacts, some examples of major 
projected impacts are increased water related stresses such as droughts, sea level 
rise, decreased freshwater availability, increased floods, decreased agricultural 
productivity, food production and security etc. (IPCC 2007). Climate change actually 
accounts for about 20% of the global increase in water scarcity. Climate variability 
and change can affect the quantity and quality of various components in the global 
hydrologic cycle. It includes atmospheric water vapour content, precipitation and 
evapotranspiration patterns, snow cover and melting of ice and glaciers, soil 
temperature and moisture, and surface runoff and stream flow with increasing 
temperatures (Bates et al, 2008). However, the extra precipitation will be unequally 
distributed around the globe. Some parts of the world may see significant reductions 
in precipitation or major alterations in the timing of wet and dry seasons. Information 
on the local or regional impacts of climate change on hydrological processes and 
water resources is becoming more important.   

Water resources, both in terms of quantity and quality, are critically influenced by 
human activity, including intensive agriculture and use of agro-chemicals, land-use 
pattern, construction and management of reservoirs, industrial development, 
pollutant emissions, water and wastewater treatment. Water use is linked between 
changes in population and food consumption. 

Global water use is probably increasing due to population and economic 
development but also changing societal views on the value of water. Predictions 
include higher incidences of severe weather events, a higher likelihood of flooding, 



84 

and more droughts. The impact would be particularly severe in the tropical areas, 
which mainly consist of developing countries, including Pakistan. 

Pakistan is the 4th country out of 15 nations with the largest estimated annual 
groundwater extractions (J. van der Gun. 2013).  According to United Nations World 
Water Development Report, 2.5 billion people worldwide depend solely on aquifers, 
which include 273 transboundary aquifer systems, as their primary water resource to 
meet their daily needs. Groundwater contributes flow to rivers, lakes and wetlands.  
Water reserves of the 21 out of 37 largest aquifer of the world have been declined. 

The most noticeable impacts of climate change could be fluctuations in surface water 
levels and quality. The greatest concern for water managers and Government is the 
potential decrease in level and quality of groundwater supplies. The rise in 
groundwater use associated with predicted population growth would pose a higher 
threat to the aquifer than climate change (Loaiciga 2003). The unscientific 
abstraction of groundwater resources has extent of the interface and seawater 
intrusion into the aquifer (Sherif and Singh, 1999; Ghosh Bobba, 2002). Irrigation 
generates about 40% of total agricultural output (Fischer et al., 2006). Groundwater 
levels have been measured using water level indicator from the piezometers 
biannually (pre-monsoon and post-monsoon). The observed data have been 
analyzed to visualize the aquifer behavior in the Punjab province. (IRI, 2009)  and 
(IRI, 2013) conducted a field survey and investigation study by installation of sixty 
exploratory boreholes at various critical sites in Punjab to explorer the groundwater 
quality and soil stratification to observe the impact of surface drains and other 
potential threats for groundwater. Wherein it was observed that surface water bodies 
especially drains are playing a vital role in contamination of groundwater. A study 
was conducted for groundwater investigation in Faisalabad area using Groundwater 
Model (MODFLOW) where tile drainage and surface drainage networks are 
functional and groundwater is brackish for which one of the causes is heavy 
industrial pollution in the area (IRI, 2012). Total recharge of aquifer during flood 
season 2014 in Chaj Doab has been estimated as 1.20 MAF (million acre-feet). 
Recharge potential in Chaj doab during October 2010 and June 2012 were found out 
as 4.32 and 4.675 MAF respectively (IRI, 2016). 

3. Water and Food Security 

3.1. Groundwater Scenario in Pakistan 

Pakistan is the 4th largest user of groundwater after India, USA and China where 
groundwater is also used for domestic and industrial purposes. Irrigation System in 
Indus Basin (IBIS) was designed during the 19th century to meet the designed 
cropping intensity of 60- 70%. Presently, the cropping intensity in the IBIS is around 
160% to meet the food requirement of increased population. Due to insufficient 
supply of surface water, groundwater has been used more than 40% for agriculture 
in Pakistan. There were about 0.55 Million tubewells in the country in 2000 which 
have reached about 1 million tubewells in Punjab. High extraction of the groundwater 
by tubewells has resulted negative effects including a decrease of groundwater 
levels which is positive in areas where fields are waterlogged or salinized due to 
capillary rise from shallow groundwater (IWASRI 1991).  

Climate changes show both negative and positive impact on the use of groundwater 
for agriculture and domestic purposes. In the areas, where low rainfall and drought 
periods exist, the intensity of groundwater extraction has enhanced resulting 
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declining of water levels. In the areas where high rainfall exist and flooding occur, 
less extraction of groundwater and more recharge of aquifer takes place. Low Land 
and Water Productivity as shown in figure 2. 

 

Figure 2: Low Land and Water Productivity 

Excessive use of groundwater is critical for food production and environmental 
sustainability. Research study carried out in Lower Bari Doab Canal (LBDC) has 
indicated that by increase of depth to water table from 40 ft to 70ft the cost of 
pumping per acre-feet has increased 125%. Our food basket, the Punjab province is 
under severe threat due to excessive energy requirements for pumping the 
groundwater from deeper and deeper aquifers. Due to lowering of water table deeper 
and deeper, pumping cost has also increased in the critical areas of Punjab as 
shown in Figure 3.   

 

Figure 3: Increase in Cost of Ground Water Pumping with Decline in Water 
Table 

About 40 to 50 % agriculture water requirement is met from groundwater and almost 
100% of the water supply in urban areas is dependent on groundwater. Due to 
unplanned discharge of groundwater; the levels are continuously falling down. For 
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example in Lahore city (provincial capital) the groundwater levels are falling at an 
alarming rate of 2.5 ft/year (2009-13). 

Groundwater levels in the rural irrigated areas districts like Vehari, Multan, 
Khanewal, Chiniot etc. are declining continuously due to high pumpage by farmers 
and public tubewells. It has been predicted that an average drop in groundwater 
level by 1 m would increase carbon emissions by over 1%, because for the 
withdrawal of the same amount of water by diesel operating tubewells, there will be 
increased fuel consumption (IRI, 2015). Continuous depletion of groundwater has 
been shown in Figurers 8 and 9 for an area in Southern Punjab. Average rise in 
water-table in Rechna doab during flood 2014 has been observed is 2.57 ft/season. 
Total recharge of aquifer during flood season 2014 in Rechna Doab is 1.90 MAF 
(IRI, 2015). 

GW contribution NOW can be more than 50% in irrigation sector. The groundwater 
annual abstraction increased from about 4 MAF in 1959 to about 50 MAF in 2000. 
Growing Role of Groundwater in Irrigation Sector in Pakistan as shown in figure 4. 

 

Figure 4: Growing Role of Groundwater in Irrigation Sector in Pakistan 

3.2. Air pollution is water pollution 

Particles clouding the air from car exhaust, smokestacks and dust from city streets or 
farm fields can contribute to groundwater contamination. These particles of 
hydrocarbons, pesticides and heavy metals settle on the ground, are washed into the 
soil by rain, and eventually trickle into aquifers. Although a rain shower may disperse 
the particles from the air, the rains can carry the pollutants down into the ground as 
the water hits land. 

3.3. Fertilizer and manure storage and application 

Protecting water quality and farm profits is a balancing act that the UW-Extension's 
Nutrient and Pest Management Program is trying to perfect. To produce good yields, 
farmers need to apply nitrogen, phosphorus and other nutrients to their crops. If 
farmers don't account for the nutrients contained in the manure they spread on their 
fields, crops may be over-fertilized. Excess nitrate plants can't use will leach into the 
groundwater and excess phosphorus will runoff into lakes, streams and wetlands. 
Proper measuring of nitrogen and phosphorus in manure saves farmers the cost of 
purchasing extra commercial fertilizer – and also protects groundwater. Farmers also 
must be careful about where and when they spread manure. Spring snowmelt or 

http://dnr.wi.gov/wnrmag/html/supps/2006/apr06/glossary.htm#19
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excessive rainfall can lead to fish kills and contamination of drinking water wells due 
to bacteria in manure that has run off from farm fields. As subdivisions replace farm 
fields in rural areas, lawn replace crops. Over-use of commercial lawn fertilizer is an 
additional source of nitrate to groundwater. Fertilizer consumption in Punjab as 
shown in figure 5. 

 

Figure 5: Fertilizers consumption in Punjab 

3.4. Use and misuse of pesticides 

All types of pesticides, (insecticides, herbicides and fungicides) have been used in 
Wisconsin agriculture for a long time. These pesticides can reach groundwater when 
spilled at storage, mixing and loading sites, or when over-applied to fields. "Empty" 
pesticide containers not properly disposed of are another source of trouble. Just a 
little spill of most pesticides can have a big impact on groundwater quality. For 
example, three parts per billion of atrazine (an herbicide used widely for riding corn 
crops of weeds) in groundwater is enough to increase the risk of cancer for those 
who drink the water. Area treated with Pesticides as shown in figure 6. 

 

Figure 6: Area Treated with Pesticides 
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Protecting groundwater from pesticide contamination while maintaining farm 
profitability isn't easy – too much pesticide and the environment suffers; too little and 
crop yield goes down. Integrated pest management, or IPM, is a pest control 
strategy that uses all appropriate control methods (chemical and nonchemical) to 
keep pest populations below economically damaging levels while minimizing harm to 
the environment. Here's how it works: farmers "scout" their fields for weeds and 
pests. After identifying what is present, the farmer purchases and applies the 
minimum amount of herbicides and insecticides only in the areas where weeds and 
bugs are a problem. Farmers using IPM find they spend less on pesticides. It's a 
bargain for the environment, too. 

3.5. Wastewater 

Wastewater, generated by municipalities, industries and farms may be treated or 
stored in ponds or lagoons. Many small communities operate lagoon systems for 
treating sanitary sewage through bacterial degradation of organic material in the 
wastewater. A manure lagoon on a dairy farm can hold waste until conditions are 
right for field application. 

Lagoons are sealed with compacted clay or plastic liners. Nevertheless, burrowing 
animals or soil movement can cause leaks. Routine inspections and maintenance 
are necessary to keep lagoons operating properly and to prevent contamination of 
groundwater. Some industries dispose of their wastewater by applying it to farm 
fields or to land specifically operated as a disposal system. Most municipalities and 
some industries also apply sludge produced in their treatment systems to cropland 
as a nutrient and soil conditioner. The waste is applied according to how much 
water, solids and nutrients soil and crops can absorb. If the system isn't managed 
properly, and too much waste and water are applied to the land, or if the operator 
fails to adjust the amount applied to account for rainfall, groundwater and wells can 
be contaminated or the material may run off to surface waters. In the Rechna Doab, 
analysis of 2500 shallow water samples (6 to 18 cm below ground surface) shows 
that about 50% of the total samples contain salinity of 750 ppm, about 40% up to 
1500 ppm and the rest goes up to 3000 ppm. In general, a vertical gradient exists 
within the GW aquifer that must be taken into account in GW studies, the water 
depth occurred at a depth of more than 10 meters, and in the center of the Doab at 
more than 30 meters (Qureshi, et al. 2002). 

The effective conjunctive water use may help the farmers to increase the cultivated 
area under crops in the Rechna Doab. It is recommended that the technical 
conjunctive water use strategies must be identified and implemented on the farmers’ 
fields in order to help them in increasing their income whilst promoting sustainable 
conjunctive use and management of surface and groundwater. Careful monitoring of 
institutional reforms is required to assess the adequacy of reform, the impacts of new 
arrangements on water resource infrastructure, productivity and the environment 
(Jehangir et al. 2002). 

3.6. Storm water 

When development occurs, recharge to groundwater can be short-circuited. Rainfall, 
instead of infiltrating, runs off pavement and collects in lakes rivers and streams. 
Stream levels become more variable or "flashy" floods and channel erosion are more 
common, and groundwater recharge decreases. Because storm water from roofs, 
driveways, parking lots and streets contains contaminants such as gasoline, metals, 

http://dnr.wi.gov/wnrmag/html/supps/2006/apr06/glossary.htm#28
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and bacteria it must be cleaned up or pretreated before it is put back in the ground 
using engineered storm water infiltration devices. 

