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184. This combined system carries both stormwater and wastewater; there are no separate
major sewers inside the city boundaries except the non-functional sewers that were laid to
convey sewage to sewage treatment plants (STPs) constructed in 1998 as reported. An initial
assessment of the sewer diameters indicates that they are sufficient to cater for the projected
2035 sewage flows.

185. Despite the reported coverage, there are virtually no connections to sewers among the
51,000 households. Water in the water supply system is reported to be contaminated by
sewage, due to the poor condition of both water and drainage networks, proximity of water
supply and sewerage drains and intermittent pressure in water pipes.

186. The current sewage flow can roughly be estimated, based on water demand, to be
around 14 million gallons per day or 65,000 m?/d.

187. UCs in Mardan face floods from main nullahs, rivers, streams together with urban
flooding. Urban flooding is due to intense rainfall events, expansion of paved and roof surfaces
and, chiefly due to poorly maintained and inadequate drainage system. Urban flash flooding,
particularly along the Kalpani River, is a relatively frequent occurrence. It is expected that the
city will start experiencing more regular flooding as a result of the climate change: increase in
extreme weather events and changes to rain patterns.

Treatment and Discharge

188. Two sewage treatment plants (STPs) along with the collection infrastructure were
constructed in 1998. This system worked in the initial three years, as reported, but was left
non-operational afterwards. Based on the survey, it is assumed that the practice of connecting
of household sewers to open or covered drains continued to prevail while conversion of
connections to sewers was not enforced. As a result, the inflow to one of the STPs was
negligible and made it ineffective and redundant. The site of this STP site, shown in Figure 3,
has a high potential to be developed applying upgraded treatment technology. The trunk main
to the second, more remote STP was never completed.
Figure 3: Abandoned STP
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189. Small and large drains carry bulk of city sewage to the Kalpani River, causing damage
to the environment as well as downstream users. Apart from major drains, there are smaller
surface drains networked in small streets also carrying sewage to Kalpani at different points.
As Mardan stretches across the Kalpani River, sewage through small surface drains is
discharged into the river from both sides of its banks as shown in Figure 4 below

Figure 4: Discharge into the Kalpani River

2.5.2 Industrial Wastewater

190. As an agricultural center, there is limited industrial development in Mardan although
there some marble factories and other polluting industries that discharge wastewater into the
water bodies.

253 Issues

191. The main issues in the DS services in Mardan are:

= Open drains carrying wastewater are a nuisance a potential health risk to the citizens. In
addition, garbage is commonly dumped into these drains, causing blockages, flooding (of
extremely unpleasant mix of stormwater and wastewater, resulting in labor intensive and
unhealthy maintenance. Many of them are in poor condition, as seen in Figure 5.

= The sewerage system suffers from the poor planning lacking public participation, and has
failed to keep up with the growing needs development of the city. Comprehensive plans of
the sewer networks, design data, mapping, etc. do not exist. No formal records are kept of
failures or collapses of the sewerage network or the numbers and nature of interventions
that have been or need to be made.

= Many sewerage networks were constructed as piecemeal extensions, resulting in
inadequate capacity in many places, which in turn leads to overflowing onto the surface,
ponding in low lying areas, and subsequent contamination of near surface groundwater.

= A large proportion of the system is rather old and in bad shape, posing a risk for the
reliability of service and contributing to the inefficiency of the system.

= The absence of functional sewage treatment, despite the presence of (defunct) treatment
plants aggravates an already difficult scenario.
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= The current outfall discharge points of the sewers and drains do not have any permanent
design structure and are connected to the receiving bodies through haphazard kacha
sections.

= The development of drainage and sewerage has been hampered by a multitude of
overlapping institutional mandates and lack of accountability. WSSP was established as a
citywide integrated utility for water, sanitation, drainage and MSW, which is a very good
set-up. Its early months were not made easy by slow handing over of assets, documents
and experience by TMA and PDA.

= All figures related to drainage and are estimates. In addition to this, the population and
number of consumers are also estimates. The approaches of estimation on estimation
considerably distorts the accuracy of figures and because estimates also vary by who
provides them are of low reliability.

Figure 5: Open Drain

2.6 Solid Waste Management

192. Municipal Solid Waste (MSW) is predominantly non-hazardous waste generated by
households, commercial and institutional entities such as vegetable/fruit markets, shops,
offices, schools, etc. MSW also includes non-hazardous industrial waste, street sweeping
waste and, typically, small proportion of domestic hazardous waste, such as polish, paints,
batteries etc. In Mardan the main sources of hazardous waste are hospitals, other medical
facilities, and a portion of waste generated by the marble factories. Though the management
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of hazardous waste is extremely important, this assessment according to its scope only
considers MSW.

193. In 2012, baseline study for MSW in Mardan was carried out by UN-HABITAT, with the
aim to estimate waste generation and its composition, examining the waste management and
prevailing and possible options of recycling, and determining the marketing of compost and its
use in agriculture sector. The said study focused on Mardan in general and on Gullibagh UC
in particular. The findings of that study are used below to describe MSW generation and
composition.

194. The generation of MSW in Mardan (urban UCs) estimated in the above study is around
250 t/d, based on their estimated current population, that seems to be higher than the actual
as per projections. The current waste generation is probably about 170 t/d. There is no data
on hazardous waste but there are hospitals and medical clinics that generate considerable
amounts of hazardous clinical waste that are not separated from municipal waste.

195. Itis clear that waste minimization is an unknown concept and that source segregation
is ad hoc, being stimulated only by commercial gain from recycled material revenues.

2.6.1 Collection and Transportation

196. Prior to WSSCM, SWM operations in 14 UCs were looked after by TMA. It has been
reported that door to door collection is initiated in 70% of WSSCM jurisdiction. However, owing
to the shortage of fleet, the disposal efficiency still remains around 50% and dumped waste
still prevails in many areas. WSSCM continues to dramatically increase MSW collection
coverage throughout the city.

197. Currently there are 132 collection points in Mardan, 107 of which have skip containers

and the remaining are open without containers. The number of collection points is anticipated

to increase as to cover the entire area; also, current collection points need to be improved or

replaced because they do not meet any standard criteria. An example is shown in Figure 6.
Figure 6: Waste collection in Mardan
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198. In addition to designated collection points, there are numerous open dump sites in

various parts of city, having heaps of old MSW dumps, that is being cleared by WSSCM in

special campaign. With the increase in collection points the need for provision of adequate

containers and the sufficient fleet for disposal will also arise. At present, the narrow streets are

not provided with any small bins. Therefore, it is a very labor-intensive job to keep them clean.
2.6.2 Disposal

199. Waste carried into disposal sites is simply dumped in the open without undergoing any
special treatment. Mardan has land available for a landfill and WSSCM has started to apply
better disposal, including covering the waste, in a corner of the site. The establishment of the
planned sanitary landfill would require a full package of fleets specifically designed for landfill
site management.

2.6.3 Issues

200. The main issues in the MSW services in Mardan are:

= Citizens tend to dump waste wherever they find it easy and convenient — often into drains
and canals. Door to door collection is very limited, duet to the limited human and logistics
constraints of WSSCM.

= Inthe absence of strong regulations and enforcement, hospitals and industries ignore their
duty to manage their wastes, mixing and dumping even hazardous waste at collection
points or uncontrolled dump sites.

