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E.0 EXECUTIVE SUMMARY

E.1 Key Points on Existing Situation

Sialkotds current popul ation is about 809, 871,
area. The estimated growth rate of the urban agglomeration, 3.42% per annum, will result in
a total population of around 1.10 million in 2020

E.1.1 Water Supply

Sialkotds water supply is good by Pakistan stan
in the town (39,000 domestic), which serve about 65% of the population within the old

Municipal Corporation limits but only about 35% of the urban population, excluding the
Cantonment. There are approximately 5,500 connections in the Cantonment, covering an

estimated 38,500 people or about 47.5% of the civilian population of the Cantonment. The

TMA say that the existing distribution system covers about 70% of the area within the pre-

2001 municipal limits.

The available information on the extent of distribution mains suggests that the potential
coverage within the pre-2001 municipal limits is close to 100%. The difference between the
area and population coverage in this area suggests that there is scope to make new
connections within it. There are currently no connections outside the pre-2001 municipal
limits so there is greater scope for providing new connections in this area.

On the basis of the rated 1.5 cusec tubewell rating, the existing Sialkot City system should
produce around 66 gal/person per day, to the presently connected population, if all the
existing tubewells are operated for 8 hours per day. This figure could be almost doubled by
bringing the 20 recently installed tubewells into operation and increasing the operational time
for each tubewell to 12 hours per day. This production would be sufficient to provide around
47 gall person per day to the whole urban population.

The existing 15 tubewells in the Cantonment operate for an average of 8 hours per day and

at their rated capacity provide about 48 gal/person per day to every civilian inhabitant of the

Cantonment. Military personnel are served separately by Military Engineering Services

(MES). Even allowing for the fact that the actual discharge of tubewells may be less than

t heir rated capacity, i t atei needscareenatrfor mdreawaterSi al ko't
production to serve existing systems

The existing distribution system consists of one large interconnected system and four small
discreet systems on the western side of the city. The estimated total length of main is about
192km. The TMA believes that the water mains are old and in poor condition and the limited
available information suggests that unaccounted for water levels are fairly high. Also,
surveys carried our during the Fichtner' study suggest that people are more concerned
about water quality than the availability of water. Studies in other towns suggest that poor
water quality is as likely or more likely to result from infiltration of dirty water into distribution
mains as from poor quality of the groundwater.

Improvements in existing distribution systems should be a priority but should be preceded by
detailed leakage/system assessment studies to determine the exact scope of the main
replacement required. Existing house connections use galvanised steel (GI) pipe and
should be replaced with polyethylene or polypropylene random co-polymer (PPRP) pipes at

' The 2006 Fichtner Report on Urban Service Provision
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the same time that distribution systems are improved. Care should be taken to remove all
connections to old pipes and plug or remove those pipes when new systems are being
installed. To guard against contamination, both of the source and distribution mains,
chlorination facilities should be installed and operated at all tubewells

There are nine elevated reservoir within the ex-Municipal Corporation area, with a combined
volume of 2,600 cubic metres or 570,000 gallons, equivalent to about 1 hours storage at the
current average daily demand, None of the elevated reservoirs is currently used but the aim
should be to bring them back into use and increase elevated reservoir capacity, as described
later in this report. For initial estimating purposes, calculations are based on the need to
provide 3 hours storage capacity at average daily demand. This figure should be refined
during detailed design

Connections are generally charged on the size of
ferrule is Rs910 per annum. Commercial users may pay more as do the residents of Model

Town, whose tariff is Rs1,255 per annum, for which they theoretically receive a continuous

supply, although this cannot be achieved during periods of frequent load-shedding. We

have estimated cost recovery to be about Rs900 per connection per year, which suggests

that most people are paying their bills. Revenue is approximately 62% of operational costs,

not good but better than that in many TMAs.

E.1.2 Sewerage, Drainage and Wastewater Disposal

Sialkot is partly sewered and partly served by open and covered drains. The sewers are in

poor condition and blocked in many places. The main system served the centre of the city

and the area to the west, dischargingtoa 540 di ameter trunk sewer e
which conveyed wastewater to a main pumping station at Mianapura. This was intended to

lift wastewater into the Bhaid Nullah.

The pumping station is no longer operational and indeed may never have operated properly.
The resulting surcharging of the sewer must have contributed to its reported poor condition.
There are also reports that it was poorly constructed, with backfalls in places

A second pumping station lifts wastewater from the Model Town sewerage system into
branch of the Bhaid Nullah. This pumping station is in poor condition and the original wet
well T dry well arrangement has been abandoned and replaced by a single pump at ground
level. The high suction lift is not conducive to efficient operation. A third pumping station
has been provided close to the town centre to lift wastewater from the blocked sewer
system. This pumping station is in poor condition and there is only one working pump,
located at ground level. Much of the wastewater from the city centre is being discharged via
a covered drain

Two further pumping stations are provided to pump wastewater into the Bhaid Nullah during
monsoon conditions. A larger pumping station, located near Anwar Khawaja Chowk,
performs the same function for flows to the Aik Nullah. It appears that these pumping
stations are required infrequently.

There is no separate storm system. Roadside drains along main roads are described as
storm drains but actually carry both storm and foul flows. The options for separating storm
and foul flows are outlined later in this report and will be studied further under consultancies
proposed under Tranche 1 of the proposed ADB loan

GHK Consulting Limited Page2
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E.2 Vision and strategy
The proposed long term vision for Sialkot is that

1. All inhabitants enjoy access to a continuous 24 hours per day water supply, delivered in
adequate quantities at good pressure.

2. All wastewater is removed from residential, commercial and industrial areas and treated
or otherwise managed in a way that prevents harm to the natural environment and
removes health risks to the general populace.

3. Storm water is managed so as to avoid flooding and prevent excessive storm water flows
to sewage treatment works. This will mean separating sewerage and drainage systems
as far as is possible. Where complete separation is not possible, the aim should be to
slow storm flows into sewers so as to ensure that peak flows are attenuated and the
drain capacity is not exceeded.

Achievement of this vision requires:

extension of the water supply system to serve all citizens;

reduction of unaccounted for water to a target figure of around 25% of consumption;
hygienic in-house sanitation facilities;

effective wastewater collection and treatment; and good management systems to
ensure that facilities are maintained and repaired/replaced as and when necessary

T
1
1
T

These overall objectives cannot be achieved overnight. Rather the proposed strategy is a
stepwise expansion of facilities in a way that matches operational needs to management
capacities. There should be a strong initial focus on water supply, with the aim of increasing
the percentage of the population connected from about 35% of the urban population at
present up to at least 75% by the end of the project period®. At least 80% of consumers
should have a supply that is continuous (24/7) and meets WHO water quality standards.
Proposed sub-projects will involve improvements to existing facilities within the present
supply area and expansion into selected areas on the outskirts of the city. In all cases,
there will be a strong focus on operability

The initial focus for wastewater management should be on rehabilitation of existing pumping
stations and sewers, thus ensuring the maximum return on sunk investments. New branch
sewers are proposed in areas in which existing trunk sewers discharge by gravity under
normal operating conditions. (In practice, this will mean sewers in the Fatehgarh and
Pasroor Road areas, south-west and south east of the town centre respectively). While this
initial phase of work is being implemented, a detailed planning and design exercise is
proposed to:

1 Confirm initial assumptions;

1 Assess options; and

1 Develop detailed designs and documents for Tranche 2 and Tranche 3 sewerage and
sewage treatment investments

An initial planning exercise has identified three main drainage areas, each served by trunk
sewers that will deliver wastewater to wastewater treatment plants located on the outskirts of
the city. These drainage areas will be developed in a planned manner with investment in
branch and collector sewers timed to match that in trunk sewers and treatment facilities

2 Distribution coverage will be higher than this i the aim should be to achieve at least 95% area coverage - but
percentage coverage in terms of connections will be less than percentage area coverage because some
households will choose not to connect.