3.7. Sources of natural contamination 

Minerals found naturally in soils and rocks dissolve in groundwater, giving it a 
particular taste, odor or color. Some elements, such as calcium and magnesium, are 
beneficial to health. Radium, radon gas, uranium, arsenic, barium, fluoride, lead, 
zinc, iron, manganese and sulfur are undesirable ingredients found in Wisconsin 
groundwater. The levels of the contaminants depend on their concentrations in the 
aquifer and the amount of time the water has been in contact with them. Radioactive 
contaminants expose those drinking the water to risk of cancer. Public water 
systems are required to test groundwater for radioactivity. Most natural contaminants 
aren't harmful, the problem is aesthetic rather than safety. Iron and manganese are 
found throughout the state. They stain plumbing and laundry, and can give drinking 
water an unpleasant taste and odor. 

3.8. Future effects 

Due to climate changes, Punjab Province has experienced flood events during the 
past several decades. Flood 2014 resulted in significant infrastructural damages, 
population displacement and loss of lives in the province of Punjab. However floods 
and local rainfall have significant positive impacts on shallow groundwater. Depth to 
ground water table during flood 2014 has reduced. Groundwater levels at selected 
points have been observed pre and post flood 2014, to see the impact of flood water 
on groundwater level fluctuations. Flood water contributes significantly towards 
recharging the aquifer average. Average rise in water-table in Rechna doab during 
flood 2014 has been observed is 2.57 ft/season. Total recharge of aquifer during 
flood season 2014 in Rechna Doab is 1.90 MAF (IRI, 2015). Average water level 
raised in Rechna Doab in some areas is shown in Figure 7. 

 

Figure 7: Average water level rise in various areas in Rechna doab during 
flood 2014 

3.9. Droughts and Heat Waves  

Droughts in the Southwest and heat waves (periods of abnormally hot weather 
lasting days to weeks) everywhere are projected to become more intense, and cold 
waves less intense everywhere. 
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Summer temperatures are projected to continue rising, and a reduction of soil 
moisture, which exacerbates heat waves, is projected for much of the western and 
central U.S. in summer. By the end of this century, what have been once-in-20-year 
extreme heat days (one-day events) are projected to occur every two or three years 
over most of the nation. 

 

About 40 to 50 % agriculture water requirement is met from groundwater and almost 
100% of the water supply in urban areas is dependent on groundwater. Due to 
unplanned discharge of groundwater; the levels are continuously falling down. For 
example in Lahore city (provincial capital) the groundwater levels are falling at an 
alarming rate of 2.5 ft/year as depicted in Figure 8 (2009-13). 

 

Figure 8: Groundwater depletion in Urban Areas (Lahore city) 

Groundwater levels in the rural irrigated areas districts like Vehari, Multan, 
Khanewal, Chiniot etc. are declining continuously due to high pumpage by farmers 
and public tubewells. It has been predicted that an average drop in groundwater 
level by 1 m would increase carbon emissions by over 1%, because for the 
withdrawal of the same amount of water by diesel operating tubewells, there will be 
increased fuel consumption (IRI, 2015). Continuous depletion of groundwater has 
been shown in Figurers 8 and 9 for an area in Southern Punjab. 
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4. Conclusions 

From the analysis of data collected it has been observed that unplanned excessive 
pumpage, lack of awareness and capacity of stakeholders, lack of regulatory 
framework and spatial/temporal uncertainty in surface water due to climatic changes 
(droughts and floods) are the major challenges for groundwater management in 
Punjab. In Chaj Doab the watertable are showing rising trends with an average rate 
of 0.9 ft/year and quality is deteriorating with the passage of time. In the Rechna 
Doab area it has been observed the average depleting rate is 1-2ft/year and over 
exploitation in certain areas is causing intermixing of fresh and saline water leading 
to overall groundwater quality. Groundwater in Bari doab is under the worst 
conditions where water table has gone below 50-60 ft in certain areas and cost of 
pumpage has increased more than 100 times. In urban areas due to increase in 
population and reduction in recharge to infrastructural development groundwater in 
under tremendous pressure. For example in Lahore city (provincial capital) 
groundwater has fallen even more than 100 ft below the natural surface and average 
annual rate of groundwater depletion is 2.54 ft. Direct energy intensity has risen 80% 
(from 1 to 1.8 MJ per kg of crop produced) in Punjab between 1995-2010. Use of 
groundwater in irrigated agriculture consumes 30 times more energy as compared to 
surface water. It has been observed that flood water plays a significant role in 
recharging the aquifer. For example during flood 2014, 2.57 ft rise in water table has 
been observed in Rechna doab.  

• Groundwater-Energy and Food Security are linked together and impose 
serious impacts on each other 

• Sharp increases in the energy price lead to sharp declines in food 
production, or rapid increases in world food prices.  

• These sharp increases in energy price are unlikely to help stop or 
reverse the ongoing degradation of groundwater ecosystems 

• Threat of salinity and waterlogging owing to miss-management of 
groundwater will lead to reduction in food production and will consume 
more energy for reclamation.  

• Demand for water, food and energy is expected to rise by 30-50% in the 
next two decades 

• About 47% farmers are running their tubewells with tractors or diesel 
engines 

• Use of groundwater in irrigated agriculture consumes 30 times more 
energy as compared to surface water 

• Energy costs increase as the GW levels fall down 

5. Recommendations 

➢ Treatment of industrial and municipal effluents before throwing into the 
Rivers/water bodies   

➢ Before drainage we should think about groundwater 

➢ Production of all pollutants should be reduced or minimized at source 
through scientific research and tools. 

➢ To maintain minimum flow in Ravi River for dilution of pollutants  
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➢ Drainage effluents should be minimized at source  

➢ Solid waste management should use geo-synthetic materials 

➢ Farmers must be educated to use less toxic and in limited/required 
quantity fertilizers, pesticides, weedicides etc. 

➢ Formulation of long term policy framework/ legal framework and 
comprehensive master planning 

➢ Rainfall should be kept separate from industrial and domestic effluents 
and be harvested to recharge the aquifer 

➢ Training, capacity building and awareness raising among the 
stakeholders  
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WORLD ENVIRONMENT DAY – 2016 
KEY RECOMMENDATIONS 

on the topic of 
“Join the Race to make the World a Better Place” 

On Saturday, the 4th June, 2016 

Pakistan Engineering Congress celebrated World Environment Day on the theme of 
“Join the Race to make the World a Better Place” on Saturday, the 4th June, 
2016. Welcome Address was presented by Engr. Ch. Ghulam Hussain, President 
Pakistan Engineering Congress. Thirteen (13) papers were presented by 
Environmental specialists. It was a very well attended event and was widely covered 
by News & Electronic Media. The Papers are being printed in a book form and will be 
distributed free of cost. 

Given below are the recommendations made by the Speakers:- 

Paper:  Illegal Trade in Wildlife, How Pakistan is affected 

Author:  Dr. Abdul Aleem Chaudhry 

Recommendations 

The context and the extent of illegal wildlife trade is so large that it would rather be 
impractical to fully stamp it out. Efforts can however be made to reduce its extent as 
much as possible. The following recommendations are made: 

• Review and improve legislation, and streamline inter-provincial and inter-
departmental coordination; 

• Strengthen the capacity of relevant law enforcement agencies through 
provision of enforcement facilities (vehicles, POL, equipment and training 
(technical skills which enable to identify, rescue and release of confiscated 
wildlife));  

• Improve surveillance of wildlife trafficking by establishing Wildlife Information 
Desks at Karachi, Lahore, Peshawar and Islamabad Airports in close 
collaboration with concerned Provincial Wildlife Departments, Pakistan 
Customs, and Civil Aviation Authority;  

• Take steps to comply with Convention on International Trade in Endangered 
Species of Wild Fauna and Flora (CITES) regulations by supporting program 
development, workshops and the creation of regulations; 

• Launch an awareness program to enhance the knowledge of the decision 
makers and the general public on the importance of conservation and threats 
posed by illegal wildlife trade;  

• The Ministry of Climate Change and Pakistan Telecommunication Authority 
may be approached to ban/block websites and social media pages which offer 
wildlife for sale illegally; legal action may also be taken against such 
individuals / companies, organizations;  

• Conduct studies based on the wildlife seizure data available with provincial 
wildlife departments to determine spatial variation/synergies in the wildlife 
crimes and illegal trade hotspots.  

https://www.worldwildlife.org/pages/cites
https://www.worldwildlife.org/pages/cites
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• Conduct Genetical studies to validate the medicinal usage of wildlife in 
ointments, if confirmed would support development of a strategy to control 
over the herbal medicinal use of wildlife derivatives.  

-.-.-.- 

Paper: Analyzing High-Altitude Temperature Series Using Man-Kendall 
and Sen’s Slope Tests to Assess Trends in Climate for Upper 
Indus Basin 

Author: Mian Waqar Ali, Mr. Asim Rauf Khan 

Recommendations: 

The application of MK and Sen’s Slope tests revealed the month wise and year wise 
trends in temperatures for selected fourteen stations in the UIB (upper Indus Basin). 
Some significant trends were reported by the tests both in month wise as well as 
year wise analysis. In month wise analysis some stations showed significant trends 
for the months of February, March, July, August and September. For February and 
March, the trends were rising while for July, August and September, all the 
significant trends were falling. There were three stations which showed significant 
falling trend in temperature in the year wise analysis.  

From the results, it is evident that winter is getting warmer while summer is getting 
cooler. Similarly, spring is also getting warmer. The most important result of the 
analysis was the significant falling trends in temperatures in the latter part of the 
summer i.e., July to September. This is the period when melt waters from glaciers 
are the prime contributors towards total river runoff in the Indus. 

-.-.-.- 

Paper:  Turning deserts into farmlands 

Author:  Dr. Naveed Alam 

Recommendations: 

The scientific outcome of this research will promote long-term conservation of this 
species in arid and semi-arid environments, which it turns green without any external 
source of water, where it restores salt-affected lands, and where it provides an 
additional and sustainable source of water to crops. If we plant this species 
alongside the irrigated areas, this will result into reduced irrigation cost. The 
commercialization aspect of this research will be patented; scientific output will be 
published in peer-reviewed journals of high impact and presented at international 
conferences and forums.  

We are interested to develop our further understanding on this unique topic, which 
will provide a sustainable solution of groundwater use in deserts and salt-affected 
lands, and, therefore, this research is an essential requirement to achieve this goal 
to sustain and secure supply chains of our future food. 

-.-.-.- 
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Paper: Climate Change and Poverty Alleviation  

Author: Prof. Shahida Saleem 

Recommendations: 

➢ In order to protect people from the devastating effects of climate change, 
carbon efficient new technologies and renewable energies must be used. Old 
equipment should be made more energy efficient.   

➢ Advanced countries must help the less developed countries to move towards 
low-carbon and environment friendly societies, as they have the knowledge 
and technology to mitigate climate change. 

➢ For lowering the level of greenhouse gases in the atmosphere more trees 
should be planted and deforestation must be discouraged. 

➢ Reducing the impact of climate change on poverty requires strengthening the 
social protection system to make programs scalable and targeted to those in 
need. 

➢ Devastating effects of disasters should be minimized by effective disaster 
preparedness and its management.  

➢ Unless governments move now to reduce emissions, no one will be safe from 
the effects of climate change. 

-.-.-.- 

Paper: Pollution load Assessment of Open Water Channels in Islamabad 
City in relation to Urbanization Pressure 

Author:  Ms. Mehwish Haq Nawaz, Dr. Audil Rashid, Dr. Muhammad 
Anwar Baig 

Recommendations: 

 

Findings of the present study focused on water samples collected from five 
residential sectors of Islamabad city showed considerable variations in the physico-
chemical parameters such as temperature, pH, TSS, Hardness, EC, COD and 
concentration of sodium, chlorides, lead and zinc. These variations appeared to be 
influenced by population rise over the past few years and their subsequent effect on 
pollution load in open water channels. 

The temperature of water samples ranged from 14.5°C to 20.5°C, which was within 
WHO limits. This was probably due to the presence of vegetation at the sampling 
sites that were characteristically observed in all sectors of Islamabad. Although wide 
and narrow ranges have been reported such as 15 to 35°C range was observed in 
Gomti river (Singh et al., 2005) and from 11 to 13°C in Pinios river (Loukas, 2010) 
but at the same time, significant effect of stream shade resulting from unmanaged 
native forest sites has also been cited as the cause of significantly lower temperature 
mean values (Miserendino et al., 2011). Further we emphasized on pH of water 
samples which is considered an important parameter for testing water quality and 
interpreting aqueous chemistry (Baig et al., 2009). The pH of the water samples from 
all study sites was within WHO limits except in sector F–11 where the pH value of 
the water sample were slightly acidic (6.07). This indicates that urban domestic 
waste generated in residential sectors of Islamabad located along open water 
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channel is not disturbing the background pH values. However, in sector F_11, 
effluent discharged from the fabric painting industrial unit may have caused acidity in 
water. It is, therefore, reasonable to believe that effluents discharge, if present in any 
area, would have definite effect on pH of adjacent water bodies. Reports have shown 
contrasting pH results when compared to neighboring localities such as in 
Patancheru industrial area where all samples, except one have neutral to basic and 
alkaline values (Krishna et al., 2009). 