= All kind of waste (organic, inorganic, paper, metals, glass, hazardous, etc.) is mixed,
making reuse and recycling difficult. Segregation is not practiced at source but partly in the
collection, transportation and disposal chain, mainly by child scavengers, as in Figure 7.

= Thereis no facility for the management or treatment of infectious hospital and toxic medical
waste.

= There is no sanitary landfill site, and most of the dumping is occurs in vacant land or along
watercourses Earth covering following disposal has just recently started by WSSCM.

= All figures related to MSW are estimates. In addition to this, the population and number of
consumers are also estimates. The approaches of estimation on estimation considerably
distorts the accuracy of figures and because estimates also vary by who provides them are
of low reliability.

Figure 7: A Child Scavenger in Mardan
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2.7 Transportation
2.7.1 City Road Infrastructure and Traffic

201. Mardan is connected with M-1 (Peshawar-Islamabad Motorway) through N-45 at
Rashkai Interchange. The road network is laid adequately, having radial pattern, with almost
all intercity roads with adequate width of right of ways. Mardan has the good linkage with
surrounding towns and cities with sufficient road connectivity.

202. City has better primary and secondary road network, almost all primary roads carrying
significant traffic flows, possess dual carriageways with few exceptions, with narrow central
median and footways, however the secondary road network though not dual, with few
congested sections, almost all other have adequate width of right of way. Intra-city feeding
roads/streets are of the width normally like other cities of KP. There are certain most
congested sections, inside city center. However, in general, Mardan is replete with adequate
connectivity of intra-city road networks. Road junction layouts on almost all primary roads are
generally acceptable with few exceptions, while keeping in view the safety considerations,
certain measures are still required to further strengthen the mobility. In addition, public
transport facilities, sign postings for traffic management, and pedestrian crossings may also
be considered to be further improved. Secondary roads are under the responsibility of the
Communications and Works Department, and certain other intra-city/feeding roads/streets fall
in the ambit of TMA.

2.7.2 Public Transportation and Bus Terminals

203. Facilities for public transport and pedestrian crossings are not available. There is no
urban/intra-city public transportation in Mardan, thus creating vacuum and opportunity for
improper private transport vehicles, for instance Qingchis etc. to operate commercially in an
unregulated fashion.

204. There are around three C and D class bus terminals operated by private operators
(Luxury Bus/Wagon services). One general bus terminal of TMA has the area of 28 Kanal (1.4
hectares), is the main public facility for inter-city travels. In addition to it TMA holds another
site for establishing new bus terminal near ring road out of the city center, for which tender
has already been issued.

205. The general bus terminal area is overloaded, largely because of a high number of
parked buses. The terminal has inappropriate features; it creates a high degree of noise and
environmental pollution, traffic circulation and congestion in adjoining roads. There are no
convenient facilities passengers, even lacks shades for bus bays: waiting rooms, cafeteria,
wash rooms, etc.

2.7.3 lIssues
206. The main issues in the transportation sector in Mardan are:

= QOccasional Congestion/delays on primary roads due to improper junction components.

= Congestion/delays on certain secondary roads due to overwhelming number of small
vehicles and passer-by due to lack of pedestrian paths and parking spaces especially in
most congested sections and in city center.

= Rare availability of traffic signage, direction signs and road markings.

= Almost no traffic signals.

= The road side parking space provisions/controls are not defined and suitably delineated.
There is an uncontrolled road side parking.

= The interaction of the road side activities and moving vehicles has created mobility issues
and has adversely impacted the road efficiency.

= The junction components like traffic islands, medians/ footway widths and horizontal
clearances around signal posts and utility poles need to be reviewed and improved.
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2.8 SERVICE IMPROVEMENTS AND UPGRADING GUIDELINES
2.8.1 Principles for Improvement of Water Supply Systems

207. The following basic considerations should be applied in the development of water
supply services and designing investment packages responding to the current deficiencies in
water supply systems and to the expectations of the citizens in all three cities and their
agglomerations:

1.

Urban water supply should be delivered in accordance with agreed levels of service.
The service level for each water supply system should specify the minimum service in
terms of water quantity, water quality and service provision (such as reliability and
safety).

Levels of service should not apply uniformly to all three cities, but rather should be set
for each supply system and potentially for different parts of an individual supply system
in each city, allowing phased and scheduled upgrading of the service level, starting in
limited, manageable areas (District Metering Areas) and expanding and scaling up
across the urban area in a planned manner. These service areas should be defined
and shown on a map so that the service level of each property is clear. Agreement on
levels of service will allow communities and mahallahs to understand how seasonal
variability and climate change will impact on supply into the future and how different
levels of service relate to costs. Measures undertaken to minimize risk and maximize
efficiency in supplying water should be in accordance with agreed levels of service.
This should be done with stakeholders and residents so that they understand the
relationships between efficiency and costs.

Properties located in the service area of public water supply shall be connected to the
piped supply. A contract on connection should be concluded (in writing or electronically
so that the contents of the contract cannot be altered unilaterally and the contract
remains available to both parties). The rights and responsibilities of both parties should
be defined in the contract as well as implications of non-compliance: for example,
disconnection in case of failure of payments by the customer and compensation for
provision of the agreed service level by the utility.

Urban water planning should be based on scenario planning, incorporating uncertainty
in supply and demand, as well as integrated with future economic development and
land use planning to ensure full knowledge of the availability of water supplies and
water savings opportunities.

Community information and education programs should be an integrated part of urban
water planning and should be designed appropriately, based on community input, to
increase knowledge, understanding and informed participation in urban water
planning, as well as increase water efficient behaviors.

The management of potable water supplies should be integrated with other aspects of
the urban water cycle, including stormwater management, wastewater treatment and
re-use, groundwater management and the protection of public and waterway health.

The risks associated with different parts of the urban water cycle (such as trade waste,
stormwater, etc.) should be considered and managed. Water quality of potable
supplies should be protected through appropriate catchment management practices
and management of wastewater. This will involve a range of activities, from land use
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planning and management that protects the quality of natural water resources, through
to addressing the disposal, treatment and reuse phases of the water cycle.

Selection of options for the portfolio should be made through a robust and transparent
comparison of all demand and supply options, examining the social, environmental and
economic costs and benefits and taking into account the specific water system
characteristics. The aim is to optimize the economic, social and environmental
outcomes and reduce system reliability risks, recognizing that in most cases there is
no one option that will provide a total solution. Readiness options should also be
identified as part of contingency planning for all three cities.

By considering the full range of options, access to a range of sources should be able
to be optimized dynamically (even on a short-term basis) through the availability of
diverse infrastructures that may include both centralized and decentralized water
supply schemes. These sources would be drawn upon in differing combinations
depending on the local and regional climatic conditions and the mix of sources selected
would be those resulting in the lowest environmental, social and economic costs over
the long term.

Ensuring the ongoing protection of the environment and waterway health is an integral
part of urban water planning. Natural water sources for all water supplies, such as
surface and groundwater supplies, should only be developed within the limits of
sustainable levels of extraction for watercourses and aquifers.

Sustainable levels of extraction should be established through publicly available water
plans prepared at a catchment and/or basin scale for all water use, including
environmental requirements. In determining the sustainable extraction levels, regard
should be had to the inter-relationships of different water sources.

Verified and sustainable levels of extraction should be ensured by legal allocation
procedures, which take into account possible conflicting interests with other water
users. Unregulated groundwater abstraction should be regulated and restricted.

To ensure sustainability, extraction levels should also be monitored over time and
periodically re-assessed to reflect changes in scientific knowledge and climate
variability.