GHK Consulting Limited Page3
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The sewerage plan will be finalised in the course of a consultancy contract, funded under
Tranche 2 of the proposed project. The preferred treatment approach will involve primary
treatment in either anaerobic waste stabilisation ponds or upward flow anaerobic sludge
blanket reactors (UASBs) followed by secondary treatment sufficient to achieve Pakistan
EPA standards. If sufficient land is available at a reasonable price, treatment should be
provided by facultative and maturation waste stabilisation ponds. Other options to be
explored by the design consultants include high rate trickling filters, aerated lagoons followed
by settling ponds, moving bed biological reactors and variations on the activated sludge
principle, including sequencing batch reactors. Given the current poor reliability of power
supply, the high cost of power and the likelihood of frequent load shedding, preference
should be given to treatment options that minimise reliance on power. Preliminary
investigations suggest that high rate filters may provide the best secondary treatment
options

As indicated earlier in this Executive Summary, physical improvements will only be
implementable and sustainable if capacity exists to first implement them and then ensure
their ongoing operation and maintenance. This will not be possible without attention to
institutional strengthening needs. The overall strategy proposed for managing water supply,
wastewater collection and treatment and solid waste management services in Sialkot is to
be based on the creation of the Sialkot Water and Sanitation Company, a Government
company set up under the Companies Ordinance.

In its early years, the proposal is that this will be supported by consultants and an
international operating company under a management contract. This report focuses on the
6 | o-welrinstitutional strengthening and capacity-building needs. The aim should be to
achieve staffing levels of around 3 per 1000 connections for water supply (down from the
current level of about 4.5) and a similar ratio for sewerage and wastewater treatment. It will

be equally important to:

1 Change the balance of staffing, increasing the percentage of skilled workers and
reducing reliance on unskilled workers.

1 Provide staff training so that staff with the knowledge and skills to work with new systems
and technologies is available.

1 Improve stores and procurement systems and procedures, so as to minimise delays in
responding to needs

1 Decentralise financial and decision-making powers as far as is possible

The possibilities for contracting out specific tasks to the private sector should be explored.

Possible models include the proposed 6ter mbd

a local workshop in Kasur) and various forms of management and lease contract for the
management of local water distribution systems. Such options can be pursued by SWSC
and its management contractor at an appropriate time.

E.3 Proposed Sub-Projects and Technical Assistance Inputs

Proposed projects to be implemented in Tranche 1 are described, with base costs, in
following table

Taken together, the base cost of Tranche 1 water supply investments is $16.54 million while
that of Tranche 1 sewerage and drainage costs is $13.52 million. Preliminary costs for
consultancies relating to detailed design and supervision of Tranche 1 and 2 projects are
given in following Table. In addition, the possibility of including a consultancy to explore the
options for pre-treatment of industrial effluents is required but it is assumed that this will be
funded by manufacturers, perhaps through the Chamber of Commerce.

GHK Consulting Limited Paget
J40252334 ‘ G ‘ H ‘ < ‘

cont



Sialkot Water Supply, Sewerage and Drainage
Strategy and Action Plan Executive Summg

Table E- 1: Description of Tranche 1 Projects With Base Costs

Sialkot Water Supply

1 Rehabilitation of 99 existing tubewells, including provision of bulk water meter and 0.66
pressure gauge, provision of new control panel including MCU unit, replacement of
unsafe wiring, reinstatement/ repair of shaft lubrication arrangements, provision of
chlorination equipment and repairs to the fabric of the pump-house as necessary.
(This includes tubewells recently provided by PHED, some of which have yet to be
commissioned but excludes 15 shallow tubewells to be replaced)
Replacement/deepening of 15 shallow or poorly performing tubewells 0.75
3 Distribution system changes to subdivide existing central distribution system into 3 0.06
i 4 zones, including purchase of portable flow meters, new interconnecting mains
to allow transfers between zones during emergencies and new sluice valve
(normally closed)
4 Water supply improvements in 3 zones, designed to improve pressures and reduce 5.78
leakage, including installation of new PE water mains, removal/plugging of existing
water mains and connections, provision of new PE connections (Replacing existing
Gl connections), installation of water meters and rehabilitation of existing elevated
Service reservoirs.
5 Measures to operationalize recently implemented PHED scheme in Gohadpur 1.12
Road area, including provision of house connections, fitted with water meters, any
necessary repairs to existing water mains, provision of bulk meters on tubewells,
provision of MCU units as necessary.
6 New water supply scheme to serve three zones outside pre 2001 Municipal 6.66
Boundary, including area west of Defence Road and north of railway, including
areas on either side of Wazirabad Road (To be designed to incorporate existing
TWs at mohallas Mumtaz Pura and Muzaffar Pura, including existing distribution
mains, including tubewells, distribution mains, metered house connections and
elevated reservoir of __ capacity.
7 Additional elevated reservoir capacity to bring available capacity up to 3 hours 1.76
storage at average daily demand.

Sialkot Sewerage and Drainage

N

8 Provision of sewer cleaning machines (with jetting and suction functions) 0.35

9 Rehabilitation of Model Town wastewater pumping station, including 0.17
recommissioning of disused dry well, provision of new pumps and control gear ,
improvements to current screening arrangements and stand-by generators

10 New collector sewer along Khawaja Safdar Road from Allama Igbal Colony to Civil 0.72
Line Jail Roadol(asbi tPeS.0f ©6Coca C

11 Rehabilitation of main pumping station, including replacement of all eight pumps 0.28
and provision of new screening arrangement and stand-by generators

12 New branch and collector sewers to connect to existing main sewers in Fateh Garh 12

and Pasroor Road areas
Source: GHK Assessment

E.4 Potential Constraints and Risks

The main risk to the achievement of a continuously pressurised water supply system will be
the frequent power cuts currently experienced in Sialkot. Options for dealing with this risk
include providing generators at tubewells, increasing elevated reservoir and pumping
capacity, and improving connections between different zones to ensure that water can be
transferred from areas with power to areas without power. The possibility of providing
dedicated power supplies to tubewells and wastewater treatment facilities, which can be
kept operational at all or at least most times, should be explored during detailed planning
and design

The condition of existing sewers may be worse than expected, so that they cannot be
rehabilitated. If this is the case, costs in Tranche 2 will have to rise or the scope of work in
Tranche 2 will have to be adjusted to include replacement of facilities that cannot be
rehabilitated.

GHK Consulting Limited Pages
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Table E-2: Tranche 1 Consultancy Tasks With Base Costs*

Sialkot Water Supply

1 Assess actual performance of tubewells/train tubewell operators 0.077

2 Assess distribution system condition, assess options for reducing leakage and 0.318
improving pressure and develop proposals for improvement

3 Water and wastewater quality assessment, to assess the causes and extent of 0.10
groundwater pollution and pollution in the distribution system

4 Prepare detailed designs for First and Second Tranche water supply projects and 0.593

outline designs for Third Tranche

Sialkot Sewerage and Drainage
5 Wastewater plan and Northern Area drainage area detailed design first stage 0.66
wastewater planning and design. (Detailed designs for Tranches 1 and 2 and
outline design for Tranche 3)
Source: GHK Assessment

* However most of the consultancies would be carried out under the SWSC setup.