The EC of water samples were found (0.72–1.04 mS cm-1) to be higher than WHO 
permissible level, the high level of EC was due to significant amount of dissolved 
salts, high salinity and mineral contents in all the sampling sites, same result of EC 
due to significant amount of dissolved salts, high salinity and mineral contents has 
been repoted in water samples (Arain et al., 2009; Kazi et al., 2009). It also 
corresponds to the highest concentration of dominant ions, which are the result of 
exchange and solubilization in the aquifer (Sanchezperez and Tremolieres, 2003). 
The range of TDS and conductivity in water samples was found in the range of 430 
to 565 mg L–1 and 0.72 to 1.04 mS cm-1 respectively. Kazi et al. (2009) reported the 
range of TDS and conductivity in lake water 3580 to 4440 mg L–1 and 5.01 to 6.22 
mS cm-1, respectively. The EC and TDS showed range of 0.055 to 0.337 mS cm-1 
and 35.3 to 219 mg L–1, respectively in Jinshui River (Bu et al., 2009). Chlorides 
concentration was observed in a range of 320.51 to 454.28 mg L–1. This high level of 
major anion Cl in water samples was observed with the increase of EC. Same 
results of Cl concentration has been shown previously (Zacheus and Martikainen, 
1997; Kazi et al., 2009).  

The calculated COD values for all the water samples exceeded the Pak-EPA limits. 
Parameter COD is widely used for deteriorating waste concentration and is applied 
primarily to pollutant mixtures such as domestic sewage, agricultural and industrial 
waste. The concentration of Na ranged from 90.2 to 151.65 mg L–1, and Mastoi et al. 
(2008) reported Na concentration 460 to 590 mg L–1 in Mancher lake Jamshoro. But 
in Kallar Kahar lake sodium was observed from 250.1 to 650.1 mg L–1 (Raza et al., 
2009). Pb and Zn probably the most harmful because of their non– biodegradable 
nature and sorption. Domestic, industrial and agricultural activities are partly 
responsible for higher concentration of heavy metals in water resources (Ma et al., 
2009). Lead concentration in water samples showed alarming results in sector G–10, 
H–10 and I–9 by exceeding the permissible limits of Pak-EPA. Mastoi et al. (2008) 
reported a low concentration of lead (0.004–0.0096 mg L–1) in the drain of Sehwan. 
But alarming results were found by Nazif et al. (2006) in Bara River of Nowshera, 
lead concentration ranged from 0.43 to 0.63 mg L–1. 

With the increase of population, temperature, TSS, COD, hardness, Pb and Zn 
gradually increased, showed pollution load. Present study estimated positive 
correlation of temperature, TSS, COD, hardness, Pb and Zn with population. 
Increased value of COD represented high pollution load due to domestic and 
industrial waste water discharge. Alarming increase in Pb and Zn was calculated 
with the increase in population. All the sources of water pollution, i.e. industrial and 
domestic wastes not only contribute toxic chemicals to water but they also result in 
an increase of parameters like COD, TSS, TDS and thus deteriorate the water 
quality and make it unfit for drinking and other purposes. A lack of improper sewage 
disposal and of solid waste disposal system is threatening water resources in urban 
areas. The lack of organized collection of solid waste in the study area is the 
problem that leads to indiscriminate dumping of refuse. Thus waste disposal can 



98 

create serious pollution of water resources, especially where there is no control of 
waste disposal in or near water. In a study area, a lack of adequate sanitation 
facilities continues to threaten water resources in urban areas. Sharp increases in 
population and economic development in the study area mean that human activity 
has become an important geological agent that affects surface water and ground 
water both directly and indirectly leading to imbalance in the chemical composition of 
water. 

Water of sector E_11 was loaded with the pollution of EC, COD and Cl concentration. 
This pollution load gave the evidence of water quality deterioration. pH, EC, COD 
and Cl threaten the water quality by loading pollution in water of F_11. Load of 
pollution in G_10 water was determined in terms of EC, COD, Cl and lead 
concentration. Water of H_10 was unfit for any use, contaminated by EC, COD, Cl 
and lead concentration. Water of I_9 was highly polluted and showed alarming 
conditions of water quality having the pollution load of TSS, hardness, EC, COD, Cl 
and lead concentration. TSS, T–Hardness, EC, COD, Cl and Pb were found to be 
very high in sector I–9 (Table. 4). It is the main contributing source of pollution in the 
open water channel. Major cause of water pollution in I–9 is industrialization. Most of 
the industries in Pakistan are located in or around the major cities. They dispose 
their waste effluent directly into the nearby drains, rivers, streams, ponds, ditches 
and open or agricultural lands (Ullah et al., 2009). Even in the capital city Islamabad 
there is no proper management of industrial effluents (Mian et al., 1998). 

In all the sectors population was higher in G–10 and pollution load was higher than 
the other sectors except sector I–9 which was covered by industrial area. Protecting 
the water resources in the study area will be a formidable challenge. To control the 
damage being done to the sources, several steps will be required: First, consumption 
of water must be decreased until it reaches the sustainable level permitted by the 
available resources. Achieving this goal will require more efficient water use by 
industry, agriculture and area’s domestic population. Second, discharge of wastes 
into the surface water must be drastically reduced so that the ecosystem’s natural 
ability to degrade wastes will not be exceeded. Achieving this goal will require 
modernization of all the industrial and domestic processes that use water, thereby 
improving the recovery and recycling of waste water encouraging the use of high 
efficiency toilets to minimize the amount of sewage that is created. Third, additional 
water treatment facilities must be available and old facilities must be upgraded to 
increase the capacity. To create more sustainable means of production, there must 
be a shift in attitudes towards proactive waste management practices that represent 
a move away from control measures towards preventive measures in city. 

-.-.-.- 

Paper:  Hydraulic Modeling for Flood Hazard Assessment and Mitigation 
Measures - A Case Study 

Author:  M. Mohsin Munir, Engr. Rizwan Maqsood, Engr. Javed Munir, 
Engr. Tariq Altaf 

Recommendations: 

Following measures are recommended in order to minimize sediment entry into the 
Booni Gol. 

1. Provision of check dams/sediment traps at suitable location in upstream 
catchment reach may reduce debri flow in the nullah. The tentative locations 
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of proposed check dams have been marked using stream network generated 
from ASTER data. 

2. Minimization in exposed soils may cause reduction in debri flow. Exposed 
soils can be covered which may include top-soiling in conjunction with one or 
more of the following; seeding, mulching, hydro-seeding, sodding, erosion 
control blankets, turf reinforcement matting (TRM), riprap, gabion mat, 
aggregate cover and paving etc. 

3. Debri may be controlled in the catchment area by surface roughening (slope 
texturing). 

4. Existing drainage systems must be maintained in a way so that they remain 
active all-round the season. This may cause reduction in erosion in the 
catchment.  

5. Use of bio-engineering methods may cause reduction in debri flow. This can 
be achieved by introducing foilage that decreases impact erosion of rain 
drops, and increases infiltration of rain into the soil resulting in anchoring of 
the soil with root systems. As the plants grow, the strength of the bio-
engineered erosion control system strengthens. Typically bio-engineering is 
used to prevent erosion where there are environmental or aesthetic 
enhancement requirements; however, if properly selected and implemented, it 
will provide a simple and cost effective measure for controlling long-term 
erosion problems. 

6. The debri flow in the catchment may be reduced by the use of Compost 
blankets (Bio Chemical Material). Compost blankets enhance the soil fertility 
and improve the vegetation. This will directly reduce the soil erosion. 

-.-.-.- 

Paper:  Experimentation Study to Investigate the Effect of Green Roof 
Construction on Indoor Temperature in Local Climatic Conditions 

Author:  Mr. Imran Tariq 

Recommendations: 

This research work clearly demonstrates the significance of green roof system in 
prevailing energy crisis. Green roof system has kept the overall inside temperature 
peak well below the ambient temperature also green roof has reduced the surface 
temperature, from where it can be concluded that by constructing green roof system, 
cooling and heating loads of the building can be reduced significantly. Furthermore, 
green roof was also helpful in reducing overall surface temperature. The reduced 
surface temperature will ultimately be helpful in reducing the urban heat island effect 
if executed at vast scale. Further research should also be carried out to study the 
effect of intensive and semi-extensive green roofs on indoor and surface 
temperatures in local environmental conditions. 

-.-.-.- 
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Paper:  Artificial Recharge and IWRM at Community Level – The Balozai 
Project in Balochistan 

Author:  Dr. Abdul Majid  

Recommendations: 

The project activities that have been completed and our experience with the 
communities have highlighted the importance of taking the communities along all 
stages of concept clearance, project formulation, project development, project 
execution, and operation and maintenance. In this particular case the community 
coming from a backward of Balochistan was sensitized fully after a long process of 
dialogues on the project concept and the benefits that were likely to accrue from the 
project implementation. As a result the community fully participated in all activities 
and is sharing the cost of irrigations technology components in cash.  

This artificial recharge approach is the first of its kind not only in Balochistan but in 
Pakistan as well. The Water Programme of IUCN now has made elaborate plans to 
monitor the impact of the project on the local communities and undertake a number 
of outreach workshops at the project site in which farmers from other areas with 
similar problems, policy makers, and water managers would be invited to participate 
and see the project components. The ultimate aim is to achieve the ends of effective 
dissemination of the technologies.  

Initial results during 11 days (15,715 minutes) of test runs in the project area have 
been very encouraging. A total of about 431,995 gallons was released from the dam 
in 4 days (5,855 minutes) and allowed to recharge the aquifer. During this period the 
recharge wells never overflowed which indicates that all water was recharged and 
shows the water level behavior as recorded from the observation well. It can be seen 
that the water table started rising in the observation well after 1,335 minutes and 
continued to rise by 126 cm till 5,755 minutes. The system was closed after 5,855 
minutes of running. However, the water table remained stable at the same level for 
1500 minutes after closing. The water table started falling after 8,355 minutes. The 
trend was observed till 15,755 minutes when the overall gain in water level was 
recorded at 20 cm. It must be remembered that during all this period the Karez 
continued to flow with increasing discharges.  

It is concluded that the observation well, which is about 100 meters away from the 
recharge system, recorded the impact after 1335 minutes and thus the average 
travel speed of groundwater flow was 7.5 cm/minute. Similarly the water table 
dropped by 106 cm in 7350 minutes or 1.44 cm/minute. It can be seen from the 
Karez impact figure that flow at daylight point (1280 meters away from system) 
started showing increase after 2725 minutes of system operation when 199,240 
gallons of water had been recharged. The discharge increased by 16 gallons/minute 
after 7,175 minutes of system operation by which time 1,320 minutes had elapsed 
since the system had been closed.  

The following recommendations are made: 

1. Because of successful demonstration of the technology and its positive 
results, replication of the technology of artificial recharge be done for all delay 
action dams in the province so that they become effective once again for the 
purpose they were designed and constructed at huge cost to the provincial 
exchequer. 
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2. Beneficiary communities can easily share the cost of the artificial recharge 
system, as it is very cheap. However, technical and financial support can be 
provided by the government. 

The project is too young at this stage to carry out an in-depth analysis of impact on 
poverty. It is recommended that this monitoring be done at least after one year of 
system running. 

-.-.-.- 

Paper:   Water Availability and Tragedy of Commons 

Author:   Ms. Ruth Naymat Gill 

Recommendations: 

It has been heard many times that in order to solve a problem you need to realize 
that there is one. Awareness about any issue that is present in the society is the first 
step towards solving it. Water shapes our environment, affects our society and is the 
backbone of our economy. Any issues related to water directly affect peoples’ lives in 
all the three pillars of sustainability. Tragedy of commons is a common issue 
globally; however, ground water exploitation in Lahore presents a classic example 
the theory, especially considering the fact that Pakistan is among the top water 
stressed countries. In order to counter this situation a massive awareness and 
mobilization campaign is required to make people acknowledge the problem and 
take measures to save water and counter water availability issues.  