Use pricing and markets, where efficient and feasible, to help achieve planned urban
water supply/demand balances.

Tariff structures for water supplies should be designed to signal the full value of finite
water resources to end users to encourage efficient water use. As mandated by the
various WSSCs, the price charged for urban water services should be transparent and
linked to the level of service provided.

Recognize that there is a need for periodic review of urban water plans and their
underpinning assumptions. All parties involved in the development of urban water
plans (as well as the PHED) should be committed to ensuring that the plan can adapt
as necessary to reflect additional information/knowledge and changing circumstances.

Planning should recognize that some demand/supply responses are short-term and
are required to be adaptive, while other responses such as water infrastructure
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planning and investment have a longer planning horizon because the assets have a
considerable lifespan.

2.8.2 Principles for Improvement of Sewage Disposal Systems
208. The following basic considerations should be applied in the development of sewerage
services and designing investment packages responding to the current deficiencies in
sewerage systems and to the expectations of the citizens in all three cities and their
agglomerations:

1.

The sewage systems should be improved in such a manner so that expansion of
intermediate cities should not be reliant on improvements in Peshawar (or other
neighboring cities). There is a need to de-link sewerage systems in such a manner that
if one of the systems fails, it will not adversely cause a chain reaction of failures in other
connected systems. Each of the phases of any resulting series of financed
improvements should be modular so that they may be expanded to accommodate
future needs as demand, finances and revenues warrant taking into account priority
areas which are the most prone to flooding and other environmental occurrences.

Existing trunk and primary combined sewerage systems should be implemented in
relation to their particular need for rehabilitation, current conditions and theoretical flow
capacities for each of the urban areas. Design standards for intermediate cities should
be no different than that of Peshawar or Lahore, for example. It is expected that all
three of the cities will grow to rapidly consume their neighboring agglomerations soon,
and that political boundaries matter very little insofar as service provision is concerned.

Where separate sewerage is not applicable, open drains conveying sewage should be
covered with removable slabs, which reduce the smell nuisance, substantially reduce
the exposure of the citizens to health risks and allow removal of sludge from the drains
when necessary.

Properties located in the service area of separate sewerage shall be connected to the
sewer. A contract on connection should be concluded (in writing or electronically so
that the contents of the contract cannot be altered unilaterally and the contract remains
available to both parties). The rights and responsibilities of both parties should be
defined in the contract as well as implications of non-compliance.

Consideration should be given to retaining as much as possible of the existing
infrastructure through cleaning, structural rehabilitation and flow attenuation wherever
practical to capitalize on existing assets, to reduce costs and inconvenience to the
public in streets.

Any proposed layouts resulting from the preliminary design stage for new or
replacement sewers should be planned to involve a minimum depth of excavation,
optimum cross-section, adequate number of appurtenances, minimum number of
sewage pumping/lifting stations and rising mains (if any).

Trunk sewerage systems in need of rehabilitation will be designed and accordingly
planned to make them functionally efficient, devoid of operational hazards and should
be cited (or relocated) in a manner such that they will pass through a minimum number
of physical barriers.
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The upgrading of networks should be planned to blend optimally with current, proposed
and existing designs, source points, disposal points, and slope of the ground, in
addition to the land-use of the different areas.

Any proposed treatment of sewage should occur through employing the most
appropriate processes, including logistical considerations. Sewage should be treated
in compliance with the National Environmental Quality Standards for Municipal and
Liquid Industrial Effluents.

2.8.3 Principles for Improvement of Storm Water Collection, Conveyance and

Disposal

209. The following basic considerations should be applied in the development of sewerage
services and designing investment packages responding to the current deficiencies in
sewerage systems and to the expectations of the citizens in all three cities and their
agglomerations:

1.

Where finances and technical appropriateness allow, rehabilitated drainage systems
should be designed and constructed as separate systems from the sanitary sewers to
carry storm run-off for the entire area, however, consideration will be given to the
problem of sullage (grey-water) discharges, especially from higher than normal density
areas and industrial sites in Peshawar and Abbottabad. Particular attention will be
given to those areas in high industrial pollution zones on the outskirts of Peshawar as
well.

Run-off estimates will be derived from the rainfall records of each city, and these should
be used in designing interventions for each municipality.

The location of a suitable number of drainage basins/sub-basins will be initially
identified on the basis of relevant consideration i.e. both physical and man-made
barriers etc., with reference to official stormwater management plans that may have
been previously prepared.

Existing drainage channels, nalahs (canals), lock gates, outfall arrangements etc.
should be retained as far as practicable for their maximum utilization with renovations
as necessary without hampering functional requirements.

2.8.4 Principles for Improvement of Municipal Solid Waste (MSW) Management
210. The following basic considerations should be applied in the development of municipal
solid waste (MSW) management services and designing investment packages responding to
the current deficiencies in MSW management and to the expectations of the citizens in all
three cities and their agglomerations:

1.

Acknowledgement of the poor’s (or excluded groups such as Christian minorities) role
in sorting, collection and recycling will have to be designed into the formal system to
maximize opportunities for them on one hand, whilst protecting them from health risks
associated to their vocation on the other.

Classification of waste materials into broad categories will have to occur and
segregation of waste (organic, metal, glass, paper, hazardous waste, etc.) at source,
associated with door to door collection, should be applied phased and scheduled
upgrading of the service level, starting in limited, manageable areas and expanding
and scaling up across the urban area in a planned manner.
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3. Regional approaches to SWM may be considered as city-by-city investment schemes
may be delayed because they are too expensive, offer no visible benefits considering
the culture of urban communities, or will take long lag times to develop because of land
scarcity and other bottlenecks.

4, Hazardous waste management should be urgently improved; hospitals and industries
need to be enforced to segregate hazardous waste, have it transported and disposed
of in an environmentally sound manner. Regional hazardous management and,
probably, a regional hazardous waste processing plant should be considered.
Meanwhile, temporary solutions, including storage and incineration in cement kilns,
should be considered.

5.  There will be a need to consider the entire SWM network (a whole-systems approach)
and review how each city deals with waste. This includes an analysis and mapping of
both formal as well as informal systems and the levels of overlap between each.

2.9 Infrastructure Development Guidelines (Mardan)

2.9.1 Strategic Importance

211. As asecond largest city of Khyber Pakhtunkhwa with economic, historical and touristic
importance, Mardan is strategically important city for the province. The city has significant
potential but also challenges due to the growing population and environmental problems. The
city can be developed to an attractive and healthy place for its people to live in and for tourists
to visit, once development efforts towards a sustainable, green and pollution free city are
seriously considered and implemented. Dedicated provincial and city officials and motivated
citizens are already bringing the city to this direction.

212. Famous archaeological sites of Takht Bhai, Jamal Garhi and Sawal Dher are located
in close vicinity of Mardan city. It has also strategically important position as a gateway to the
famous districts and valleys of Swat, Dir and Chitral, which are well known for their scenic
value and touristic attractions. Mardan is connected to Swat Valley through the famous
Malakand Pass, which is a mountain pass in Malakand district. One scenic place is the Swat
canal which was built by the British to channel water from the Swat River through a tunnel
under the Malakand Pass to the plains around Mardan.
2.9.2 Transportation Linkages

213. The main transport infrastructure in Mardan district is provided by the national highway
N45 and links to several highways including the motorway M1, the grand trunk road N5, and
the Karakoram highway N35. The M-1 stretch of motorway passes through the southern end
of Mardan district and connects Peshawar with Islamabad.