E.5 Summary of Outputs

The following Table summarises outputs in terms of new connections, percentage of
population with access to a piped water supply, percentage of population connected to a

sewer and percentage of wastewater treated

Table E-3: Summary of Outputs from Proposed Investments

Population 809,971 981,976 1,086,211
Number of domestic water connections 39,500 64,400 123,500
Population with piped water supply 278,260 ,555,807 863,807
Percentage pop with piped supply 34.5% 55%* 76%
Number of commercial connections 2,280 3,450 3,450
% of population connected to sewer 20% 30% 50%
Percentage of wastewater treated 0% 0% 30%

*During Tranche-1 95% of existing connections would be rehabilitated.

The figure for the percentage of the population currently with a sewer connection is
estimated and the figures for future percentage sewerage coverage represent a scenario
rather than a firm prediction. More accurate predictions of coverage will be possible once
more detailed information has been obtained on existing systems and decisions have been
made on the funding to be made available for sewerage under Tranche 2 and 3 investments.
The scenarios given in E3 should be updated as detailed field investigations provide better
information

These figures are based on a four year first tranche with the second and third trances
following on with completion in 2016/17 and 2018 respectively.

The assumed design life of pipes, fittings and civil works is 30 years while that for
mechanical equipment is 15 years. These are conservative assumptions and it is probable
that the design life of system components can be extended, provided that good O&M
regimes are instituted. Certainly, there is no theoretical reason why the design life of
polyethylene water pipes should not be taken as 50 years

GHK Consulting Limited Pages
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1.0 OVERVIEW OF EXISTING SITUATION

1.1 General

Sialkot is located close to the Indian border some 120 km north of Lahore. Itis a
major industrial centre, specialising in leather products, surgical instruments, diesel
engines, pharmaceuticals, steel rolling mills, textiles and sports goods. There are at
least 264 tanneries, 244 leather garment producing units, 900 leather sports goods
producing units, 57 rice husking mills and 14 flour mills in the city. These industries
produce significant quantities of highly polluted wastewater. It also has a
cantonment. The city and cantonment are governed separately, the former by Sialkot
TMA and the latter by The Sialkot Cantonment Board.

1.2  Population
Census population figures for Sialkot City and Sialkot Cantonment are given in Table
1-1, together with the estimated growth rates.
Table 1-1: Population Figures for Sialkot

1972 1981 1998 1972-81 | 19817 98
Ex MC area 204,000  258,147| 358,376 2.65 1.95 451,759
Cantonment 43.862 63,126 2.16 81,625
Peripheral
areas 276,487
Combined 302,009| 421,502 809,871
Source: Urban Unit, July 2010
The 276,487 figure for peripheral areas relates to the population living beyond the
pre-2001 municipal limits. It has been estimated on the basis of average population
density and the extent of the built-up area beyond the city limits. Directions of
peripheral growth include:
1 To the north-west beyond the Kashmir/Wazirabad Road
1 To the west, beyond Defence Road, along and around Adalatpur, Shahabpur and
Roras roads.
1 To the south-east, along Zafarwal/Bhagowal Road and Pasroor and Aimanabad
roads.

The area within the pre-2001 municipal limits is mostly developed. One exception to
this general rule is an area between Kashmir Road and the Bhaid Nullah, east of
Defence Road and including the Mag Town development, which consists mostly of
open plots.

1.3 Climate
Information on climate is required for the planning and design of wastewater
treatment and drainage facilities. Sialkot experiences significant seasonal variations
in temperature with the average monthly temperature varying from 11.60C in January
to 32.20C in June, as shown in Table 1-2.
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The mean annual rainfall is 957mm, over half of which falls in the months of July and
August. The average temperature over the coldest three months of the year is about
12.70C, rather lower than Lahore. This temperature should be used when sizing
waste stabilisation ponds and other temperature dependent treatment processes.

Table 1-2:  Monthly Climatic Information

Lg;f%r;tﬁée oc | 11.6| 13.8| 18.6| 25.0| 30.0| 32.2| 29.8| 29.0| 27.9| 23.7| 17.8| 12.8
xfnagefgtikre oc | 185| 21.0| 25.7| 32.8| 38.0| 39.9| 34.9| 33.6| 33.6| 31.7| 26.1] 20.1
t'\g;age'&‘;"uefet oc | 50| 71| 118 17.3| 22.0| 25.1| 25.1| 24.8| 22.3| 16.0| 9.6/ 5.6
gﬂriac?p?ggt?;wy Mm | 41.1| 43.8| 53.7| 30.1| 28.0| 65.6/288.4/259.1| 94.1| 14.5 9.1| 30.4

Topography and Geology

Sialkot is situated in the Upper Rachna Doab, which is bounded by the Ravi and
Chenab rivers. The general slope of the land within the Doab is to the south-west and
the area is an active flood plain, although storm flows and hence flooding have been
greatly reduced by irrigation and power generation works carried out on the Indian
side of the border.

The historic centre of Sialkot is located between two seasonal watercourses, the
Bhaid Nullah and the Aik Nullah. It occupies land that is elevated up to about 10
metres above the surrounding areas. Apart from the central area, the city is
generally flat. Overall, there is an east to west fall, from around 253 metres in the
east to about 245 metres in the west, an average fall of about 1 in 1000.

Geologically, the area is underlain by Pleistocene deposits to a depth of several
thousand metres. The first 200 metres of these deposits consist of approximately
70% silty sand interspersed with limited clay layers. The strata are generally
heterogeneous with little vertical or lateral continuity. This suggests that aquifers at
different depths are interconnected.

Water Supply
General

The original piped water system in Sialkot dates from 1914 and serves the central
part of the town. The system was originally supplied from a ground level reservair,
|l ocated on elevated ground at the 06Qil
This reservoir was destroyed by Indian shelling/bombing during the 1965 war and
has been disused since. A marriage hall has been built over it, apparently illegally.
This has been partly demolished by the TMA and there is now a dispute over the
ownership/status of the land. For this reason, TMA staff do not believe that it would
be possible to rehabilitate the reservoir, at least in the short term. However, the
possibility of building a new reservoir on the site to serve the central part of the town
should be investigated during detailed planning and design for future water supply
improvement. Such a reservoir could serve one or more supply zones in the centre
of the town.
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The system has been expanded at intervals since 1914 and now serves about 65%
of the population of the pre-2001 municipal area. Under the 1993 Uniform Policy,
areas outside the municipal limits were assumed to be rural and so responsibility for
water supply and sewerage/drainage in these areas theoretically rests with water and
sanitation community organisations (WASCOs). In practice, no organisation is
currently taking responsibility for services outside the present municipal boundary.
PHED has recently installed five tubewells and a water distribution system in
Gohadpur, north of Kashmir Road. The TMA has not taken responsibility for
operating this scheme, since it serves an area that is officially rural (although clearly
urbanised). So, the system is currently non-functional and there are no water
connections.