Community participation is very crucial for a successful program to carter shared 
problems like water mismanagement. Communities are major stakeholder of our 
ground water resources and they should be a part of water governance and policy as 
without the active participation of members of community, no mutually beneficial 
strategy can be developed. In order to achieve this, it is required that people are 
informed of the cause and its implications on their life so that they get to be actively 
involved in it and contribute their part effectively. 

-.-.-.- 

Paper:   Climate Change and Poverty Alleviation 

Author:   Prof. Shahida Saleem  

Recommendations: 

Climate change is likely to damage more harshly the poor countries of the world than 
the rich countries which are actually responsible for global warming. 

Almost all the poor countries of the world are in low latitude with hot and dry climates 
and are projected to suffer greater damages due to global warming than the rich 
countries which happen to be in the mid to high latitude which are currently cool. 
High latitude countries of Europe and America are expected to have more rainfall 
while many sub-tropical and semi-arid regions will likely experience less 
precipitation. Since the low latitude regions are home to the world’s poor, they will 
suffer most due to climate change and it will be more difficult to eradicate poverty 
from these regions. 

The rich countries have a high adaptive capacity that helps mitigate the outcomes of 
climate change. Even the most devastating events with substantial impacts have left 
their infrastructure largely intact. The less developed countries, on the other hand, do 
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not have the necessary infrastructure and technology to mitigate the impacts of 
climate change. Hence the world faces the double irony; countries which contribute 
least to global warming are both the most impacted and the least able to adapt. 

The most disturbing finding is that the developing countries have also started 
contributing to greenhouse gas emissions and this could have serious damaging 
effects on the newly emerging economies.  

Climate change, therefore, is a major threat to the economies of low and middle 
income countries along with the challenges of low agricultural productivity, depletion 
of natural resources, water scarcity and natural disasters. Without mitigating these 
challenges and adapting to climate change the dream of poverty alleviation cannot 
be fulfilled. 

-.-.-.- 

Paper:  Development of Alternative Water Resources in Pakistan: A 
Review of Rainwater Harvesting Practices 

Author:   Dr. Engr. Abdullah Yasar 

Recommendations: 

Major developing countries are water-scared which are distinguished by low rainfall, 
droughts, dry spells and food insecurity. Rainwater harvesting techniques are easy 
and simple to establish and operate. Though there are certain factors that can alter 
the local climatic conditions, rainwater can be a persistent water source. Rainwater 
harvesting has very few negative environmental impacts. So it is concluded that rain 
water harvesting offer the best achievable substitute and complementary supplier of 
water in a condition where presented water supplies are exhausting and be 
unsuccessful to accomplish the needs of an increasing population. 

-.-.-.- 

Paper:   Impact of Global Climatic Changes on Sustainable Use of 
Groundwater in Punjab 

Author: Ghulam Zakir Hassan Sial, Ghulam Shabir, Saleem Akhtar 

Recommendations: 

The climate change poses many positive and negative impacts on groundwater 
resources; one of the important consequences is bringing about changes in the 
quality and quantity of the groundwater resources. The recent global warming 
caused by the increased emissions of GHGs to the atmosphere by anthropogenic 
processes, has its effect on continental surface water, oceans, ocean productivity, 
vegetation, etc. In addition, it has a significant effect on the energy cycle and 
groundwater. We perceive the immediate climate change effects in terms of floods, 
drought conditions, glacial melts, etc. The effect of climate change is significantly 
more on the semiarid, arid and coastal aquifers of the world. In Pakistan, the 
vulnerability is extremely high because of overexploitation of the groundwater and 
accompanied land subsidence in urbanized areas. Groundwater is one of the most 
utilized resources in Pakistan for drinking and irrigation purposes.  Due climate 
change, demand of groundwater has increased for irrigation. More pumpage caused 
lowering of water table due to which cost of installation and operation of tubewells 
has increased.  The effects of climate change on groundwater resources in our 
country should be assessed under new environmental condition for better planning 



103 

and management of this vital resource. 

-.-.-.- 

Paper:   Environment and Eastern Rivers – Views and Options  

Author:   Engr. Usman-e-Ghani  

Recommendations: 

The Indus Waters Treaty 1960 is a unique Treaty as it has divided the rivers 
between the two countries. Such treaties in general accounts for sharing of the 
waters. Because of such a mode of sharing, the Eastern Tributaries of the Indus 
River System have lost the flows even to the extent of the minimum quantum 
required for sustainability of the ecosystems associated with these rivers. Hence, for 
an effective redressal of the issue, a resort to the various international agreements 
and the conventions is required to be made which amply recognize the importance of 
sustainability of the ecosystems and subsequently the whole of global environments. 
The whole of the global environment is being considered as one and single entity for 
the purpose. If parts of the whole are allowed to sustain damage then a stage may 
come where the losses may reach to the point of no return; a point where the neglect 
caused could only be taken as criminal – or else a deceit – to our generations to 
come. 

In order to revive and subsequently sustain the ecosystems associated with the 
Eastern Tributaries of the Indus River System, all these measures are too important 
to be considered and initiated. Side by side, the true implementation of the Indus 
Waters Treaty 1960, in letter and spirit is also emphasized. 

Hence, if summarized, perhaps the most rational course of action under the context 
of environmental sustainability of Eastern Tributaries of the Indus River System, or 
the important levels, which are required to be pursued in view of various multilateral 
instruments/approaches readily available at hand, may be seen as shown in the 
boxes hereunder: 
 

IMPORTANT LEVELS – I 

▪ Complete implementation of Indus Waters 
Treaty 1960. 

▪ Referral to various conventions on 
Climate Change, like those under 
UNECE, UNFCCC, etc. 

▪ Resort to various groundwater 
agreements and conventions on 
international aquifers. 

 

IMPORTANT LEVELS – II 

▪ Public awareness campaign (electronic, 
print and social media and seminars, 
etc.). 

▪ Community participation. 
▪ Groundwater resource development 

projects for the areas under impact (the 
innovations, conservation, crop pattern 
changes, etc.). 

-.-.-.-  
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Paper:  Improving Harvested Rain Water Quality of NUST Lakes by Three 
Stage Portable Water Filter 

Author:  Dr. Muhammad Anwar Baig, Ms. Mehwish Haq Nawaz  

Recommendations: 

This study was carried out to find the effectiveness of three stage portable water filter 
for harvested rain water of lakes. Findings of the present study focused on water 
samples collected from NUST lakes for improving  quality of water showed 
considerable variation in the physico – chemical and biological parameters of water 
before and after the treatment and especially in dry and wet season. These 
variations were due to the used coagulation, filtration and chlorination during the 
treatment process. 

The temperature of water samples ranged from 21.5 – 22.2°C before treatment 
which improved 20.8 – 21.5 °C and was within the permissible limit of Pak – EPA. 
This decrease in temperature was due to the use of mud pitchers for water 
treatment. Turbidity of lake water ranged from 1.2 – 2.7 NTU after treatment. It was 
due to the coagulation, which can successfully remove a large amount of organic 
compounds, including some dissolved organic material, which is referred to as 
Natural Organic Matter (NOM) or Dissolved Organic Carbon (DOC). Coagulation in 
water treatment involves the addition of chemicals to alter the physical state of 
dissolved and suspended solids and facilitate their removal by sedimentation 
(Kimura et al., 2013). As chemical products, coagulants react with the suspended 
and colloidal particles in the water, causing them to bind together and thus allowing 
for their removal in the subsequent treatment processes (Jiang and Wang, 2009). 

The aggregation mechanisms through which particles and colloids are removed 
include a combination of charge neutralization, entrapment, adsorption and 
complexation with coagulant ions into insoluble masses (Ghernaout and Ghernaout, 
2012). The larger particles, or floc, are heavy and quickly settle to the bottom of the 
water system. It can also remove suspended particles, including inorganic 
precipitates, such as iron. Similarly, water was cleared from colour (35 – 147 TPC) 
and odour as well because a large amount of DOC Dissolved Organic Carbon) can 
give water an unpleasant taste and odour, as well as colour.  While coagulation can 
remove particles and some dissolved matter as TDS were decreased from (125 – 
407) to (88 – 315) in the study but the water may still contain pathogens after the 
coagulation.  In an international report published in 1998, it was found that 
coagulation can only remove between 32 and 87 percent of bacteria. Usually, the 
pathogens that are removed from the water are removed because they are attached 
to the dissolved substances that are removed by coagulation. As an integral part of 
the conventional water treatment scheme, coagulation treatment has been employed 
to decrease turbidity and colour and to remove pathogens Verma et al., 2012). 
Coagulation can remove efficiently the hydrophobic and high molar mass fractions of 
NOM (Mao et al., 2013). Moreover, coagulation/flocculation processes have been 
intensively used for decolorizing wastewater (Verma et al., 2012).  Coagulation is 
often applied to augment biological phosphorous removal in activated sludge 
processes (Nguyen et al., 2010). In a current study alum coagulation was proved to 
be efficient for removing odour, colour and turbidity and decreasing the TDS, 
hardness and alkalinity of water. Similarly, Christopher et al., 2009 optimized 
coagulation using aluminium sulfate for the removal of dissolved organic carbon 
when water quality was pH ranged (6.4 – 8), turbidity was (1.7 – 7.3), colour was in 



105 

range of (16 – 54) and alkalinity was from 7 – 100. Chao et al., 2007 found that 
conventional water treatment system was efficient to make the water safe which was 
having turbidity (4.6 – 8.5), temperature (16.1 – 28.7), pH (7.98 – 8.62), alkalinity 
(183 – 191).  

The second step in a water treatment system is filtration, which removes particulate 
matter from water by forcing the water to pass through porous media. As coagulation 
does not remove all of the viruses and bacteria in the water, it cannot produce safe 
drinking water. It is, however, an important primary step in the water treatment 
process, because coagulation removes many of the particles, such as dissolved 
organic carbon, that make water difficult to disinfect. Because coagulation removes 
some of the dissolved substances, less chlorine must be added to disinfect the 
water. Less chlorination was done in treatment process after coagulation and 
filtration, which removed bacterial contamination from 136×103 cfu/ml. Disinfectants 
could oxidize organic matter, produce disinfection by-products and increase the AOC 
concentration. Therefore, much attention must be paid to the removal of organic 
matter before disinfection in order to limit DBP (disinfection by-products) formation 
and preserve the bio-stability. Moreover, high organic matter concentration results in 
high chlorine consumption and increased DBP formation (Christopher et al., 2009). 

The improving efficiency of lakes water by three stage portable water filter was 
successfully determined by before and after treatment analysis of water. In summer 
(dry) season water pollution was higher as compared to winter (wet) season. But 
three stage portable water filter was found efficient to improve the quality of NUST 
lakes. So rain water harvesting should be in practice to overcome the water shortage 
in areas like Islamabad, where water shortage becomes the prominent problem in 
summers. And there should be another path for the sewerage water to pass, to avoid 
the degradation of lakes water quality. And three stage portable water filter should be 
used which is the combination of (coagulation, filtration and chlorination) to 
overcome the shortage of safe water. 

-.-.-.- 
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Impact of infrastructure development and Pakistan economy – need for 
prioritization 

By 

Agha Adeel Afzal 

Infrastructure is generally defined to 
include sectors of transport (road/ rail/ 
water and airways), water and sanitation, 
power, telecommunications and irrigation. 

Studies in this area remain mostly focused 
on effect of infrastructure development on economic indicators of growth, 
however, development ultimately must be measured in terms of improvement in 
quality of life of people. 

At macro level, better infrastructure increases the productivity of capital both public 
and private whereas at micro level, it is taken as cause of reduced cost of production 
thereby increasing profitability, levels of output, labor and income and consequently 
employment. It also influences service quality in International trade making the work 
force as well as whole of the economy more efficient. 

Pakistan, for most of its contemporary history, has 
heavily focused on the role of transportation and energy 
infrastructure, and largely ignored the roles of other 
theories of economic development. 

Effects of careless planning? 

These effects can be positive or negative 

Examples of negative effects 

▪ Under investment in sewerage and comparatively 
over investment in water supply sector can lead to 
harmful contamination of water reserves. 

▪ Over irrigation may lead to negative growth. 

▪ Prolonged dependence on biomass fuel in some countries has led to 
increased erosion and loss of soil fertility.  

▪ Poor management of solid waste may cause problems in urban drainage. 