214. Mardan has four major inter-city roads, connecting it to Charsadda, Malakand,
Nowshera and Swabi. Mardan district has 302 km of provincial highways and major roads. In
addition, there are 65 secondary roads with a total length of about 440 km. The road across
the Malakand pass is in good condition, but always congested with a continuous stream of
trucks.

215. Mardan city has a railway station operated by Pakistan Railways and the district has
about 51 km of broad gauge track. Peshawar International Airport is about an hour’s drive

32 Much of the information in this chapter is based on data from: District Land use Plan, Mardan, Urban Policy
Unit, 2014, Government of KP, 2014
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from Mardan and served by Pakistani and some foreign airlines to and from all Pakistani cities
as well as neighboring countries of Afghanistan, China and others.

2.9.3 Availability of Developable Land
216. The urban area of Mardan district needs to expand to cater for future populations.
Unless properly planned, the urban expansion will have far-reaching effects on agricultural
lands. There is a heed to preserve prime agricultural land.

217. About 70% of the land in Mardan district is in agriculture use and mostly of good quality,
except for that in eastern part of the District and towards the southeast of the urban area. A
part of the area towards east of the district is flood-prone (frequently flooded by Kalpani
Khawar). New settlements in these directions must be discouraged.

218. At present expansion is taking place haphazardly along inter-city roads, leaving fertile
agricultural land trapped between linear developments. Such trapped areas will ultimately
develop into slums.

219. To avoid land wastage, future urbanization should take place in a compact manner,
keeping the growth in the southern segment of Ring Road. Most of the public and private
housing developments are already taking place towards south along Nowshera road. The
recommended expansion should take place in the southern areas between Charsadda and
Nowshera road and towards east of Nowshera road.

294 Soil

220. Mardan has fertile soil for agricultural land and people associate it as an agricultural
area. Main crops are Virginia tobacco, sugarcane and wheat. Other major crops grown in the
area include maize, rice, jowar, groundnut, barley and mustard. Horticulture is one potential
growth sector in Mardan. Major fruits produced here are plum, pear, persimmon, peach and
orange. Apple, apricot, lychee, mango and lemon are also grown there.

2.9.5 Scenic Beauty

221. The beauty of Mardan is in its historical buildings and heritage. Mardan is a gateway
to the famous districts and valleys of Swat, Dir and Chitral, which are well known for their
scenic value and touristic attractions.

2.9.6 Minerals

222. Many minerals of economic value are mined in Mardan district, the main ones being
marble and limestone. Dolomite, granite, barite and asbestos are also extracted. Veins of a
good gquality topaz, which is a valuable gemstone, have also been found.

2.9.7 Waterways/Bodies

223. Mardan district is a part of the Peshawar basin, with an irrigation system laid down by
the British government during British Rule on the subcontinent. The canal-irrigated land is
served through watercourses. An appreciable amount of water is percolating to groundwater
from irrigation application and channel loses.

224. Mardan district has a number of irrigation water canals - the upper Swat canal irrigates
most of the district and the lower Swat canal irrigates some parts on the southwestern side.
The other sources are tube wells and lift irrigation. The main drainage system comprises of
surface drains which also provide water for irrigation; particularly the Kalpani Nullah and eight
canals and tubewells which draw ground water from the aquifer. Kalpani is an important
stream of the District Mardan and joins Kabul River.
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225. Groundwater is available at the optimum depth for economical exploitation for various
uses by the local inhabitants.

2.9.8 Principles for Improvement of Water Supply Systems
226. The following basic considerations should be applied in the development of water
supply services and designing investment packages responding to the current deficiencies in
water supply systems and to the expectations of the citizens in all three cities and their
agglomerations:

1.

Urban water supply should be delivered in accordance with agreed levels of service.
The service level for each water supply system should specify the minimum service in
terms of water quantity, water quality and service provision (such as reliability and
safety).

Levels of service should not apply uniformly to all three cities, but rather should be set
for each supply system and potentially for different parts of an individual supply system
in each city, allowing phased and scheduled upgrading of the service level, starting in
limited, manageable areas (District Metering Areas) and expanding and scaling up
across the urban area in a planned manner. These service areas should be defined
and shown on a map so that the service level of each property is clear. Agreement on
levels of service will allow communities and mahallahs to understand how seasonal
variability and climate change will impact on supply into the future and how different
levels of service relate to costs. Measures undertaken to minimize risk and maximize
efficiency in supplying water should be in accordance with agreed levels of service.
This should be done with stakeholders and residents so that they understand the
relationships between efficiency and costs.

Properties located in the service area of public water supply shall be connected to the
piped supply. A contract on connection should be concluded (in writing or electronically
so that the contents of the contract cannot be altered unilaterally and the contract
remains available to both parties). The rights and responsibilities of both parties should
be defined in the contract as well as implications of non-compliance: for example,
disconnection in case of failure of payments by the customer and compensation for
provision of the agreed service level by the utility.

Urban water planning should be based on scenario planning, incorporating uncertainty
in supply and demand, as well as integrated with future economic development and
land use planning to ensure full knowledge of the availability of water supplies and
water savings opportunities;

Community information and education programs should be an integrated part of urban
water planning and should be designed appropriately, based on community input, to
increase knowledge, understanding and informed participation in urban water
planning, as well as increase water efficient behaviors;

The management of potable water supplies should be integrated with other aspects of
the urban water cycle, including stormwater management, wastewater treatment and
re-use, groundwater management and the protection of public and waterway health;

The risks associated with different parts of the urban water cycle (such as trade waste,
stormwater, etc.) should be considered and managed. Water quality of potable
supplies should be protected through appropriate catchment management practices
and management of wastewater. This will involve a range of activities, from land use
planning and management that protects the quality of natural water resources, through
to addressing the disposal, treatment and reuse phases of the water cycle.
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Selection of options for the portfolio should be made through a robust and transparent
comparison of all demand and supply options, examining the social, environmental and
economic costs and benefits and taking into account the specific water system
characteristics. The aim is to optimize the economic, social and environmental
outcomes and reduce system reliability risks, recognizing that in most cases there is
no one option that will provide a total solution. Readiness options should also be
identified as part of contingency planning for all three cities;

By considering the full range of options, access to a range of sources should be able
to be optimized dynamically (even on a short-term basis) through the availability of
diverse infrastructures that may include both centralized and decentralized water
supply schemes. These sources would be drawn upon in differing combinations
depending on the local and regional climatic conditions and the mix of sources selected
would be those resulting in the lowest environmental, social and economic costs over
the long term;

Ensuring the ongoing protection of the environment and waterway health is an integral
part of urban water planning. Natural water sources for all water supplies, such as
surface and groundwater supplies, should only be developed within the limits of
sustainable levels of extraction for watercourses and aquifers;

Sustainable levels of extraction should be established through publicly available water
plans prepared at a catchment and/or basin scale for all water use, including
environmental requirements. In determining the sustainable extraction levels, regard
should be had to the inter-relationships of different water sources;

Verified and sustainable levels of extraction should be ensured by legal allocation
procedures, which take into account possible conflicting interests with other water
users. Unregulated groundwater abstraction should be regulated and restricted;

To ensure sustainability, extraction levels should also be monitored over time and
periodically re-assessed to reflect changes in scientific knowledge and climate
variability;

Use pricing and markets, where efficient and feasible, to help achieve planned urban
water supply/demand balances;

Tariff structures for water supplies should be designed to signal the full value of finite
water resources to end users to encourage efficient water use. As mandated by the
various WSSCs, the price charged for urban water services should be transparent and
linked to the level of service provided;

Recognize that there is a need for periodic review of urban water plans and their
underpinning assumptions. All parties involved in the development of urban water
plans (as well as the PHED) should be committed to ensuring that the plan can adapt
as necessary to reflect additional information/knowledge and changing circumstances;

Planning should recognize that some demand/supply responses are short-term and
are required to be adaptive, while other responses such as water infrastructure
planning and investment have a longer planning horizon because the assets have a
considerable lifespan.