The Cantonment has its own water supply system which, like that in Sialkot City, is
supplied from tubewells. Verbal information provided by the Cantonment is that there
are about 5,500 connections. Assuming an average household size of 7, the
population served will be about 38,500 or 47.5% of the Cantonment population.
These figures are lower than might be expected but might be explained by the fact
that many properties in the Cantonment have private tubewells.

Source and Production

The piped water system in Sialkot is supplied by tubewells, from which water is
pumped directly into supply. The aquifer is recharged from the Chenab River, which
is located some 20 km north-west of the centre of Sialkot and from the water
channels and bodies within the city. The water channels were originally seasonal
water courses but now carry wastewater from the city throughout the year. Local
water bodies are heavily polluted.

The available information suggests that the depth to the water table is typically 10 1
15 metres3 and that shallow groundwater is polluted with industrial and domestic
waste. Water drawn from more than 150 metres (500ft) depth is generally
considered to be safe although it is not clear whether the data to support this
assumption exists.

The TMA is supplied by 72 tubewells, located at intervals throughout the town. A
further 25 tubewells have been installed by PHED, of which about 8 are ready to be
commissioned’. However, the TMA has not yet accepted these tubewells because
they believe that the pumps and control panels are sub-standard. Most tubewells are
nominally rated at 1.5 cusecs (42.5 l/sec or 153m3hr). TMA staff say that water is
provided for 12 hours per day, with continuous supply in Model Town and perhaps
some other high income areas. Overall the water supply situation within the old
municipal limits is fairly good. However, frequent power cuts mean that it is likely
that actual supply periods are rather less than those claimed by the TMA.
Approximate location of tubewells is shown in Figure 1-1.

The Cantonment is supplied by 15 tubewells, with rated discharges ranging from 0.5
cusecs to 2 cusecs and a total rated discharge of 21.5 cusecs. The average rated
discharge is thus 1.43 cusecs per tubewell. In addition, one 1 cusec tubewell is not
functioning because of bore failure and two 1.5 cusec tubewells have yet to be
commissioned. The Cantonment Board says that the tubewells are normally
operated for 8 hours per day.’

% This is an average and the depth is likely to vary across the city
* The remainder are awaiting electricity connections or transformers.
° Supply to military areas is managed by Military Engineering Services (MES)
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Figure 1-1:  Approximate Location of Tubewell
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Tubewell depths vary from about 350 feet (106 metres) to 600 feet (183 metres).
Sialkot TMA is working to replace the shallower tubewells on the basis that
groundwater at depths less than about 500 feet (152 metres) is polluted with
municipal and industrial wastes. In 2006, about 34 tubewells were identified for
replacement. Since then 20 new tubewells have been sunk by the PHED, suggesting
that around 15 remain to be deepened and or replaced.®

Box 1: Information on Water Quality

A recent study revealed that groundwater in Sialkot has generally low TDS concentrations,
averaging about 280mg/l with maximum levels of around 600 mg/l, which appear to be associated
with industrial pollution (Ullah, Malik and Qadir 2009). These figures are well within the limits of what
is acceptable for drinking water. Sulphate levels vary from a minimum of 18mg/l to a maximum of
315 mg/l, with an average of 67mg/l. These co
250mg/Il. The higher figures may well be associated with industrial pollution. High pollution levels
were found close to stagnant ponds and seasonal nullahs receiving large volumes of untreated
wastewater. Particularly poor groundwater conditions are found at Talwarla Mugha, which is close to
a stagnant wastewater pond, and Duburgi. No details are given of the depth from which samples
were taken. Some samples revealed iron and lead levels higher than WHO permissible limits and
high turbidity was an issue in some cases. The authorsconc | ude t hat Si al kot
polluted by industrial pollutants and that there is a need to take remedial action before the situation
becomes worse. Unfortunately, the study does not provide detailed information on the depth from
which samples have been taken, It is possible that it refers to shallow groundwater and that the
TMA/PHED view that deeper groundwater is relatively safe is correct. A groundwater study is
proposed in Tranche 1 of the proposed project to obtain further information on this subject.
Some information on the quality of water drawn from TMA and Cantonment tubewells is being
collected in the course of the PPTA. Preliminary groundwater testing is being carried out in the
course of the PPTA.

Energy costs, mainly for pump operation, account for 75% of the operational budget
for water supply. It is not possible to isolate tubewell power costs within the
municipal budget but calculations suggest that current power expenditure should be
of the order of Rs40 million per year, which is in broad agreement with the power bills
received by the TMA.

Distribution

In 2006, the total length of the Sialkot City distribution system, which covered around
70% of the recognised municipal area was about 192km, with main sizes varying
from 75mm up to 900mm7.

The oldest part of the distribution system consists of cast iron pipes. More recent
extensions use AC and PVC pipes. Discussions with PHED and TMA engineers,
suggest that most mains laid before 2000 are AC while those laid in recent years are
mainly PVC. Galvanised steel (Gl) is used for house connections. It is also likely that
some smaller diameter distribution mains are GIl. Again, the exact situation will have
to be checked area by area during detailed analysis and design.

There is one main network covering most of the city and four smaller independent
networks on the western side. These zones cover Model Town, Industrial Estate,
Kashmir Road, including China Chowk, and an area on either side of Roras Road.
They are shown on Figure 1-2. The Model Town network currently has about 720
connections and is served by three tubewells. TMA staff say that it provides a
continuous (24/7) supply and approximate calculations suggest that it is capable of
producing up to 160 gallons per person per day over 3 times the PHED norm.

® A detailed survey is currently being carried out to confirm this figure.
Figures taken from Fichtner report. It will need to be checked during detailed design
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Factors such as load shedding mean that actual production is likely to be less but still
in excess of the PHED norm.

There is no accurate record of the Cantonment distribution system. However, the
available information suggests that the system is decentralised with two isolated
systems in the east and north of the Cantonment area.

1.5.4 Storage

There are 9 elevated reservoirs in the city but these are not used. The total capacity
of these elevated reservoirs is about 2,600m3. (570,000 gallons). This amounts to
about 0.94 houros storage if demand plus un
gallons per person per day as assumed by PHED. If it is assumed that distribution
system improvements reduce total water demand to 40 gallons per person per day,
the available capacity wil!/ equate to 1.16 h

The situation in the Cantonment is similar with all consumers supplied by direct
pumping rather than via elevated reservoirs.

Many water consumers have water storage within their houses. It is possible that
delivery to household tanks through open pipes with no float valves on the tanks is
leading to high levels of wastage.

1.5.5 Connections and Tariff

There were 38,945 registered connections to the TMA system in 2004/5, up from
36,153 in 2001/2. The 38,945 figure compares with a total number of households of
65,918, giving a connection ratio of 59%. This ratio had remained roughly constant
since 2001. TMA information is that there are currently just over 42,000 connections,
of which around 39,000 are domestic. The available information shows a steady
growth in connections, suggesting that demand for a water supply connection is
strong.

The current tari ff for a standard 3/ 80 fe
Consumers in Model Town pay Rs1,255 per year and are supplied with water on a

continuous basis, subject to breaks caused by load shedding. Higher tariffs are paid

for larger ferrules and for commercial connections but the majority of consumers pay

the basic Rs910 per year rate.