▪ Unplanned development and debris accumulation inside channels reserved 
for flood water escape played havoc by inundating large parcels of land 
bringing loss of precious lives and properties. 

Practical Example in Pakistan? 

Case of construction of High rise buildings in Karachi 

▪ “Building plans are being approved without developing civic infrastructure and 
conducting EIAs. This is a dangerous trend being witnessed in the city,” 
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Director General of the Sindh Environmental Protection Agency (SEPA) had 
recently told the audience of a seminar. 

▪ The Mayor requested the Sindh Chief Minister to stop builders from 
constructing giant structures across the city. He was of the view that not only 
sewage and water mains were in pathetic condition, but the rest of the city`s 
infrastructure was in similar condition. 

▪ Sindh High Court has imposed a ban on the construction of multi-storey and 
high-rise buildings till the water shortage in the Karachi city is overcome and 
new resources of potable water are put in place. 

▪ Sindh Building Control Authority (SBCA) has imposed a ban on the 
construction of multi-storied/high-rise buildings beyond ground plus two storey 
in the metropolis on May 23, 2017. 

▪ Builders are not happy with the situation and according to their version this 
ban has negatively influenced foreign investments in the country and 
preventing investments worth Rs 200 billion. 

Solution 

Carefully planned investments in water supply and sanitation and power 
sectors often results in a win-win situation. We need to fully understand 
interdependence of sectors. 

Some Important challenges for planners? 

Climate Change Challenge 

▪ Economic growth in Pakistan has averaged 2.6 percent since 1960. In recent 
years, the rate of growth has been negatively affected first by the 2008 global 
economic crisis and subsequently by the 2010 floods. The 
economy has shown resilience despite the heavy cost of 
the struggle against extremism and terrorism. 

▪ Pakistan’s vulnerability to climate risk has been amply 
demonstrated in recent years by the 1999 to 2002 
drought, 2007 storm surges generated by Cyclone 
Yemyin, and the 2010 floods that affected one-fifth of the 
country and an estimated 21 million people. In response, 
Pakistan’s 2013 National Climate Change Plan (NCCP) 
identifies adaptation as “the focus of this policy”. A Framework for Action on 
Climate Change to support implementation of the NCCP is under 
preparation. 

Social Challenge 

▪ Poverty rates remains high in Pakistan, where 32.5 percent of the population 
lives below the poverty line. Factors such as a rise in the number of internally 
displaced individuals, greater inequality, slow improvement in access to 
drinking water, and spending cuts in social programs.  

▪ Pakistan’s youth, between the ages of 15-24, are lagging behind their 
counterparts in much of South Asia. Primary education enrolment rates are 
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high, but only 34 percent of students enter secondary school and 5.4 percent 
into post-secondary institutions. An estimated 55 percent of individuals 15 
years and older are literate. 

▪ The health sector faces significant challenges. On a positive note, under-five 
mortality and infant rates have declined along with maternal mortality ratio, 
however mortality rates are still high and life expectancy for Pakistanis in 
2012 was 65.7 years. 70 children out of 1,000 die before reaching the age of 
five. 

▪ Medical attention is generally lacking in Pakistan, where there are 0.8 
physicians per 1,000 people. 

Environmental Challenges 

Pakistan faces a number of significant environmental challenges, particularly due to 
the degradation of natural resources and pollution (especially in urban areas). 

▪ A high rate of deforestation has left the country with only 4.8 percent forest 
cover. 

▪ Waterlogging is a significant problem in the low-lying areas of Sindh. 

▪ Coastal mangrove systems are degraded by reduced freshwater inflows, 
higher sediment loads, influx of invasive species, and pollution. 

▪ Weak enforcement of environmental regulations contributes to these 
concerns. Overall, it is estimated that environmental degradation costs 
Pakistan the equivalent of 6 percent of GDP per year. 

▪ Climate hazards in Pakistan include flooding along the Indus River, 
particularly in July and August due to heavy monsoon rains. Low-lying plains 
of Sindh and Baluchistan get affected by cyclones. 

▪ Due to Climate change mean annual temperatures in Pakistan increased by 
0.57°C in the 20th century; and this warming trend has accelerated in recent 
years. Concurrently, mean annual precipitation levels increased by 25 percent 
between 1901 and 2000 for all of Pakistan. However, rainfall in the southern 
arid plains and along the coast has decreased by 10 to 15 percent since 
1960, while wetter areas in the north have received more precipitation than 
the national mean. Global warming has caused sea levels to rise by about 
1.2mm per year in recent decades projected to continue into the future. 

Water scarcity 

▪ Mainly as a result of rapid population growth, surface and ground water 
availability per head is low and decreasing in Pakistan. Agriculture production 
is directly affected by decreasing and more erratic water supply, salt water 
intrusion and rising temperatures. Climate change impacts on water will 
mainly be felt as precipitation becomes more erratic. Also volume of water 
generated by glacial melt is altered. As a result, both floods and droughts are 
expected to become more frequent and intense. A continued decline in 
surface and ground water availability in southern Pakistan will have negative 
consequences for agriculture production, urban water supplies, and wetland 
and mangrove ecosystems. 
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▪ More erratic water supply, which could affect hydropower production and the 
cooling facilities of thermal plants. Extreme events could increase 
sedimentation of reservoirs and thus reduce the capacity of hydropower 
dams. As well, sea level rise and increased cyclonic activity could put coastal 
energy infrastructure at risk. Climate change could also increase the demand 
for energy by, for example, increasing the need for air conditioning and water 
pumps. 

▪ Much of the country’s population and economic assets are concentrated on 
the coast, which is increasingly affected by sea level rise, salt water intrusion 
and possibly by higher cyclonic activity. Multiple industries in this region are at 
risk, including energy, manufacturing, agriculture, fisheries and tourism. 
Forests and other ecosystems are also sensitive to climate change, as is 
human health, which could among other things be affected by expanding 
vector-borne diseases and heat stress. However, there is currently little 
detailed knowledge about the exact nature and possible extent of these 
impacts due to the general absence of comprehensive vulnerability 
assessments in Pakistan. 

Energy Challenge 

▪ At present, Pakistan is short of up to 5000 Megawatts of electricity, 30% of the 
population have no access to electricity, while 80% have no access to piped 
gas. The resulting load management practices are estimated to incur a cost of 
$5.8 billion to the different sectors of the economy and the loss of 400,000 
jobs. Shortage in energy supply is a key constraint, along with issues of 
inefficient use of energy, finance, institutional coordination, and industrial 
vision, which has made a number of productive activities uncompetitive in 
domestic and international markets leading to shutting down of SMEs and 
relocation of industrial plants to other countries. 

▪ Pakistan, as of June 2013, currently possessed a capacity to produce 22,812 
MW to fully meet the nation’s needs of 19,000 MW but problems with 
distributing that power through the electrical grid and power generation itself 
has reduced the supply to only 14,000 MW. Within the CPEC budget, $11 
billion is dedicated to the construction of ports, railways, and roads with the 
remaining amount to be dedicated for the construction of power plants. 

▪ In essence, the budget for CPEC allocates 25% of its resources to projects 
based on transportation infrastructure and 75% of the budget on projects 
aimed at power generation. Under current plans for CPEC, there are a total 
number of 24 power projects either planned, under construction, or 
completed. This is a cause of concern as Pakistan will now have an even 
greater excess power generation capacity with little mention regarding 
improvements to the electrical grid system. As of now, it is reported that 
Chinese companies will build the nation’s first high voltage line, a 4000 MW 
transmission line, from the district of Matiari in Sindh to the city of Lahore in 
Punjab. 

▪ Severe shortage of electricity in the country has increased the current market 
demand for solar panels from 350 megawatts (MW) per year in 2013 to 
approximately 1500 MW in 2017. 

https://www.usip.org/sites/default/files/SR375-Pakistans-Power-Crisis-The-Way-Forward.pdf?
https://thewire.in/39874/the-china-pakistan-corridor-is-all-about-power-not-electricity-but-the-real-thing/
https://www.dawn.com/news/1242804/tale-of-two-cpecs
http://www.cpecinfo.com/energy-generation
https://www.dawn.com/news/1305471https:/www.dawn.com/news/1305471
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Infrastructure Development Priorities and Alternatives?  

Key suggestions 

▪ Policy makers should be free of 
political compulsions and 
development should strictly be in 
public interest.  

▪ Instead of complete reliance on 
traditional project feasibility 
techniques such as cost benefit 
ratio, internal rate of returns etc. 
needs of people should be 
assessed through surveys by 
honest and dedicated teams of 
professionals and social workers for 
all sectors of growth with a system 
of rating.     

▪ Once identification of projects is complete a 3-5 year prioritized ‘Rolling Plan’ 
should be prepared. 

▪ Resource allocation should not ignore any sector of growth. 

▪ Institutions for “Infrastructure Development Fund” to raise funds through bond 
issues, Government transfers and external donor support should be 
strengthened. 

▪ Before preparation of PC-Is, technology options should be fully examined 
along-with carrying out the preliminary design after feasibility study. 

▪ National Climate Change Plan should be comprehensive to cover both short 
term and long term objectives. 

▪ Women empowerment schemes need to be encouraged in poverty alleviation 
programs. 

▪ At present Tax to GDP ratio is only 10% in Pakistan and needs to be 
increased manifold. 

▪ The increasing urban population requires a strategy to improve 
competitiveness by expansion of urban city markets, promotion of cluster 
development, improvement in urban governance, skill development and 
autonomous local government. 

▪ In most developing economic contribution by Small and Medium Enterprises 
(SMEs) in terms of employment is more as compared to the developed 
countries whereas in Pakistan only 7% bank loans are for SMEs. There is 
need to examine the dynamics, contributions, constraints and opportunities for 
SMEs in Pakistan. 

▪ Development of IT Sector is direly needed for earning foreign exchange 
through Software exports. 

▪ Development of housing facilities and investment opportunities for oversees 
Pakistanis for increased home remittances. 
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▪ Mix of Energy projects should be in favor of lesser cost projects (hydro energy 
projects). Renewable energy projects should also get priority especially solar 
projects being getting cheaper with time. Also transmission line projects need 
to be taken up on priority for evacuation of power. 

▪ Where feasible participatory projects involving social mobilization should be 
undertaken. 

▪ Goal, criteria, sub-criteria and alternatives should form basis of prioritization 
within renewable energy projects of wind energy, solar photovoltaic, solar 
thermal and biomass energy. Besides ranking and prioritizing of these 
technologies, results of the proposed decision model can also be used for the 
development of long-term renewable energy policy and energy roadmap for 
the country.  
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PROGRESS, RISKS AND PROBLEMS IN THE DEVELOPMENT OF 
SMALL HYDROPOWER IN PUNJAB PAKISTAN 

by 

Dr Engr Mazhar Hussain Mahu1 

ABSTRACT 

Punjab’s irrigation system can be effectively harnessed to generate cheap hydel 
electricity. The Punjab Power Development Board (PPDB) was created for the 
promotion of hydropower generation in the Punjab province. About 600 potential 
sites at different river falls, canals and barrages, with medium and low head and high 
discharge, having a total capacity of more than 800 MW have been identified. 
Feasibility studies for 10 hydel projects of cumulative 204 MW capacity have been 
conducted while 11projects are in progress with total capacity of 118MW. The 135 
MW Taunsa Hydro power project is at advance stage being developed in private 
sector on BOOT model as per Punjab Power Generation Policy 2009. Yet, nothing 
physical on ground has been started towards development of small hydroelectric 
power projects in private sector besides sincere and concerted efforts. The 
development of hydropower is considered a key factor for future progress. Small 
hydro development has been taking place steadily since a long time. The setting of 
low head hydroelectric schemes on large irrigation canals offer a good scope to 
utilize the falls. The present paper highlights the experience and progress of 
development of hydel projects in Punjab and pin points the risks and problems for its 
development by the Government with its own resources and also through private 
investment. Punjab government needs to take stock of the situation, executing the 
identified projects speedily to meet its political agenda of improving the socio-
economic conditions.  