2.9.9 Principles for Improvement of Sewage Disposal Systems
The following basic considerations should be applied in the development of sewerage

services and designing investment packages responding to the current deficiencies in
sewerage systems and to the expectations of the citizens in all three cities and their
agglomerations:
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1. The sewage systems should be improved in such a manner so that expansion of
intermediate cities should not be reliant on improvements in Peshawar (or other
neighboring cities). There is a need to de-link sewerage systems in such a manner that
if one of the systems fails, it will not adversely cause a chain reaction of failures in other
connected systems. Each of the phases of any resulting series of financed
improvements should be modular so that they may be expanded to accommodate
future needs as demand, finances and revenues warrant taking into account priority
areas which are the most prone to flooding and other environmental occurrences.

2.  Existing trunk and primary combined sewerage systems should be implemented in
relation to their particular need for rehabilitation, current conditions and theoretical flow
capacities for each of the urban areas. Design standards for intermediate cities should
be no different than that of Peshawar or Lahore, for example. It is expected that all
three of the cities will grow to rapidly consume their neighboring agglomerations soon,
and that political boundaries matter very little insofar as service provision is concerned.

3. Where separate sewerage is not applicable, open drains conveying sewage should be
covered with removable slabs, which reduce the smell nuisance, substantially reduce
the exposure of the citizens to health risks and allow removal of sludge from the drains
when necessary.

4, Properties located in the service area of separate sewerage shall be connected to the
sewer. A contract on connection should be concluded (in writing or electronically so
that the contents of the contract cannot be altered unilaterally and the contract remains
available to both parties). The rights and responsibilities of both parties should be
defined in the contract as well as implications of hon-compliance;

5.  Consideration should be given to retaining as much as possible of the existing
infrastructure through cleaning, structural rehabilitation and flow attenuation wherever
practical to capitalize on existing assets, to reduce costs and inconvenience to the
public in streets.

6. Any proposed layouts resulting from the preliminary design stage for new or
replacement sewers should be planned to involve a minimum depth of excavation,
optimum cross-section, adequate number of appurtenances, minimum number of
sewage pumping/lifting stations and rising mains (if any).

7. Trunk sewerage systems in need of rehabilitation will be designed and accordingly
planned to make them functionally efficient, devoid of operational hazards and should
be cited (or relocated) in a manner such that they will pass through a minimum number
of physical barriers.

8.  The upgrading of networks should be planned to blend optimally with current, proposed
and existing designs, source points, disposal points, and slope of the ground, in
addition to the land-use of the different areas.

9. Any proposed treatment of sewage should occur through employing the most
appropriate processes, including logistical considerations. Sewage should be treated
in compliance with the National Environmental Quality Standards for Municipal and
Liquid Industrial Effluents.

2.9.10 Principles for Improvement of Storm Water Collection, Conveyance and
Disposal
228. The following basic considerations should be applied in the development of sewerage
services and designing investment packages responding to the current deficiencies in
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sewerage systems and to the expectations of the citizens in all three cities and their
agglomerations:

Where finances and technical appropriateness allow, rehabilitated drainage systems
should be designed and constructed as separate systems from the sanitary sewers to
carry storm run-off for the entire area, however, consideration will be given to the
problem of sullage (grey-water) discharges, especially from higher than normal density
areas and industrial sites in Peshawar and Abbottabad. Particular attention will be
given to those areas in high industrial pollution zones on the outskirts of Peshawar as
well.

Run-off estimates will be derived from the rainfall records of each city, and these should
be used in designing interventions for each municipality.

The location of a suitable number of drainage basins/sub-basins will be initially
identified on the basis of relevant consideration i.e. both physical and man-made
barriers etc., with reference to official stormwater management plans that may have
been previously prepared.

Existing drainage channels, nalahs (canals), lock gates, outfall arrangements etc.
should be retained as far as practicable for their maximum utilization with renovations
as necessary without hampering functional requirements.

2.9.11 Principles for Improvement of Municipal Solid Waste (MSW) Management
229. The following basic considerations should be applied in the development of municipal
solid waste (MSW) management services and designing investment packages responding to
the current deficiencies in MSW management and to the expectations of the citizens in all
three cities and their agglomerations.

1.

Acknowledgement of the poor’s (or excluded groups such as Christian minorities) role
in sorting, collection and recycling will have to be designed into the formal system to
maximize opportunities for them on one hand, whilst protecting them from health risks
associated to their vocation on the other.

Classification of waste materials into broad categories will have to occur and
segregation of waste (organic, metal, glass, paper, hazardous waste, etc.) at source,
associated with door to door collection, should be applied phased and scheduled
upgrading of the service level, starting in limited, manageable areas and expanding
and scaling up across the urban area in a planned manner;

Regional approaches to SWM may be considered as city-by-city investment schemes
may be delayed because they are too expensive, offer no visible benefits considering
the culture of urban communities, or will take long lag times to develop because of land
scarcity and other bottlenecks;

Hazardous waste management should be urgently improved; hospitals and industries
need to be enforced to segregate hazardous waste, have it transported and disposed
of in an environmentally sound manner. Regional hazardous management and,
probably, a regional hazardous waste processing plant should be considered.
Meanwhile, temporary solutions, including storage and incineration in cement kilns,
should be considered.

There will be a need to consider the entire SWM network (a whole-systems approach)
and review how each city deals with waste. This includes an analysis and mapping of
both formal as well as informal systems and the levels of overlap between each.
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2.9.12 Institutional Setting
In order to provide a sound basis for the development of efficient and sustainable urban

infrastructure (services), the first measures to be taken are described below:

231.

Infrastructure development needs to be closely interlinked with land use planning and land
use management. All planning should be forward looking and guided by politically
approved long-term visions and master plans. Reservations for infrastructure, especially
larger sanitation services such as STPs and landfills, should be made with a long-time
horizon, land acquired well before they need to be taken into active use, and sanitary zones
around these facilities restricted from housing and other activities that could be affected by
the facilities.

The institutional set-up should be stabilized. The newly established WSSCM should
immediately be provided with all documentation, equipment, experience etc., which may
not have been handed over by former bodies responsible for the municipal infrastructure
and services (TMA, PHED).

The management of WSSCM has visions and ambitions but the company lacks material,
human and financial resources. Revenues cannot be increased in a short time; hence
patience to wait substantial improvement of services and support from the city and province
authorities until WSSCM can generate substantial revenues is required.

The improvement of the service level cannot be implemented all over the city in a short
time. Interim targets, scheduled implementation and expansion of higher service levels
need to be agreed between the municipality and WSSCM, involving (potential) customers
in prioritization and taking into account the water quality in private wells in different areas.