Income in 2006/7 was about Rs35 million and operational expenditure, excluding
electricity charges, was about Rs19.6 million, of which Rs 15.9 million was for
salaries and Rs 3.7 million was recorded as contingencies. Separate figures
contained in the Fichtner report give expenditure, excluding electricity, in 2004/5 as
Rs 13.6 million, of which Rs11.6 million was for labour and Rs 2 million for
administration. The records contain no reference to expenditure on maintenance.
Expenditure on electricity in 2005/6 was Rs 48.7 million. This includes expenditure
on street lighting and for initial planning purposes; we have assumed that water
pumping costs approximate to 75% of total expenditure on electricity. Assuming
39,000 connections in 2006/7 and that the full Rs19.6 million operational expenditure
is for water supply-related activities, the expenditure per connection in 2006/7 was
about Rs120 per month.
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Figure 1-2:  Sialkot-Existing Water Supply Zones
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1.5.6

1.6
16.1

Based on the income figures and the number of connections, cost recovery per
connection was about Rs900 per year. This includes some income from sources
other than monthly tariffs, for instance charges for new connections, but this income
is likely to be small. Comparisonwit h t he of fi ci al tari ff
Rs910 per year, suggests that most registered consumers were regularly paying their
bills.

Taken together, the figures for income and expenditure suggest that the TMA is
currently recovering about 62% of its operational costs, not good but better than the
figure for many TMAs.

Customer Satisfaction

Fichtner surveyed customers in 2006 to obtain information on customer views on the
water service provided by the TMA. The survey covered customer views on the
adequacy of service in terms of pressure, water quality and continuity of supply.
Interviewees were asked to say whether a particular feature of the service, for
instance poor pressure, was never true, sometimes true, often true or almost always
true. The results are reproduced in Table 1-3.

Table 1-3: Results of Fichtner Customer Surveys

Low water pressure 31.4% 32.2% 20.1% 16.3%
Poor quality (particles/colour) 4.8% 22% 38% 35.3%
Bad smell or taste 7.3% 28.8% 34.3% 29.8%
Becoming ill from water 16.3% 40.7% 31.9% 11.1%
Often no water for hours 20.8% 56.4% 18.3% 4.5%

Sometimes no water for days 48.8% 38.5% 9.5% 3.3%
Source: Urban Water Supply and Sewerage Reform Strategy by Fitchner

These surveys are based on the subjective views of customer surveys. Nevertheless,
they provide an indication of customer perceptions. They suggest that water quality
is generally a greater problem than water availability. However, the relatively large
percentages saying that low water pressure and lack of water for hours or days are
sometimes an issue does suggest that there are occasional problems in maintaining

supply.

Given the available information that the groundwater quality is acceptable, poor water
guality at the taps would appear to be mainly due to contamination in the distribution
systems8.

Sewerage and Drainage
TMA Area

Sialkot is traversed by two water channels or nullahs, the Bhaid and Aik nullahs. The
Bhaid Nullah drains the northern part of the municipal area and part of the
Cantonment while the Aik Nullah drains the southern part of the municipal area. The
Bhaid Nullah joins the Phalku Nullah, which runs north of the Cantonment, some
distance outside the municipal limits. The Phalku and Aik nullahs eventually join

8 This will be checked by arranging for water samples from representative tubewells to be tested in the
course of the PPTA.
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between Sodhra and Wazirabad before discharging to the Chenab River at Khanki.
Wastewater from Sambrial discharges to a nullah which is a tributary of the Aik
Nullah. The relationship between the various nullahs and the towns within their
catchment areas is shown on Figure 1-3.

The Aik Nullah originates in Kashmir and is estimated to have a peak carrying
capacity of 833m3/sec. The maximum flow in the nullah is reported to reach
940m3/sec, greater than the peak carrying capacity so that flooding can occur for
short periods during the summer monsoon9. The flow in the nullah during dry
weather conditions is reported to be 19m3/sec. Flows in the Bhaid Nullah are much
lower, ranging from 0.9m3/sec to 2.7m3/sec10.

Figure 1-3: Diagrammatic Representation of Sialkot Drainage Basin

Palhu Nal
)
Q§ Bhaid Nala
0
& .
& Sialkot
Aik Nala

Proposed treatment for
wastewater from southern
part of Sambrial (PMSIP)

Source: GHK Assessment

Fichtner report the total length of sewers and drains in Sialkot City as 180km®*. Field
investigations suggest that the majority of this length is made up of open or partly
covered drains. The historic core of the city is served by a system of open drains
which discharge to larger open drains that convey wastewater to the Aik and Bhaid
Nallahs. Overall, Fichtner estimated that sewers, mainly built 30 i 40 years ago,
cover about 20% of the town but, as will become clear from the detailed analysis
below, the failure/non-use of the Main Pumping Station means that the trunk sewers
discharging to this pumping station are continuously surcharged and so must be
heavily silted. It may be that it is not possible to rehabilitate them. More detailed
investigations should be carried out to assess the extent and condition of branch
sewers connected to these sewers.

To the north, collector drains run along Kachery Road, Commissioner Road and
Allama Igbal Road, discharging by gravity into the Bhaid Nallah. Small pumping
stations are located on these three roads. The PS on Allama Igbal Road has not
operated for at least 10 years. TMA staff say that the other pumping stations may be
used during the monsoon months when the level in the Nallah to the point at which
gravity discharge is not possible.

9 However, TMA staff say that extreme flooding events are now extremely rare
10 A1 figures in this paragraph taken from the January 1996 Urban Master Planning Report
" This figure should be checked during detailed investigations of the existing system
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It is likely that that the Kachery Road PS is used in this way but the Commissioner
Road PS does not appear to be connected to the present drain and is probably non-
functional. All these pumping stations are in poor condition. There do not appear to
be any main sewers in this area.

Two collector sewers, a 900mm diameter sewer along Defence Road and a 525mm
diameter sewer along Hajipur/Deska Road join at Anwar Khawaja Chowk and
discharge to the Aik Nullah. The sewer along Hajipur/Deska Road is said to be
blocked at one point. The 900mm sewer continues along Fategarh Road, initially with
a diameter of 750mm. These sewers were provided under the World Bank-funded
Punjab Urban Development Program (PUDP) in the early 1990s. They serve
Fategarh and the surrounding area, a total area of around 150 hectares. Under
normal conditions, these sewers discharge by gravity. A pumping station is provided
at Anwar Khawaja Chowk to lift wastewater during the monsoon months, when the
water level in the nullah rises and the sewers are surcharged. TMA staff say that it
has only been necessary to operate this PS on one or two occasions since it was
constructed. Secondary sewers were laid in the Fategarh area in the course of the
PUDP.

To the south, the historic city centre is bounded by the Aik Nullah. The natural
drainage of the areas south-east of the city centre is towards this nullah. The 1996
Master Plan reports some sewers in this area, draining towards the Aik Nullah, all by
gravity. Current investigations confirm that these sewers are still in place. A local
sewerage network serves Model Town, discharging to a pumping station that lifts
wastewater into a nullah. The nullah runs north-west from Chowk Mubarak Pura, on
the western side of the historic city centre and adjacent to the railway, to join the
Bhaid Nullah north-west of Model Town. The Model Town pumping station (Figure 1-
4) is operational but is in poor condition.

Figure 1-4: Model Town Pumping Station

Note: high suction lift
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The original design incorporated separate wet and dry wells but the dry well pump
house has been abandoned. The only pump is located at ground level and draws
wastewater from the wet well with a suction head of at least 6 metres, which must
result in cavitation and inefficient operation. There is a small screening chamber. At
the time of the visit, in mid-afternoon, there appeared to be very little inflow into the
PS. The reasons for this will be further investigated.