1 INTRODUCTION 

Energy is one of the key factors for the development of national economics in 
Pakistan. Energy sources are divided into two main types; conventional energy 
(biomass, petroleum products, and electricity); and non-conventional energy (solar, 
wind, hydro, etc.). Punjab consumes 67% of the total electricity generation in 
Pakistan. Energy is an important need of Punjab’s economy. The sector has a direct 
impact on GDP growth and per capita income. All economic sectors are directly 
dependent upon the availability of energy in the form of power or fuel. Punjab 
Irrigation Canal System is the world’s largest contiguous 14,820 km long canal 
system. Punjab has over 600 low hydropower sites mostly under 50MW with a 
cumulative generation potential of over 600 MW on canals and barrages. Others big 
size hydropower projects are also available, especially 135 MW Taunsa Hydropower 
Project. The theoretical power of a hydro source is the product of the weight of water 
passing the unit time and the vertical height through which it falls, under average 
flow conditions. Turbines and generator both have efficiencies of over 90%. 
Therefore a modern hydroelectric station can convert over 80% of energy inherent in 
water into electricity. 

In Pakistan, most of hydel energy is from large scale schemes of more than about 10 

                                            
1 Director Hydropower, Punjab Power Development Board (PPDB), Energy department, Government of the 

Punjab 
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MW. However, many of these large hydel schemes were developed in a number of 
years ago, and the potential for identifying new large hydel schemes is now more 
limited, not only because there are fewer commercially attractive sites still available, 
but also because of environmental constraints. 

Table No 1: Status of hydel projects resource with PPDB (Private mode) 

Source 
Available Hydro Potential 

(MW) in Punjab 

Proposed Capacity of 
Projects (MW) 

undertaken by PPDB 

Canals 375 77 

Rivers 325 192 

Streams 35 35 

Total 835 304 

The Table -1 above indicates the status of small hydel power resource in Punjab. As 
a whole 36% proposed capacity of hydel projects have been under taken by PPDB 
till now. The small hydel projects of less than about 10-15MW now offer a greater 
opportunity for providing reliable, flexible and cost competitive power source with 
minimal environmental impacts. Small hydro power generation is now a well-
established technology. Small hydro power schemes are designed to offer power 
generation with high levels of availability over a long operating life. Civil engineering 
works (weirs, channels) can last for many years with suitable maintenance, and the 
mechanical and electrical lifetime of a hydro power plant can be up to 50 years.  

Small hydro schemes are characterized by relatively high initial capital outlay. 
However, these high initial costs are offset by the long life time of the scheme, its 
high reliability and availability, low running costs and the absence of annual fuel 
costs. Capital costs can often be reduced by making use of existing engineering 
structures or by refurbishing existing plant and equipment. The cost of generating 
power from small hydro schemes depends on the characteristics of the site, and in 
particular the height of the hydraulic head, such that the scheme’s economic viability 
decreases as the head decreases. In certain locations, however, even very small 
hydro schemes can be developed to provide an economic source of power. 

2 SALIENT FEATURES OF THE PUNJAB POWER POLICY (2009) 

Punjab Power Generation Policy 2006 (Revised 2009) provides adequate framework 
for the development of power sector in public and private sector. Punjab Power 
Development Board (PPDB) provides one window facility in this sector. Punjab 
Power Development Company-a Government sector corporate entity is also 
established to implement power projects in public as well as public-private-
partnership mode. Investors are invited to participate in the development of power 
generation projects based on any type of technology. 

• The Policy is applicable for the development of all types of technologies such 
as Hydel, Coal, Biomass, Solar and Wind, etc. 

• Projects may be developed on raw sites and where feasibility study is not 
available. 

• Concessions in duties/tax regime announced by Government of Pakistan are 
applicable for projects developed under the Policy. 
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• Standard format of Power Purchase Agreement (PPA), Implementation 
Agreement (IA) and Water Usage Agreement (WUA) are available. 

• Capacity payment charges (CPP) up to 90% for hydel projects. 

• Water use charges @Rs.0.42/Kwh are payable on the actual energy 
generated. 

• Dispersal of power is allowed in 3 modes:   

(i) Sale to utility company (WAPDA/DISCO),   
(ii) Sale to local area by establishing distribution network, 
(iii) Sale to dedicated industry (Self Utilization) 

• Use of Government land is allowed in two modes:  

(i) Lease.  
(ii) Equivalent Equity participation. 

• Projects may be developed in private Sector/JV mode. 

• Mode of investment for Hydropower project is normally “Build, Own, Operate 
and Transfer basis (BOOT) with concession period of 30 Years. 

3 PROJECT PROCESSING FEATURES 

The Punjab Power Generation Policy, 2006 envisages entertaining un-solicited and 
solicited proposals. Punjab Power Generation Policy 2009 allows development of 
projects in raw site and solicited modes. The raw site projects are green field projects 
for which feasibility studies are conducted by the Sponsors at their own risk and cost 
after award of the project. The solicited projects are the ones which are offered for 
investment after conduct of feasibility study. 

3.1 UN-SOLICITED (RAW SITES)   

• The proposal for which feasibility studies are not available could be developed 
for Power Generation and are classified as unsolicited proposal/raw sites. 

• The process includes invitation of expression of interest through press, 
registration and pre-qualification. The highest ranking sponsor is issued Letter 
of Interest (LOI) authorized to carry out feasibility studies within 9-12 months. 

• Tariff will be negotiated between sponsor and power purchaser and approved 
by NEPRA.  

• Letter of Support (LOS) will be issued for a period of twelve months to 
execute agreement (IA, PPA and WUA) and to achieve financial close. 

3.2 SOLICITED PROPOSAL 

•  Proposals will be solicited from investors for project for which feasibility is 
available. 

•  Process of selection involves invitation of competitive bidding through 
electronic and print media.  

• Competitive bidding process will involve pre-qualification, issuance of RFP, 
bidding, evaluation and award. 

• Lowest bidder in terms of tariff is selected, who will get tariff approved from 
NEPRA.  

• Letter of Support (LOS) will be issued for a period of twelve months to 
execute agreement (IA, PPA and WUA) and to achieve financial close. 

4 FISCAL AND FINANCIAL INCENTIVES   
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Power generation companies are allowed to import plants and equipment @ 5% 
duty. Other incentives include income tax exemption for life; full repatriation of profit 
plus investment; international arbitration awards enforceable under law; hydrological 
risks borne by the government; an attractive ROE, guaranteed net taxes as per 
Government of Pakistan Power Generation Policy - 2015. The power will be 
purchased by the National Transmission & Dispatch Company (NTDC) and/or 
respective distribution company. For evacuation of power, the transmission line from 
the company’s outgoing gantry will be constructed by the concerned power 
purchaser. 

5 SMALL HYDRO POWER DEVELOPMENT IN PUNJAB 

Punjab’s canal system has potential of 800 MW small hydel projects with total 
number of sites as 600. The sites identified varies in capacity and they are located in 
the varied geographical regions of the Punjab province. Since hydel projects are at 
differing capacities and varied hydrology, the hydel sites also have a varied range of 
unit energy generation costs.  

5.1 PROJECTS WITH FEASIBILITY STUDIES COMPLETED IN PRIVATE 
INVESTMENT 

Under private investment, the projects are divided in to three categories.  

a. Hydal projects on rivers falls 
b. Hydal projects on natural streams falls   
c. Hydal projects on canal falls 

Following three (3) hydropower projects on river falls sites at barrages are at 
different stages of development: 

• 135 MW Taunsa Hydropower Project on River Indus at Taunsa Barrage on 
right side, District Muzaffargarh 

• 20 MW Marala Hydropower Project on River Chenab at Marala Barrage on 
right side, District Sialkot 

• 18MW Rasul HPP, Rasul Barrage, District Mandi Baha-Ud-Din 

Following two (2) hydropower projects on natural streams sites are at different 
stages of development: 

• 10MW Murree Hydropower Project on Jhelum Tributary, District Rawalpindi 

• 25MW Soan Hydropower Project on River Soan Tributary, District  

Following fifteen (15) hydropower projects on canals falls are at different stages of 
development: 

• 25MW C.J. Link Tail Canal Fall, (RD. 316+622), District Khushab 

• 1.8MW Jhang Branch Canal (RD. 0+000 to 69+000), District Hafizabad 

• 4.6MW Lower Bari Doab Canal, RD. 260+000, District Sahiwal 

• 3.6MW Upper Gugera Branch Canal, RD. 216 +100 to RD. 220 + 750, District 
Nankana 

• 10.49MW B.S. Link-I Canal HPP, RD. 106+250, District Kasur 

• 7.5MW Lower Chenab Canal (LCC) HPP, RD. 0 + 000, District Gujranwala 

• 5.2MW Lower Jhelum Feeder Canal HPP, RD. 8+626, District Mandi Baha-
Ud-Din 

• 1.8MW LBDC HPP, RD. 489 + 000, District Sahiwal 
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• 2.8MW Khokhra HPP, Gujrat Branch Canal, RD 0+000 to 2+000, District 
Gujrat 

• 1.8MW Pakpattan Canal HPP, RD. 306+000, District Pakpattan 

• 1.8MW Lower Bari Doab Canal (LBDC) HPP, RD. 602+000, District Khanewal 

• 2.0MW BRBD Link Canal HPP, RD. 0+000, District Sialkot 

• 2.54MW BRBD Link Canal HPP, RD. 509+712, District Kasur 

• 7.10MW D.G. Khan Link – III Canal HPP, RD. 0+000 to RD. 14+000, District 
DG Khan 

The up to date status of each project is elaborated in the following sections; 

5.1.1 135MW TAUNSA HYDROPOWER PROJECT 

The 135 MW Taunsa HPP being the largest hydropower project in Punjab taken up 
by Punjab Energy Department, is under the advanced stage of the development, for 
which six (6) eminent Chinese’s power development companies have been pre-
qualified for Bidding. The project is environment friendly and clean energy. Feasibility 
Studies and physical Hydraulic Model testing of the proposed plant have been 
carried out by CWE China and updated by the Consultant i.e. M/s NESPAK. Photo 
No.1 shows layout plan and Photo No.2 depicts isometric view of 135 MW Taunsa 
Hydropower Project. National Electric Power Regulatory Authority (NEPRA) has 
approved the Request for Proposal (RFP) for invitation of Bids. The Expression of 
Interest (EOI) was invited for Prequalification of Sponsors in November, 2016. 
Resultantly, six (6) Chinese Sponsors have been prequalified and provided with 
NEPRA’s approved RFP for bidding purpose on the basis of lowest levelized Tariff 
under NEPRA’s Tariff Regulations CBTR-2014 with a bench mark tariff. NEPRA’s 
approved RFP was issued to the Sponsors for reverse bidding on the following 
benchmark Tariff: 

• Rs. 10.4658/KWh (10.3622 cents/KWh) on Foreign Financing 

• Rs. 12.2938/KWh (12.1721 cents/KWh) on Local Financing 

• Pro rata of above two on mixed Financing 

The prequalified Sponsors are: (1) China Three Gorges South Asia Investment Ltd. 
(CSAIL), (2) Power China Resources Ltd. (PCR-Sino Hydro), (3) China National 
Electric Engineering Co., Ltd. (CNEEC), (4) China Gezhuba Group Company Limited 
(CGGC), (5) Harbin Electric International Company Ltd. (HEIC) and (6) China 
Energy Engineering Group Guangxi Hydroelectric Construction Bureau Co., Ltd. 
(GHCB) / SINOTECH. The last date for Bid submission was 26th April 2017. M/s 
FICHTNER GmbH & Co. KG was appointed as the Consultant for Bids evaluation. 
The technical and financial bids have been opened and are being evaluated. The Bid 
Evaluation Report shall be submitted to NEPRA by end -September for declaring the 
Successful Sponsor. 
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Photo No 1: Layout plan of 135 MW Taunsa Hydropower Project 

 

Photo No 2: Isometric view of 135 MW Taunsa Hydropower Project 

The salient features of the project are as under: 

• Project Type    Hydroelectric / Run of the River  

• Installed Capacity   135 MW 

• Bulb Turbines    9 x 15 MW  

• Rated Head   5.8 m 

• Design Discharge   3155.5 m3/sec 

• Mean Annual Energy   650.89 GWh 

• Plant Factor    54.04% 
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• Project Investment Cost US $ 450 Million  

• EIRR    19.25% 

• FIRR    18.72%  

• Benefit to Cost Ratio  1.72 

5.1.2 20 MW Marala Hydropower Project  

The 20 MW Marala Hydropower Project lies on River Chenab at Marala Barrage on 
right side, District Sialkot. Feasibility Tariff is approved by NEPRA. Gazette 
Notification by Ministry of Water Power is awaited. Documentation for tripartite Letter 
of support (LOS) is in process. 