2.9.13 Facilitation of Water Supply Improvement
The overall water supply objective in Mardan is to provide adequate and safe 24/7

supply of potable water to all urban citizens. This is not possible without investment in water
production, storage and distribution. The service level improvement should be launched as a
short-term measure, which involves institutional arrangements, regulations and enforcement,
largely beyond WSSCM’s mandate, as well as investment. Improvement of water supply
services requires a number of arrangements to facilitate a favorable operating environment
for the utility and to ensure the sustainability of the improvements. These are as follows:

Groundwater abstraction should be strictly regulated in order to ensure adequate raw water
supply for the public utility, protect public health from impacts of contaminated drinking
water and ensure the feasibility of public water supply through water sales. Connection to
the public water supply should be made mandatory where 24/7 supply is provided.

Groundwater abstraction should be strictly regulated in order to ensure adequate raw water
supply for the public utility, protect public health from impacts of contaminated drinking
water and ensure the feasibility of public water supply through water sales. Connection to
the public water supply should be made mandatory where 24/7 supply is provided together
with strict regulations to demotivate illegal connections, which lead to deterioration of pipe
networks, undermine the outcomes of the investments and increase contamination risks.

Verified and sustainable levels of extraction should be ensured by legal allocation
procedures, which take into account possible conflicting interests with other water users.
Unregulated groundwater abstraction should be regulated and restricted.

Piped water supply is a natural monopoly. Therefore, tariff setting is a delicate issue. On
the one hand tariffs must be adequate to ensure the sustainability of assets and services;
on the other hand, they should not be a source of excessive profits. There needs to be a
control mechanism for the latter case. However, it is much more common that tariffs, when
subject to political approval, are kept too low to ensure sustainability and good service. If
not subsidized, the assets will deteriorate and services worsen. Subsidization, on the other
hand, would benefit the rich (who have better facilities and consume more water) more
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than the poor. More targeted subsidies, such as a lifeline volume of water supplied free or
water vouchers to those who cannot pay monthly water bills, would be much more cost-
effective.

= Benchmarking is a useful method for comparison of the performance of monopoly utilities.
A benchmarking data base is proposed to be developed at the provincial or national level.

2.9.14 Improvement and Expansion of Water Supply Services

232.

Water supply in Mardan lacks credibility among customers. With the current assets

WSSCM is unable to provide safe and continuous water supply. The first measures to be
taken by the company are given below and should provide a basis for service improvement
in a planned and efficient way:

Upgrading of water supply to 24/7 service should be started by comprehensive
rehabilitation of existing systems in a phased mode. Because there is a shortage in the
current production capacity, the expansion of services to unserved areas is not feasible
as a priority.

Improvement of operation and maintenance (O&M) as well as planning of urban
infrastructure should be facilitated by up-to-date and reliable data base of all assets.
This involves GIS mapping, collection (if available) and preparation of as-built
drawings, and establishment and systematic updating of asset management data base
and asset management plan, taking into account expected technical and economic life
time of each type of assets.

An important and useful tool in ensuring safe water supply is Water Safety Plan (WSP),
introduced and promoted by World Health Organization (WHO). WHO’s WSP concept
focused on water quality but it has been expanded in practice to cover also the
reliability of water supply. WSSCM could be a forerunner in KP and in the whole
Pakistan to prepare a WSP. For example, there are web based applications for water
safety planning. WSP should be adopted to guide the measures towards adequate and
safe 24/7 supply of potable water.

Comprehensive rehabilitation, replacement or construction of small schemes
comprising a tube well, pump house, pumps with accessories, OHR and pipelines
should be implemented. Simultaneously, these schemes should be upgraded by
disinfection, SCADA, master meters and new property connections with consumer
meters. Uninterrupted service will be ensured by interconnecting schemes. As a result
of these measures, water can be supplied 24/7 in District Metering Areas (DMAS),
which also facilitate active monitoring of the performance and condition of the system
and proactive control of Non-revenue Water (NRW). The first three DMAs will be Bicket
Gunj, Muslimabad & Baricham for which prefeasibility studies (PFSs) will be prepared
as part of the Khyber Pakhtunkhwa Inclusive Urban Growth Program (IUGP).
Thereafter, the expansion of the DMA concept should be based on participatory
prioritization and the condition of assets. The necessary investments are elaborated in
Section 7.4 (Infrastructure Development Plan).

Water quality monitoring should be carried out as regulated and presented in WSP.
Water quality monitoring by an external impartial body and subsequent and analysis
results should be widely publicized to customers.

Volumetric tariffs (plus monthly base service fees) should be introduced together with
24/7 water supply. It may unrealistic to aim at full recovery of capital and O&M costs in
the beginning but it should be a mid-term objective for making the operation and service
sustainable. Willingness to pay could be enhanced by marketing (customers’ ground
and roof tanks become obsolete, 1,000 liters of excellent drinking water is brought
home at the cost of 1 m® — substantially cheaper than bottled water, etc.).

A contract on connection should be concluded (in writing or electronically so that the
contents of the contract cannot be altered unilaterally and the contract remains
available to both parties). The rights and responsibilities of both parties should be
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defined in the contract as well as implications of non-compliance: for example,
disconnection in case of failure of payments by the customer and compensation for
provision of the agreed service level by the utility.

= The current shortfall in water production is almost 60,000 m3/d (mainly covered by
private wells). This should be enhanced to serve the demand up to 2025 in short term
and up to 2035 in long term. Similarly, new facilities will need to be implemented in
order to expand WSSCM's service to presently unserved UCs within the urban area as
well as the expansion areas of the city, as elaborated in Section 7.4. More modern
technologies, such as solar-powered pumps or frequency converters for pumps (to
replace OHRs with ground tanks) could be applied when found feasible and reliable.

= In longer term, the highly decentralized water supply based on a large number of tube
wells with rather low yield and pumping capacity is not very efficient. Moreover,
groundwater recharge may reduce as a result of the increase of impermeable surfaces.
Longer term water supply options should be sought. If there is no feasible gravity fed
surface water supply option, more centralized groundwater abstraction and treatment
should be considered. If feasible surface water sources that could be taken into use in
a 15 years’ time horizon, the rehabilitation of tube wells beyond 2025 should be
reconsidered.

= A comprehensive management information system (MIS) should be developed and
taken into use. This could provide data and information to be shared with authorities,
customers and other utilities by a benchmarking data base. A MIS could produce main
contents for annual reports and benchmarking.

= Relevant capacity building of WSSCM and other stakeholders should accompany all
reforms and introduction of new technologies and procedures.

= Active and alert communication policy may also be adopted by WSSCM, for ensuring
efficient, reliable and active dissemination of information to stakeholders, media groups
and more importantly to consumers/customers of company by adopting appropriate
means of communication/ holding seminars/community awareness
programs/workshops/walks etc.

5 Facilitation of Improvement of Drainage and Sewerage

233. The overall objective in drainage and sewerage in Mardan is to convey wastewater
hygienically away from the residential and commercial areas and discharge properly treated
effluent away from the city incompliance with environmental standards and regulations, and
drain stormwater efficiently, minimizing flooding in the urban areas and without causing
downstream flooding. This will require substantial investment drainage, sewerage and sewage
treatment. Ideally, service level improvement would be synchronized with the improvement of
water supply. Due to the different nature of the sewerage system this is not always possible.
The short-term measures should involve institutional arrangements, regulations and
enforcement, largely beyond WSSCM’'s mandate, as well as investment. Improvement of
drainage and sewerage services requires a number of arrangements to facilitate a favorable
operating environment for the utility and to ensure the sustainability of the improvements.