A pumping station is provided at Chowk Mubarak Pura, south of the city centre, to lift
wastewater from sewers into the open drain referred to in the previous paragraph.
This pumping station is in fairly poor condition and was not operating at the time of
an afternoon site visit, although the two pumps installed were in working order
(Figure 1-5). Wastewater from the town centre is lifted into the nullah referred to
above. The nullah also receives wastewater directly from higher level covered drains
and it is not clear how much of the flow is conveyed by sewers. At the time of the
visit, the incoming sewers were surcharged and this is likely to be the normal
situation, in which case it can be expected that sewers are heavily silted. The 1996
Master Plan report suggests that 45% of the catchment area of this pumping station,
which covers the northern part of the historic city centre between the railway and the
Fort (Qilla), is sewered. The main 900mm diameter sewer runs along Mujahid Road
and north of the fort. Sewers in this area are likely to be heavily silted because of the
routine surcharging of the pumping station. It appears that this pumping station was
installed to overcome problems created by bl

Figure 1-5: Wet Well of Chowk Mubarak Pura PS

Note poor condition i silt crust suggests that pumping station not regularly used

A larger pumping station is located adjacent to the Bhaid Nallah, close to Allama

Igbal Town and Mohalla Mianapura, north of Roras Chowk and east of Defence

Road. This pumping station is referred to he
(Figure 1-6). It originally received wastewater from an area south of the Fort. Two

sewers are reported to servemnhkeelOnmheégg- ar e a,
shaped sewer and a 300 (760mm) di ameter sewe|
Fort. These sewers discharge to a 540 (1, 37
Alim Chowk west along Roras Road, across the railway and eventually north through

GHK Consulting Limited Page22
J40252334 ‘G ‘ H ‘ K ‘



Sialkot Water Supply, Sewerage and Drainage Section 1
Strategy and Action Plan Overview of Existing Situg

Mohalla Mianapura to the pumping station. This sewer is said to date from the late
1970s. The pumping station was designed as a wet well i dry well facility with two
wet wells and two dry wells, preceded by a screening chamber. Wastewater was
lifted into the Bhaid Nullah. By 1990, the pumping station was operating
intermittently at best and the trunk sewer was reported to be surcharged to within a
metre of the surface. The pumping station is no longer functional and has clearly not
been operational for many years and is in poor condition. It is likely that the whole of
the sewerage network discharging to the PS is heavily silted. TMA staff report
blockages in old city area and near the head of the 54 diameter sewer. Indeed, a
newspaper report from 1989 suggests that the sewer was constructed without
adequate fall and perhaps with back falls and never functioned properly. Wastewater
is currently discharged to the Bhaid Nullah through a shallow covered drain. TMA say
that wastewater reaches this drain via an overflow from the defunct pumping station.

Figure 1-6: Interior of Main Pumping Station

Another drainage area is located south of the Aik Nullah, along the Pasroor Road.
The 1996 Master Plan Report states that this area had several local sewerage
systems, all discharging to the Aik Nullah. At some time, a pumping station was built
close to Allama Igbal Labour Colony in the centre of this area. This has now been
abandoned and PHED has recently built a new trunk sewer along Pasroor Road to
convey wastewater to the Pasroor Nullah. This sewer will presumably not be able to
discharge to the nullah when it is in flood. Given the rarity of high flood flows in the
nullah, this does not appear to be a serious concern.

Both the Aik and Bhaid Nullahs are grossly polluted, with flows consisting 100% of
untreated wastewater during dry periods. Downstream of Sialkot, the Bhaid Nullah
appears to be completely anaerobic. The Aik Nullah appears to have a better fall
and provides some aeration, which may lead to some improvement in water quality.
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1.6.2

It is located in a deep channel, which makes gravity discharge with self-cleansing
falls possible during dry periods. As already indicated, the level in the nullah rises
during the wet monsoon and pumping may be necessary at times. Farmers use
untreated wastewater to irrigate their land, as illustrated by Figure 1-7.

Figure 1-7: Bhaid Nullah Water Used for Irrigation

Figure 1-8 gives details of existing pumping stations and trunk sewers.

In addition to the sewers installed to carry wastewater, there are a number of open
and covered drainage channels, intended to carry storm water but in fact carrying
both storm and foul flows. The routes of these drains are shown on Figure 1-9.
There are no separate storm drains at the local level.

Cantonment Area

Most of the development in the Cantonment is low density. Domestic wastewater is
discharged to septic tanks, which should be followed by soakaways but may in some
cases discharge to open drains. The one exception to this general rule is the Saddar
Bazaar area, which is mainly commercial and high density. This area is currently
drained by open and covered drains discharging to the Bhaid Nullah. Elsewhere, the
Cantonment is served by a good network of storm drains. Unlike the storm drains in
the City, these do not generally receive foul flows
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Figure 1-8:  Sialkot-Existing Sewerage System
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Figure 1-9:  Sialkot-Drainage System
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1.7 Wastewater Strength and Treatment

To date, there is little hard information on the strength of wastewater produced in
Punjab, certainly none for Sialkotl2. The Urban Unit has suggested BOD5 (five day
biochemical oxygen demand) and TSS (total suspended solids) figures for Punjab
are 190mg/lI and 210mg/I respectively. Effluents from tanneries and other industries
will certainly be much stronger. The Urban Unit suggests average figures for
tanneries of 1200mg/l for tss, 2500mg/l for bod5 and 4000mg/l. information from
India suggests that the tss concentration of tannery wastes may be higher than
1200mgl/l.

To date, there is little hard information on the strength of wastewater produced in
Punjab, certainly none for Sialkot'*.The Urban Unit has suggested BODs (five day
biochemical oxygen demand) and TSS (total suspended solids) figures for Punjab
are 190mg/l and 210mg/I respectively. Effluents from tanneries and other industries
will certainly be much stronger. The Urban Unit suggests average figures for
tanneries of 1,200mg/l for TSS, 2,500mg/l for BOD5 and 4,000mg/l for COD.
Information from India suggests that the TSS concentration of tannery wastes may
be higher than 1,200mg/!.

At present, there is no municipal treatment and industrial manufacturers are not
treating their wastes. There are plans to move tanneries to a new dedicated site
close to the airport but there are as yet no funded proposals for providing treatment
for effluents for tanneries relocated to this site. When the tanneries are moved and a
treatment plant is established, it will be self-contained and separate from any
municipal treatment plant. In the short term, any plan to provide wastewater
treatment for municipal wastewater will be constrained by the presence of difficult-to-
treat tannery and other industrial wastes in the wastewater stream. To deal with this
problem, treatment at the level of individual industrial units or groups of units will be
required. Further investigation of industrial waste strength and the nature and
location of industrial enterprises will be required before detailed plans for industrial
wastewater treatment can be developed. The option of providing a Common Effluent
Treatment Plant (CEPT), as has been done in Kasur, should be explored.

1.8 Institutional Arrangements

Responsibility for operation and maintenance of water supply and drainage facilities
within the pre-2001 Municipal Corporation boundary currently lies with the Tehsil
Municipal Administration (TMA). Within the TMA, the Tehsil Officer Infrastructure
and Services (TO 1&S) takes overall responsible for water supply, drainage and solid
waste management services. On the water supply side, he is assisted by an
Assistant Technical Officer (ATO) Mechanical and a sub engineer (diploma holder).
Further details of the staff assigned to work on water supply are given in Figure 1-10.
The numbers given below the different positions indicate the number of sanctioned
and filled posts for that position. The gap between sanctioned and filled posts for
tubewell operators is bridged by employing temporary workers.