5.1.3 18MW Rasul Barrage Hydropower Project 

The 18MW Rasul HPP lies on right side of Rasul Barrage in District Mandi Baha-Ud-
Din. The Panel of Experts (POEs) has approved the Feasibility Study Report as per 
Policy. The interconnection study has been approved by the distribution company, 
GEPCO. The NOC from environmental department has also been taken. The 
sponsor is now preparing petition for getting generation license from NERPA. 

5.1.4 10MW Murree Hydropower Project  

The 10MW Murree Hydropower Project lies on Jhelum Tributary, adjoining the area 
of Kohala Bridge in District Rawalpindi. The Feasibility study is in progress. 

5.1.5 25MW Soan Hydropower Project  

The 25MW Soan Hydropower Project lies on River Soan and its adjoining Tributaries 
in District Attock. The Feasibility study is in progress. 

5.1.6 25MW C.J. Link Tail Canal Fall Hydropower Project 

The 25MW C.J. Link hydel project lies at Tail Canal Fall, (RD. 316+622), in District 
Khushab. The LOI was issued with 44MW Capacity initially. The project capacity is 
reduced to 25MW after effects of Mangla raising. The Generation License is withheld 
by NEPRA. Sponsor has submitted the revised Feasibility Study Report to NEPRA, 
as per NEPRA's direction of incorporating effects of post Mangla Raising. 

5.1.7 1.8MW Jhang Branch Canal Hydropower Project 

The 1.8MW hydel project lies on Jhang Branch Canal between RD. 0+000 to 69+000 
in District Hafizabad. The Upfront Tariff has been approved by NEPRA. The Gazette 
Notification by Ministry of Water and Power is awaited. Documentation for tripartite 
Letter of support (LOS) is in process. 

5.1.8 4.6MW Lower Bari Doab Canal Hydropower Project 

The 4.6MW hydel project lies at RD. 260+000 on Lower Bari Doab Canal in District 
Sahiwal. The Upfront Tariff has been approved by NEPRA. The Gazette Notification 
by Ministry of Water and Power is awaited. Documentation for tripartite Letter of 
support (LOS) is in process. 

5.1.9 3.6MW Upper Gugera Branch Canal Hydropower Project 

The 3.6MW hydel project lies at RD. 216 + 100 to RD. 220 + 750 on Upper Gugera 
Branch Canal in District Nankana. The Feasibility Study has been approved. 
Generation License is granted by NEPRA on 31.07.2017. Consent for Power 
Acquisition has also been given by LESCO and the same is awaited from CPPA (G), 
which is a pre-requisite for processing of upfront Tariff petition. Land Acquisition 
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process has been initiated. 

5.1.10 10.49W B.S. Link-I Canal Hydropower Project 

The 10.49W hydel project lies at RD. 106+250 on B.S. Link-I Canal HPP in District 
Kasur. Feasibility Study has been approved. Sponsor has submitted application for 
Generation License in NEPRA. Consent for Power Acquisition has also been given 
by LESCO and the same is awaited from CPPA (G), which is a pre-requisite for 
processing of upfront Tariff petition. 

5.1.11 7.5MW Lower Chenab Canal (LCC) Hydropower Project 

The 7.5MW hydel project lies at RD. 0 + 000 on Lower Chenab Canal (LCC) in 
District Gujranwala. Feasibility Study has been approved. Sponsor has submitted 
application of GL to NEPRA. The Consent for Power Acquisition is awaited from 
GEPCO and CPPA (G) is awaited, which is a pre-requisite for processing of upfront 
Tariff petition. 

5.1.12 5.2MW Lower Jhelum Feeder Canal Hydropower Project 

The 5.2MW hydel project lies at RD. RD. 8+626, on Lower Jhelum Feeder Canal in 
District Mandi Baha-Ud-Din. Feasibility Study has been approved. GL has been 
issued by NEPRA on 23.08.2017. Consent for Power Acquisition has been received 
from GEPCO but from CPPA (G), it is awaited, which is a pre-requisite for 
processing of upfront Tariff petition. The Sponsor has initiated land acquisition 
process. 

5.1.13 1.8MW LBDC Hydropower Project 

The 1.8MW hydel project lies at RD. 489 + 000 on Lower Bari Doab Canal (LBDC) in 
District Sahiwal. The revised draft of FSR was conditionally approved by POE on 
08.03.2017 subject to submission of approvals of IEE and Interconnection Study (IS) 
from EPA and MEPCO respectively.  

5.1.14 2.8MW Khokhra Hydropower Project 

The 2.8MW Khokhra hydel project lies at RD 0+000 to 2+000 on Gujrat Branch 
Canal in District Gujrat. The feasibility study has been approved. The application of 
GL is submitted to NEPRA. Consent for Power Acquisition has been given by 
GEPCO but from CPPA (G), it is awaited, which is a pre-requisite for processing of 
upfront Tariff petition.  

5.1.15 1.8MW Pakpattan Canal Hydropower Project 

The 1.8MW hydel project lies at RD. 306+000 on Pakpattan Canal in District 
Pakpattan. The Feasibility study is in progress.  

5.1.16 1.8MW Lower Bari Doab Canal (LBDC) Hydropower Project 

The 1.8MW hydel project lies at RD. 602+000 on Lower Bari Doab Canal (LBDC) in 
District Khanewal. The Feasibility study is in progress.  

5.1.17 2.0MW BRBD Link Canal Hydropower Project 

The 2.0MW hydel project lies at RD. 0+000 on BRBD Link Canal in District Sialkot. 
The Feasibility study is in progress. 

5.1.17 2.54MW BRBD Link Canal Hydropower Project 

The 2.54MW hydel project lies at RD. 509+712 on BRBD Link Canal in District 
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Kasur. The feasibility study has been conditionally approved by POE subject to 
approval of IEE and Interconnection Study (IS) from EPA and LESCO. Sponsor has 
obtained both approvals and now preparing petition for getting GL from NEPRA. 

5.1.18 7.10MW D.G. Khan Link – III Canal HPP, RD. 0+000 to RD. 14+000, 
District DG Khan 

The 7.10MW hydel project lies at RD. 0+000 to RD. 14+000 on D.G. Khan Link – III 
Canal in District DG Khan. The Feasibility study is in progress. 

 

6 PROJECTS IMPLEMENTED IN PUBLIC SECTOR 

Following four projects are being executed in Public sector to serve as model or pilot 
projects by Punjab Energy Department. These 4 SHP Projects of 20 MW capacity 
are being undertaken in Punjab under the ADB REDSIP.  

(i) 7.64MW Marala Hydropower project 

(ii) 5.38MW Chianwali Hydropower project 

(iii) 4.04MW Deg outfall Hydropower project 

(iv) 2.82MW Pakpatten Hydropower project 

The back ground details about all above four projects are referred in my Pakistan 
Engineering Congress papers as refereed at serial no 1, 2 and 3 at the end. The 
details of Technical Parameters of hydel projects under Public mode are given in 
Table-2.  

Table No 2: Details of Technical Parameters of hydel projects under Public mode 

 

The up to date status of these four projects is as under: 

6.1 Marala Hydropower project 

The achieved physical progress of Marala HPP is 99%. The transmission line is 
completed by GEPCO as sub-contractor. It is a 3- circuits and 1.68 km long. The 
Commercial Operation date (COD) is expected before December 2017 if special 
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closure of Upper Chenab Canal is given by Irrigation Department. The dry testing of 
E&M equipment has been completed. The details of progress of different activities is 
depicted in Table-3. Pictorial view of different activities is shown in Photos no. 3 to 5.  

Table No 3: Details of different activities at Marala HPP 

 

 

Photo No 3: Downstream View of Marala Hydropower Project 
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Photo No 4: View of Machine Hall of Marala Hydropower Project 

 

Photo No.5: Downstream view of spillway of Marala Hydropower Project 

6.2 Chianwali Hydropower project 

The achieved physical progress of Chianwali HPP is 80%. Erection of Poles is in 
progress by GEPCO, for 2- circuits, 2.11 km long transmission line. The Commercial 
Operation date (COD) is expected in March 2018. The details of progress of different 
activities is depicted in Table-4. Pictorial view of different activities is shown in 
Photos no. 6 to 8. The dry testing of E&M equipment is completed. 
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Table No 4: Details of different activities at Chianwali HPP 

 

 

Photo No 6: View of Power House of Chianwali Hydropower Project 
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Photo No 7: View of Machine Hall of Chianwali Hydropower Project 

 

Photo No 8: View of Machine Hall of Chianwali Hydropower Project 

6.3 Deg outfall Hydropower project 

The Deg Outfall HPP is nearly completed. The work was suspended due to settled 
spillway on February 17, 2017. After annual closure 2017, the canal water was 
diverted towards the spillway / Powerhouse of the project through a bypass 
arrangement. The canal water reached the Deg project site on 02-02-2017. On 17-2-
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2017, an abnormal pattern of water flow was observed at the spillway structure and 
the structure along with Service Bridge was settled. Resultantly, the EPC/ turnkey 
contractor requested for immediate closure of UCC. Accordingly this request was 
placed before the Irrigation Department and they started reducing the canal flows 
from its source, i.e., Marala Head works, 127 Km from this site. The contractor 
mobilized his resources at site to counter this situation. The water was diverted 
through the original canal route. The water flow of Mangtawala Feeder was restored 
through its original course. The project is still under construction phase and the site 
as well as all the machinery and equipment are still in the care and custody of the 
Contractor. Keeping in view the sad incident of DHPP, Contractor has also diverted 
the canal water to the old course of UCC at CHPP because of its same design as 
that of DHPP and no water is passing through the spillway of CHPP.  

Contractor has submitted two options for reconstruction of Spillway (a) at its original 
location and (b) in the prism of U.C.C. The Contractor has been asked to give his 
preferred option. In a meeting with Consultants, the Contractor has now indicated 
option (b) as his first preference and has promised to provide a conceptual proposal 
in couple of days. Final design will be reviewed by the Project Management 
Consultants after consultation with Irrigation Research Institute (IRI). 

The achieved physical progress of Deg Outfall HPP is 90%. But due to collapse of 
spillway, the progress is reduced to 80%. The erection of poles is completed by 
GEPCO, for 2- circuits, 2.11 km long transmission line. The Commercial Operation 
date (COD) is expected in March 2018. The dry testing of E&M equipment is 
completed. The details of progress of different activities is depicted in Table-5. 
Pictorial view of different activities is shown in Photos no. 9 to 11.  

Table No 5: Details of different activities at Deg Outfall HPP 
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Photo No 9: View of Power House and Spillway of Deg Outfall Hydropower Project 

 

 

Photo No 10: Downstream View of Power House of Deg Outfall Hydropower Project 
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Photo No 11: View of Machine Hall of Deg Outfall Hydropower Project 

6.4 2.82MW Pakpatten Hydropower project 

The achieved physical progress of Pakpatten HPP is 100%. The Commercial 
Operation Date (COD) has been achieved in March 2017. The details of progress of 
different activities is depicted in Table-6. Pictorial view of completed Pakpatten HPP 
is shown in Photos no. 12 to 17.  

 Table No 6: Details of different activities at Pakpatten HPP  
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Photo no. 12: Exterior View of completed 2.82 MW Pakpattan HPP 

 

Photo # 13: View of Tail race of 2.82MWPakpatten HPP 
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Photo # 14: View of Machine Hall of 2.82MW Pakpatten HPP 

 

Photo # 15: View of Control Panels of 2.82MW Pakpatten HPP 
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Photo # 16: View of Over Head Crane of 2.82MW Pakpatten HPP 

 

 

Photo # 17: View of SCADA System of 2.82MW Pakpatten HPP 

7 RISKS 

• Development of small hydel projects in IPP mode in Punjab are first time 
being taken up in hand and encouraged to local as well foreign investors.  

• The projects are being developed on barrages and canals. Hydrological risk at 
barrages is higher in comparison to perennial canals.  
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• Main risk is the arrangement of debt as banks are afraid of circular debt and 
decline to provide debt for development of hydel projects. Therefore, projects 
did not mature. 

• Competency of Consultants and Contractor to design, construct such projects 
is also compromised one. 

8 PROBLEMS 

• Tariff determination has been approved by the Regulator for the three (3) 
Hydropower Projects and submitted the same to Ministry of Water & Power 
(MoWP). These three projects are (a) 20MW Lucky Hydropower Project on 
Marala Barrage dated April 06, 2016, (b) 1.8MW Alka Hydropower Project on 
Jhang Branch Canal dated May 09, 2016, (c) 4.6 MW Ravi Hydropower 
Project on LBDC dated February 14, 2017 

• Issuance of Gazette Notifications of NEPRA’s determination is held up with 
MoWP and the Sponsors are facing difficulty for achievement of Financial 
Close. 