234. Having a healthy and hygienic city (by improvement of drainage and sewerage) is a
generally expressed objective of the citizens but personal contributions to making this happen
are far less popular. Therefore, the achievement of the objective is not possible without strong
political leadership and long-term commitment to make improvements sustainable. Past
experience with the STPs in Mardan are a concrete example of failure in this matter. The
required measures include:

= Discharge of wastewater from properties to drains, canals, ditches, fields, etc. and
infiltration into the soil should be strictly forbidden and enforced. Connection to the
sewer network should be made mandatory where separate sewerage (or combined
sanitary) sewerage is available.

= The management of stormwater drainage should be a joint effort of different municipal
entities. While WSSCM is the obvious body to develop and maintain drains,
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comprehensive drainage stormwater management requires proactive land use
planning (foreseeing the impacts of the increase of impermeable paved and roof
surfaces and facilitating on-site rainwater management and prevention of peak flows
to the drainage system), development and maintenance of road and street structures
allowing unrestricted peak stormwater flows to drains, etc.

Drainage should also be managed in a way that ensures recharging of groundwater
without polluting the aquifer. In addition to improved groundwater balance this would
help the drainage system to cope with increasing precipitation, especially heavy rain
pours, expected to be encountered as a result of the climate change.

To maintain the improved drainage and sewerage facilities and services, long term
financial sustainability has to be ensured. Whereas sewerage and sewage treatment
are likely to be only marginally financed by revenues, it should be the ultimate goal. A
road map showing the way and timeline for increasing revenue and securing the
subsidies — before phasing out them — should be agreed at the political level. The most
obvious financing source of drainage is an earmarked portion of property tax.

In longer term, benchmarking a benchmarking data base should be extended to include
also drainage and sewerage at the provincial or national level.

2.9.16 16. Improvement and Expansion of Drainage and Sewerage Services

235. With the current assets WSSCM is unable to provide hygienically and environmentally
sound drainage and sewerage services. The first measures to be taken by the company
should provide a basis for service improvement in a planned and efficient way and making use
of the existing facilities — trunk mains and STP — after rehabilitating and upgrading them to
satisfy present requirements. These include:

Improvement of operation and maintenance (O&M) as well as planning of urban
infrastructure should be facilitated by up-to-date and reliable data base of all assets.
This involves GIS mapping, collection (if available) and preparation of as-built
drawings, and establishment and systematic updating of asset management data base
and asset management plan, taking into account expected technical and economic life
time of each type of assets.

The WSP concept and approach has been extended to sanitation by introducing
Sanitation Safety Plan SSP. WHO promotes SSP, which can be used at the planning
stage for new schemes, and to improve the performance of existing systems. There
are also web based SSP applications available. WSSCM could be pioneer also SSP
in KP and in the whole Pakistan.

The priority investments comprise those included in the PFS stage of IUGP: the
rehabilitation and upgrading of the abandoned STP, rehabilitation/reconstruction of 80
km of trunk sewers to convey combined sewage to the STP, and bifurcation of main
drains to discharge sewage into the trunk sewers. The STP will be upgraded from
lagoons to more compact biological process, for example oxidation ditches, which can
be covered and equipped with air filtration in order to control odors. At first, the STP
will receive wastewater from the area than can be drained to the STP by gravity. This
area will be surveyed in the PFS. In longer term, sewage from rest of the city will be
pumped to the STP. The necessary investments are elaborated in Section 7.4.

In the city area, open drains should be covered by removable slabs in order to control
odors, prevent citizens’ exposure to raw sewage, and to control dumping of waste into
drains.

Wherever possible and feasible, separate sewerage should be developed by
constructing new wastewater sewers and leaving combined drains for stormwater
drainage. Ideally, the implementation of separate sewerage in already served areas
would be synchronized with the development of DMAs. In new land development
separate sewers should be mandatory and made a responsibility of land developers to
construct. The necessary investments are elaborated in Section 7.4.

Septic tanks are not common in Mardan. Where separate sewerage is not possible,
dry weather sewage flow velocities in combined sewers are likely to be too low to flush
solids, leading to accumulation of sludge in sewers, blocking flows and causing
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flooding. Cleaning of combined sewers may require frequent flushing or other methods
of cleaning and, consequently, a fleet of cleaning vehicles and equipment. Septic tanks
at properties would reduce the sludge accumulation and maintenance work load.
However, it is probably very difficult to enforce retrofitting of septic tanks.

A fair basis for wastewater tariff (or surcharge), is based on wastewater flows, which
can reasonably well be estimated by metered water use. It is unrealistic to aim at full
recovery of capital and O&M costs in short term. Sewerage is more expensive than
water supply and, bearing in mind the current very low water tariffs, would multiply
monthly bills. Therefore, a longer-term revenue strategy with a political commitment to
fill the financing gap and a road map for increasing revenue is essential.

Regarding industrial wastewater with specific characteristics and/or high
concentrations posing a risk for the performance of the sewer network and STP,
appropriate pretreatment should be required. Specific tariffs for industrial wastewaters,
which reflect the costs of their management, should also be developed as well as
monitoring of industrial discharges into the system.

A contract on connection should be concluded (in writing or electronically so that the
contents of the contract cannot be altered unilaterally and the contract remains
available to both parties). The rights and responsibilities of both parties should be
defined in the contract as well as implications of non-compliance: for example,
disconnection (of water supply) in case of failure of payments by the customer and
compensation for provision of the agreed service level by the utility.

A comprehensive management information system (MIS) should be developed and
taken into use. This could provide data and information to be shared with authorities,
customers and other utilities by a benchmarking data base. A MIS could produce main
contents for annual reports and benchmarking.

Relevant capacity building of WSSCM and other stakeholders should accompany all
reforms and introduction of new technologies and procedures.

2.9.17 Facilitation of Improvement of Solid Waste Management

236. The overall objective in solid waste management in Mardan is to clean up the
neighborhoods from solid waste, recycle and reuse material contained in waste to the extent
possible, and dispose of the residual waste in an environmentally sound manner. In addition
to investment in vehicles, equipment, landfill, transfer station etc., the improvement of solid
waste management requires massive campaigns to increase the citizens’ knowledge, develop
their attitudes and improve their behavior. These soft measures should be accompanied with
strong regulations and their determined enforcement. They include:

Uncontrolled dumping of all kind of waste into drains, canals, roadsides, etc. must be
strictly prohibited by municipal byelaws and their enforcement, strengthened by
considerable sanctions.

Particular attention should be paid to hazardous and toxic waste. Hospitals are
expected to destroy their hazardous waste by burning. In practice, this waste is mixed
with municipal waste and dumped together. An urgent measure should be to segregate
the hazardous components (toxic and infectious) of hospital waste and explore a
solution for its disposal. If properly segregated, this volume of this waste would be quite
low, approximately 100 tons per year or less in Mardan. Hence the transportation and
storing costs would not be high. One option could be incineration in a cement kiln. This
would not require much investment; it would be a matter or negotiation and contracting.
At least this waste should be collected from hospitals and stored safely until an
acceptable disposal facility can be established.

Effective reuse and recycling call for segregation of waste at source. This, again,
requires intensive campaigning and use of carrot and stick. Segregation and
management of segregated waste will have social implications: unpleasant and
unhealthy livelihood of scavengers will disappear.