The position of storekeeper was identified in the Fichtner report but not mentioned by
the TMA during our own investigations. It seems that the position is dormant.

12 Based on statement in Urban Unit Discussion Paper for Wastewater Treatment in Punjab, November
2008.

13 Based on statement in Urban Unit Discussion Paper for Wastewater Treatment in Punjab, November
2008.
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Certainly, investigations in Sialkot and other TMAs reveal little evidence of
functioning stores systems.

Figure 1-10: Organizational Chart for TMA Water Section

TO 1&S

ATO
Mechanical

Sub engineer

Foreman '
2 2) Storekeeper Office clerk
Assistant foreman
1(1)
| | | |
TW operators Keyman Oilman Plumbers Chlorine mistri
Quili Helper
28 (23) 1(1)

Source: Developed by GHK based on the information provided by TMA staff
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2.0 ANALYSIS

2.1  Water Supply
2.1.1 Water Production within the Pre-2001 Municipal Limits

Assuming 72 operational tubewells with an average production of 1.5 cusecs per
tubewell, and a design population of 454,000 within the old municipal limits, each
tubewell would have to be run for 9.36 hours every day to provide 50 gallons per
head per day to every person in the city

In practice, not everyone in the city takes water from the piped water system so per-
capita supply for those connected to the system will actually be higher. If the 72
existing tubewells are operated for 8 hours per day, the number of connections is
42,000 and the average household size is 7, the average per-capita production for
the connected population, based on rated production, is about 300 litres (66 gallons)
per head per day.

If the additional 25 tubewells installed by PHED but not yet taken over by the TMA
are included, the average operational time for which tubewells have to be operated to
produce 50 gallons per head per day for the whole of the existing urban population
drops to 7.32 hours.

All the figures given above are based on rated tubewell capacities. At present, there
is no information on actual tubewell capacities since there is no bulk metering of
supplies. However, even assuming that the average production of each tubewell is
only 1 cusec, the existing tubewells will have adequate capacity to serve the current
population.

The Fichtner report gives the total water production as 62,000 m3/day™. At the stated
average production capacity of 90 cusecs, this suggests supply for about 6.75 hours
each day. The discrepancy between this figure and the 12 hours per day figure given
by TMA staff can probably be explained by the fact that tubewells are interconnected
and not all tubewells supplying an area are operated for the full 12 hours per day™.

Most urban expansion is taking place outside the existing municipal limits. So,
population growth within these limits is likely to be even lower than the 1.95%
average recorded between 1981 and 1988. Assuming a 1% growth rate within the
municipal limits, the total populations within those limits in 2025 and 2040 are likely to
be 524,500 and 609,000 respectively.To meet the demand of the 2025 population,
the existing 92 tubewells (including the uncommissioned PHED tubewells) would
have to be operated on average for about 8.5 hours per day, assuming that they are
all refurbished so that they supply at least the rated 1.5 cusecs.

These figures suggest that providing additional water production capacity within the
old municipal limits is not an immediate priority. Rather, the priorities should be to:

14 Per-capita production figures have been calculated on the basis of the fairly conservative assumption
that tubewells only operate for 8 hours per day. The TMA suggests that pump operating times average
around 12 hours a day although this must be difficult to achieve during load-shedding periods.
A research study conducted by the Quaid-i-Azam University, Islamabad estimated municipal
wastewater production as 52 million litres per day, which is compatible with the 62,000m3/d figure.
1t seems that the TMA maintains supply during frequer
number of tubewells so that it is always possible to supply from one tubewell, even when others are
inoperative because of power cuts. For instance, Model Town is said to have a continuous water supply
and is served by three tubewells, each operating for at least 8 hours per day.
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1. Repl ace remaining O60shallowb6 tubewells (tho:t
feet) In 2006, 34 tubewells required replacement/deepening. Taking account of
the 20 tubewells recently provided by PHED, it is likely that around 15 tubewells
still require deepening/replacement.This figure will be checked in the course of
detailed survey of all existing tubewells.
2. Rehabilitate existing tubewells and control gear in order to ensure efficient
operation.

3. Provide bulk meters on all tubewells and at selected locations within the
distribution system so that the performance of the system can be monitored.
Basic automation, which allows tubewells to be stopped, started and monitored
from a central location, should be explored, possibly on a pilot basis with some
tubewells close to the TMA headquarters in the first instance.

4. Provide chlorinators on all tubewells and ensure that systems are in place to
ensure that chorine is reliably available, that chlorine dosing rates are maintained
at the correct level and that chlorination systems are maintained"’.

5. Take measures to ensure that supply can be sustained over load shedding
periods. The options for doing this are:

1 Provide a combination of additional elevated storage and tubewell capacity
sufficient to ensure that elevated reservoirs can be provided with sufficient
water to allow supply over load shedding periods.

1 Provide additional large diameter mains to connect different parts of each
supply area so that supply is always available from an area that is not
experiencing load shedding.

1 Provide stand-by generators, sufficient to provide the power required to
maintain a minimum level of supply during load shedding periods

Figures 2-1 and 2-2 show the need for pumping station rehabilitation

The options suggested for maintaining supply over load shedding periods are not
mutually exclusive and it is probable that the best course of action will be to deploy
two or more options to ensure continuity of supply. Initial calculations suggest that to
deal with a typical load shedding break of up to 1.5 hours, the elevated storage and
tubewell option would require storage equivalent to about 3.375 hours supply at
average daily demand and tubewell capacity of about 4 times the average daily
demand. The option of interconnecting supply areas to ensure that water can be
transferred into load shedding areas from those with an electricity supply will also
require additional pump capacity. Both will involve significant capital costs. The
stand-by generator option will involve much less capital expenditure but this
advantage will be off-set by higher running costs.

Initial calculations relating to these options are given in Annex 5. A requirement for
further analysis based on actual conditions in selected supply zones will be included
in the Terms of Reference for consultants engaged to develop detailed designs for
these zones.

" Disinfection methods other than chlorine are available but do not provide protection against contamination in
the distribution system. Chlorine may be provided in gas, liquid or solid form. Chlorine gas is hazardous and
requires careful handling. For this reason, we believe that it is not suitable for use at tubewells located in
populated areas. The preferred chlorination options will therefore be hypochlorite, provided in solid or liquid form.
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Figure 2-1: Typical Tubewell Pump

Note poor state of wiring, lack of provision for lubricating shaft

Figure 2-2: Existing Control Panel

o 3

unit (MCU)

T
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Note: Voltmeter appears to be working, wiring poor and no motor control

.
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Storage and distribution within the old municipality limit

The reported length of water main in Sialkot City is 192 km. Based on the then
number of registered connections, this represents an average of about 5 metres of
distribution main per registered connection. If correct, this figure is low and suggests
that there is scope for investment in tertiary mains to extend services and to replace
long house connections.

The Fichtner survey of water consumption in the city suggested that average per-
capita water consumption in 2006 was 121 litres per person per day. Taken
together, production and consumption figures suggest that around 50% of water
produced is lost through leakage, wastage or theft before it reaches registered
consumers. Reducing the high level of unaccounted for water should be a priority.
Actions to achieve this should include:

1 Replacement of old and leaky distribution mains and house connections. Smaller
diameter mains should be replaced by polyethylene pipe. Options for house
connections include polyethylene and PPRC (polypropylene random copolymer)
pipes. Both are manufactured in Pakistan and imported fittings are also
available.