• For option of upfront hydel power Tariff by the IPPs of small hydropower 
projects up to 25 MW, the Sponsors are required to produce Power 
Acquisition Request (PAR) from respective DISCOs and / or CPPA (G) as a 
pre-requisite. The Sponsors are experiencing difficulty for obtaining such 
consent. Certain projects are indicated as reference; (a) 10.49 MW HPP at 
Balloki Sulemanki Link-I, (b) 3.6 MW HPP on Upper Gugera Branch Canal, (d) 
7.55 MW HPP on Lower Chenab Canal, (e) 2.8 MW HPP on Gujrat Branch 
Canal. 

• In Punjab, the hydel sites have a head in the range of one to three meters. 
For this there is no need of installing conventional machines units. 

9 CONCLUSIONS AND RECOMMENDATIONS 

• Till now Punjab has utilized 36% hydel resources out of 800 MW. It is dire 
need to develop remaining hydel resources without further loss of time being 
cheap and clean hydel energy. 

• Four hydel projects (4) on different canals in Punjab with total capacity of 
20MW are developed by the Punjab government through foreign funding. 
Taunsa Hydropower Project having 135 MW capacity is being also developed 
on river Indus at Taunsa barrage on its right side through private sector on 
BOOT bases. Bankable feasibility studies have been prepared for some small 
hydel projects too. Private sector has to be invited to develop these solicited 
projects on build-own-operate-transfer (BOOT) basis. It is important to 
promote hydel generation and utilize hydel resources in Punjab fully that the 
hydel projects can be allocated on minimum levelised tariff through 
competitive bidding, in accordance with the provisions of the policy. 

• It is important to promote small hydro power in Punjab through a program of 
technology demonstration projects, market enablement, resource assessment 
and work to address non-technical issues, such as environmental issues and 
planning.  

• The best way to promote energy security and help nations develop, while 
protecting the environment and improving public health is to promote clean 
and affordable energy hydro technologies. A diversified approach is required 
that include conventional, advance and renewable energy and energy 
efficiency technologies. 
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• To develop a hydropower project, it is vitally important to conduct proper and 
quality feasibility study by selecting quality Consultants. 

• Private Sponsors feel that the procedural requirements are lengthy and hectic. 
Getting “No Objection Certificates”, (NOCs) from parent Government’s 
Departments involves too much time, delays are not in days, not in weeks, but 
in many months, even take a year, even more. Ultimately international as well 
as local investors lose their interest. The Governments as well as the 
Sponsors are indifferent to the opportunity cost the nation has to pay heavily 
in case of long delays in implementation of these hydel projects. 
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Technical Lecture  

SATELLITE TECHNOLOGY AND APPLICATIONS 

by Engr. Raheem Sanaullah Choudhry 

held on July 22, 2017 

 

 

Technical Lecture by Engr. Raheem Sanaullah Choudhry was held on 22nd July, 
2017 by Pakistan Engineering Congress at Mashhadi Hall, (4th Floor), PEC Building, 
97-A/D-1, Liberty Market, Gulberg III Lahore.  

He has distinguished educational and professional career with More than twenty-one 
(21) years of experience in the field of Electronics, Telecommunications and Space 
technology. He has made invaluable contributions towards the development and 
progress of Pakistan's National Space Programme.  

Outline 

➢ Overview  

 Orbits 

 Satellite 

 Launch Vehicle 

 Ground Segment 

➢ Satellite Applications 

➢ Satellite Development 

➢ Satellite core Technologies development & trends 

➢ Satellite Technology transformation trends 

“Whereas those who have the capability to control the air, control the 
land and sea beneath it, so in the future it is likely that those who have 
the capability to control space will likewise control the earth’s surface” 

      

     Gen Thomas D. White 

            Chief of Staff, USAF, 1957 
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SATELLITES – OVERVIEW 

Basic Orbit Types 

 

Numerous Satellites Surrounding the Earth 
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Major Elements of any Space Programme 

▪ Spacecraft/ Satellite 
▪ Satellite Launch Vehicle  
▪ Satellite Launch Facility  
▪ Mission Control Center  
▪ Ground Control Station(s)  
▪ User Earth Stations/ Terminals 

Satellites vs. Probes 
▪ Satellites 

 Earth-bound Spacecrafts 
▪ Probes 

 Outer Space Exploration Spacecrafts 

Satellite Payload and Satellite Platform 
▪ Satellite Payload 

 The equipment meant to undertake the actual mission is collectively termed 
as “payload”, such as communication, navigation, weather, earth observation 
payloads etc. 

▪ Satellite Platform 

 All the on-board equipment meant to support the payload is collectively termed 
as “platform”. This includes power, control, data handling, command and 
telemetry, structure, thermal control subsystems.  

 
 

LV Interface Adaptor 

Payload 

Platform 
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Major Satellite Types 
▪ Communication 

 
Intelsat 23 

▪ Earth Observation 

 
Astrium Pleiodes  

▪ Remote Sensing 

 
ESA’s Envisat 

 

LV Interface Adaptor 
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▪ Weather 

 
ESA’s Me/Op-A 

▪ Navigation 

 
GPS-IIR (M) 

▪ Scientific  

 
ESA’s Plank 
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▪ Experimental 

 
DLR’s TET-1 

▪ Manned Missions 

 
International Space Station (ISS) 

▪ Military 
• Communication 

 
UK’s SkyNET-5 
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• Intelligence/ Reconnaissance/ Surveillance 

 

US’s Milstar 

• Killer (Anti-satellite)  

Probes Mission 

Missions that deal with study of matter and 
phenomena occurring in solar systems, 
galaxies and stars etc. 

▪ Solar Probes 

▪ Comets and Asteroids 

▪ Origin and future of Universe 

▪ SETI: Search for ET Intelligence  

▪ Planetary Missions 

LAUNCH VEHICLE- OVERVIEW 

Satellite Launch Vehicles 
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LAUNCH VEHICLE- OVERVIEW 

Satellite Launch Vehicle Configuration 

  

Launch Vehicle Payload Adaptors 
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Satellite Launch Facility 

  
China’s Xichang 

 
Satellite Control & Operations Centre 

  
Satellite Control Centre (SSC Communications Operations Control Centre 

(COCC) 
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GROUND SEGMENT - OVERVIEW 

Ground Control Station 

  

PakSat-1R PakSat-1R  

Satellite Control Facility – Lahore Satellite Control Facility – Karachi 

Ground User Earth Stations/ Terminals

 

User Earth Stations/ Terminals 

SATELLITE APPLICATIONS – INTRODUCTION 

Key Civilian Applications 

1. Communication and Broadcasting 
2. Remote Sensing and Earth Observation 
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3. Navigation 
4. Weather Forecasting/ Global Climatic Change 
5. Space Exploration 
6. Mineral Prospection 
7. Search and Rescue 

 

1. Civilian Applications – Communication & Broadcasting 

▪ Telecommunication 
▪ Video Broadcasting (DVB/ DTH/ HDTV) 
▪ Broadband Internet 
▪ Satellite News Gathering (SNG) 
▪ Backhaul Connectivity 
▪ Tele-Medicine 
▪ Tele-Education 
▪ E-Commerce 
▪ Emergency Communication 
▪ Rural/ Remote Area Communication 

  
Telecommunication Broadband Internet 
 

 
Video Broadcasting 
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Tele-education Emergency Communication 

2. Civilian Applications – Remote Sensing/ Earth Observation 

▪ Environmental Studies 
▪ Hydrology 
▪ Bio/ Nature Conservation 
▪ Forestry 
▪ Agricultural Engineering 
▪ Physical Planning/ Land Surveying 
▪ Disaster Management 

 

     
Global NO2 Monitoring Physical Planning Crop Monitoring 

 

     

Balakot (Earthquake 2005) Mansehra (Before and After Flood of 2010 
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3. Civilian Applications – Navigation 

     

Aviation Navigation Surveying Location Finding 

4. Civilian Applications – Weather Forecasting 

 
Weather Satellite Image 

5. Civilian Applications – Space Exploration 
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Outer Space Exploration 

6. Civilian Applications – Mineral Prospection 

 
Mineral Exploration and Identification 

7. Civilian Applications – Search and Rescue (SAR) 

 
COSPAS-SARSAT System: 33000+ People Rescued since 1982   
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Key Military Applications 

▪ Early Warning  
▪ Reconnaissance/ Surveillance 
▪ Navigation 
▪ Communications 
▪ Damage Assessment 
▪ Mission Planning and Assistance 
▪ Electronic Intelligence 

 

SBIRS (Space Based Infrared System) 

▪ Consolidated system intended to meet the United States' infrared space 
surveillance needs 

▪ Scanning and tracking infrared 
sensors  

▪ Designed to provide key capabilities 
in the areas 

▪ Missile warning  
▪ Missile defense  
▪ Battle space characterization 
▪ Satellites in Geosynchronous 

orbit (GEO), sensors hosted on 
satellites in highly elliptical 
orbit (HEO),  

▪ Ground-based data processing and 
control  
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Electronic Intelligence (ELINT) 
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SATELLITE CORE TECHNOLIGIES – DEVELOPMENT & TRENDS 

Core Technologies 

RF and Microwave Engineering 
▪ Antennas 
▪ Filters, IMUX, OMUX 
▪ High Power Amplifiers 
▪ Waveguides 
▪ Switches 

     

Parabolic Antenna Horn Antenna RF Switch 

     

Waveguides Amplifier (TWTA) Filters 

Core Technologies 

Electrical and Electronic Engineering 
▪ Digital Electronics 
▪ Analog Electronics 
▪ Control Electronics  
▪ Power Electronics 

 

Digital Electronics Battery 
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Solar Array  Power Electronics  

Core Technologies 

Mechanical Engineering 
▪ Satellite Structure 
▪ Unit Housings 
▪ Deployment Mechanisms 
▪ Drive Mechanisms 

Momentum and Reaction Wheels 

 

Satellite Structure Unit Housing SA Drive 
Mechanism 

 

SA Deployment Mechanism Antenna Deployment Mechanism 
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Core Technologies 

Thermal Control 

▪ Multi-Layer Insulation (MLI) 
▪ Optical Solar Reflector (OSR) 
▪ Heat Pipes 
▪ Heaters 
▪ Lubricants, Paints 

 

MLI  Heat Pipes 

 

Core Technologies 

Space Propulsion 

▪ Rocket Motors/ Engines 
▪ Thrusters 
▪ Valves 
▪ Propellant Tanks and Pipes 

 

 

Propellant Tank Thruster Rocket Motor 
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SATELLITE CORE TECHNOLOGIES – DEVELOPMENT & TRENDS 

Core Technologies 

Optics/ Optoelectronics 

▪ Telescope (PAN, MS, HS) 
▪ Detector (CCD) 
▪ Read Electronics 
▪ Data Storage and Processing 
▪ Data Transmission 

Software Engineering 

▪ Mission Control 
▪ Flight Dynamics 
▪ Dynamic Satellite Simulation 
▪ Satellite Control Software 
▪ Real Time Operating System 
▪ Command and Data Handling 
▪ Attitude and Orbit Control 
▪ Thermal Control 
▪ Onboard Computer 
▪ Failure Detection, Isolation and Recovery (FDIR) 

 

Mission Control Software Flight Dynamics Software 

Simulation and Test Facilities 

Launch Environment 
▪ Vibration 
▪ Shock  
▪ Acceleration 
▪ Acoustic Noise 

Space Environment 
▪ Compact Antenna Test Range (CATR) 
▪ Thermal Vacuum (TVAC) 
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▪ Zero Gravity Simulation 
▪ Space Radiation Simulation 
▪ Sun Simulator 
▪ Earth Horizon Simulator 
▪ Star Constellation Simulator 

 

TVAC  Vibration 

 

SA Deployment in Zero g  CATR  

SATELLITE TEHNOLOGY TRANSFORMATION TRENDS 

Trends in Satellite Technology 

▪ Shift from large to small Satellites 
▪ Micro and Pico Satellites forming Constellation 
▪ Student Satellite Project to develop awareness 
▪ Use of Commercial Off The Shelf (COTS) Components in Space Technology 
▪ Modularity and Re-configurability in Satellite design 
▪ Highly Adaptable Satellites (HYLAS) 