1 ldentification and regularisation of illegal connections

1 Measures to reduce wastage of water by individual consumers, with particular
attention to any wastage from overflowing household storage tanks. Household
metering will help to achieve this.

Replacement of existing water mains and connections should be phased and carried
out in a coordinated manner. In the long-term, the aim should be to replace all
galvanised steel (GI) connections. Distribution mains should be replaced if
investigations suggest that there are high leakage levels in an area. The Terms of
Reference for the International Operator engaged to assist SWSC should include a
requirement that SWSC staff are trained in making good leak-free connections.

To facilitate monitoring of the system and to ensure equitable service provision, the
water supply system should be zoned. Figure 4-2 shows the approximate limits of
possible zones within the current city limits together with possible new zones beyond
the current city limits. The existing separate zones on the western side of the city
have been retained with some minor modifications and the remaining distribution
system has been divided into zones based on existing mains and barriers such as
railways and nullahs.

Water Supply Outside the Old Municipal Limit
Most of Sialkotds growth is occurring

the lack of water supply systems in these areas means that few households have
access to piped water supply. Most are likely to obtain water from shallow tubewells.

The TMAGs figures all r eZ0@&L municipal doun@ariea. A a

indicated earlier in this report, considerable development has occurred outside these
boundaries in recent years. The high demand for connections from areas within the
current reticulation system suggests that there will also be high demand for
connections in these areas. This assumption will have to be tested, particularly at
the higher tariffs required to cover the cost of water supply. It is proposed to test this
assumption, initially in the Gohadpur and Roras Road areas, north and west of the
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city centre respectively’®. Once demand has been proved in these areas, it should be
possible to rapidly expand services into other newly developed areas outside the
central TMA area.

2.1.4 Water Supply in the Cantonment

The Cantonment is currently supplied by 15 tubewells with a combined rated
discharge of 21.5 cusecs. Two further tubewells, with a combined discharge capacity
of 3 cusecs, are available but have not yet been commissioned. Cantonment Board
information is that tubewells are currently operated for an average of 8 hours per day.
Based on these figures, the Cantonment system is currently producing 47.7 gallons
per capita per day for every potential customer and will produce 54.3 gallons per
capita per day once the two new tubewells have been commissioned. Conversely,
they suggest that per-capita production for the approximately 36,000 people who are
connected is over 100 gallons per day. It is possible that actual tubewell discharges
are less than rated tubewell discharges and this would of course mean a reduction in
per-capita production. However, there appears to be scope for increasing supply by
operating tubewells for a longer period each day.

Overall, analysis shows that the current supply capacity for the Cantonment is
adequate in overall t er ms. I n the absence o
to deal with instantaneous demands depends on the provision for household level

storage. Since most houses in the Cantonment are likely to have in-house water

storage facilities this problem is unlikely to arise.

2.1.5 Arrangements for Storage and Distribution

In the short-term, it will be necessary to operate storage and distribution systems to
operate on a o6fill and drawbd basi s, with wat
periods of low demand and drawn from them to meet peak demands. While this
system is relatively cheap, it does have the disadvantage that water has to be
chlorinated at each tubewell. In the longer term, the option of routing all water from
tubewells to elevated reservoirs and then into supply should be explored. The
advantage of this system is that chlorination can be provided at the elevated
reservoir rather than at each tubewell. It would involve additional cost and will only be
possible when additional elevated reservoir capacity has been provided. The
detailed design consultants should explore the option in the context of the supply
areas identified for inclusion in Tranche 1 of the proposed project. They should also
explore the options for providing simple telemetry to ensure that tubewell operating
times are managed in a way that ensures that water supply and demand are
matched.

2.2 Sewerage and Drainage
Analysis of the sewerage and drainage should relate to:

1 Existing sewerage and systems i their extent and the number and nature of
connections;

1 Flows in collector sewers and drains and pumping station capacities;

1 Options for separating foul and storm flows;

1 Treatment/disposal of solids removed from drains and septic tanks

¥PHED has already installed tubewells and distribution mains in Gohadpuooéctions have yet to be
made
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2.2.3

Each is considered in turn below:
Existing Sewer and Drain Systems

The Fichtner report states that the total length of sewers and drains is about 180km.
similar to that of water supply mains. This suggests that most streets are served by a
sewer or drain but no information is available on the breakdown between sewers and
drains. A detailed survey will be required in Tranche 1 to determine precise drainage
areas, measure the total length of existing sewers and assess the condition of
sewers.

In areas with trunk sewers, many drains are connected to sewers and silt carried
from drains into sewers is likely to contribute to the silting and blockage of sewers.
This problem is likely to be particularly acute for the main sewerage system, which is
permanently surcharged because of the non-operation of the main wastewater
pumping station. Initial surveys have revealed high levels of silting in this sewer.
Again, detailed surveys will be needed in Tranche 1 of the proposed project to obtain
more detailed information on the existing situation. In particular, a detailed survey of
the conditonof the 540 trunk sewer and asso
Sialkot and areas immediately to the west is required. Are reports that there are
backfalls in existing sewers true and can the sewers be desilted and rehabilitated?
Initial investigation suggests that there may also be issues in that houses have been
built over the trunk sewer.

Currently none of the wastewater produced is treated. Similarly, there is no provision
for treatment and safe disposal of sludge removed from drains, sewers, septic tanks
and pumping station wet wells.

Sewer Flows and Pumping Station Capacities

1.There is currently no information on sewer flows. Observation suggests that the
900mm sewer that discharged to the Aik Nullah at Anwar Khawaja Chowk has some
spare capacity. In this and other cases, detailed assessment of drainage areas and
sewage flows will be required as the first stage in detailed design.

Wastewater pumping station capacities are limited by the fact that those that are
operational only have one pump. Detailed surveys of the pumping installations at
Model Town and Mianpura (Main Pumping Station) are being carried out under the
ongoing PPTA.

Options for Separating Foul and Storm Water Streams

At present, all drainage systems in Sialkot City are combined. Sewers receive both
foul and storm flows from drains, which invariably convey foul flows, even when
theoretically designed to carry storm water. Initial analysis suggests the following
broad characterization of drainage situations:

1. Area with good falls, paved streets and existing formal drainage facilities,
typically including both open and covered drains. This situation occurs mainly in
the historic centre of the city. Most of the drains in these areas run fairly freely
and are not likely to experience anything more than occasional blockages, which
should be fairly easy to clear.

2. Area with poor falls, paved streets and existing mainly open drains This
situation is widespread throughout the city. The condition of the drains varies
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considerably but many are in poor condition with extensive silting and frequent
blockages. Maintenance requirements for such systems are high and labour
intensive

Peripheral areas with incomplete, mainly open, drainage systems. Drainage
conditions in such areas are poor. Problems are exacerbated by the fact that
there may be no collector drains. At worst, wastewater is discharged to local
ponds. In some cases, wastewater is being used locally to irrigate crops.
Sewered higher-income areas - for instance Model Town

Areas served by septic tanks and soakaways with separate provision for
storm water This situation is found in most parts of the Cantonment, apart from
the Saddar Bazaar area.

Note: A possible strategy for separating foul and storm water, using the categorisation given above is set out in
section 4 of this report.
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