Based on experience from many countries, revenues form recycling and reuse of
materials contained in waste, sales of composted waste, biogas production, etc. are
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difficult to make financially viable without subsidies or charging gate fees or other fees
from waste generators. On the other hand, fees — if considered high — could motivate
waste generators to take illegal actions and dump waste in and uncontrolled way. A
balance should be sought between revenues and subsidies and carrot and stick to
ensure the sustainability and economic benefits of MSW.

Improvement of solid waste management to the target level is a huge task for WSSCM,
especially because it has ambitious development programs also under other sub-
sectors. MSW management provides high potential for outsourcing of activities. In
addition to sharing the work load, also business risks could be shared or outsourced,
for instance in composting or biogas generation where the private sector would have
more competence.

In longer term, benchmarking a benchmarking data base should be extended to include
also MSW at the provincial or national level.

2.9.18 Improvement and Expansion of Solid Waste Management

Improvement of operation and maintenance (O&M) of MSW as well as its development
should be facilitated by up-to-date and reliable data base of all assets. This involves
GIS mapping and preparation of as-built drawings, and establishment and systematic
updating of asset management data base and asset management plan, taking into
account expected technical and economic life time of each type of assets.

The priority investments comprise those included in the PFS stage of IUGP: the
development of the acquired landfill site to a proper sanitary landfill with necessary
equipment and reuse facilities, provision of fleet and facilities for door to door collection
and segregation at source, upgrading of collection points, and a waste transfer station
with associated transportation fleet. The necessary investments are elaborated in the
main Report and Appendix 4b as well as Supplementary Appendix 4b.

A contract on door to door collection should be concluded (in writing or electronically
so that the contents of the contract cannot be altered unilaterally and the contract
remains available to both parties). The rights and responsibilities of both parties should
be defined in the contract as well as implications of non-compliance.

A comprehensive management information system (MIS) should be developed and
taken into use. This could provide data and information to be shared with authorities,
customers and other utilities by a benchmarking data base. A MIS could produce main
contents for annual reports and benchmarking.

Relevant capacity building of WSSCM and other stakeholders should accompany all
reforms and introduction of new technologies and procedures.

WSSCM may consider receiving waste from other municipalities at the landfill —
against adequate fees. In longer term, beyond the lifetime of the acquired landfill site,
a new site should be identified and acquired. This could be established as a regional
waste management center, including facilities for hazardous and toxic waste.

ADVANTAGES AND OPPORTUNITIES

Physical Advantages/Potentials

3.1.1 Strategic Importance

Mardan has a strategically important position, as it acts as a gateway to the famous
Swat, Dir, and Chitral, well-known for their scenic value and touristic attractions. Mardan is
connected to Swat Valley through famous Malakand Pass, which is a mountain pass in
Malakand District.

The road across the pass is in good condition, but is always crowded with a continuous
stream of trucks. From a viewpoint about one kilometer before the top of the pass, one can
see the Swat Canal in the valley below. It was built by the British to channel water from the
Swat River through a tunnel under the Malakand Pass to the plains around Mardan.
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239. Mardan is the second largest city of Khyber Pakhtunkhwa after Peshawar. The District
contains the famous archaeological sites of Takht Bhai, Jamal Garhi and Sawal Dher.

Transportation Linkages
240. The main transport infrastructure in District Mardan is provided by a National Highway
(N45) and links to several highways including Motorway (M1), Grand Trunk Road (N5), and
the Karakoram Highway (N35), enabling road and rail connections. The city has a Railway
Station (operated by Pakistan Railways), Peshawar International Airport is nearby, at about
one hour’s drive from Mardan, (served by Pakistani and some foreign airlines) to all Pakistani
cities as well as neighboring countries like Afghanistan, China and others.

241. The M-1 stretch of Motorway connects Peshawar with Islamabad, and passes through
southern end of District Mardan. Besides, Mardan has four major inter-city roads, connecting
it to Charsadda, Malakand, Nowshera and Swabi. Mardan District has 302 KMs of Provincial
Highways and major roads. Besides, there are 65 secondary roads with a total length of about
440 Kms.

242. Pakistan Railways (PR) is a national state-owned rail transport service, and has two-
gauge rail tracks i. e., Broad Gauge and Meter Gauge. Right of Way (top width) of Broad
Gauge line is 22’ and that of Meter Gauge is 20’. ROW for double Broad-Gauge line is 38’.
ROW at bottom may vary according to the height of track at ratio 1 in 2 ft. About 51 KM broad
gauge track falls in District Mardan.
Avalilability of Developable Land

243. The urban area of District Mardan, like all other urban areas, needs to expand to cater
for the future population. The expansion however needs to be guided in the right directions.
Urbanization has far-reaching effects on agricultural lands. The process of urbanization
usually triggers growth of urban housing, infrastructure, city-specific land-use forms such as
recreational areas/stadiums, and public facilities etc. which further diminish cropland around
the cities. There is thus a need to preserve prime agricultural land.

244.  About 70% of land in District Mardan is under agriculture, most of which is of good
guality, except for that in eastern part of the District and towards south-east of urban area.
However, a part of area towards east of the District is flood-prone, and is also frequently
inundated by Kalpani Khawar. New habitations in these directions must be discouraged.

245. At present expansion is taking place haphazardly along inter-city roads in leap-frog
fashion, leaving fertile agricultural land trapped between these linear developments. Such
trapped areas ultimately develop into slums. It is therefore important that guided development
must be encouraged in compact form. Besides, most of the public and private housing
developments are taking place towards South of the District, along Nowshera Road.

246. The future urban expansion should therefore take place towards South of the District,
between Charsadda Road and Nowshera Road, and also towards East of Nowshera Road.
The future urbanizing area should remain within Southern segment of ring road, so that future
urban development takes place in a compact manner to achieve economies of scale and avoid
unnecessary land wastage.
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4 CITY DEVELOPMENT GUIDELINES

4.1 Development & Growth Options

247. The urban area of District Mardan, like all other urban areas, needs to expand to cater
for the future population. Besides, currently most of the social facilities, institutions and
amenity areas are concentrated in the existing urban area; provision has to be made for similar
facilities in the peri-urban area which is likely to be urbanized over the next 20 years i.e. the
duration of plan period.

248. The expansion however needs to be guided in the right directions because of the
following reasons:
= Urbanization has far-reaching effects on agricultural lands. The process of urbanization
usually triggers growth of urban housing, infrastructure, city-specific land-use forms such
as recreational areas/stadiums, and public facilities etc. which further diminish cropland
around the cities.
= There is thus a need on the part of the Government and the civil society to preserve this
valuable natural gift i.e. agricultural land.
= District Mardan has very fertile agricultural land. More than 71% of area in the District is
under agriculture, and most of it is good quality agricultural land. However, because of a
number of factors which are explained in subsequent sections, some of the agricultural
land, which is suitable for urban development, will have to be utilized for future
urbanization.

249. The following factors have also been considered for growth options for Mardan:

= A part of area towards East of the District is flood-prone, mostly consisting of 7 union
councils, which include Shahbaz Garhi, Garyala, Charguli, Bala Garhi, Mohib Banda, Kot
Daulat Zai and Garhi Daulat Zai, and also because of frequent inundation by Kalpani
Khawar. Thus, new human habitations in these directions must be discouraged.

= Atpresent expansion is taking place haphazardly along inter-city roads in leap-frog fashion,
leaving fertile agricultural land trapped between these linear developments. Such trapped
areas ultimately develop into slums. It is therefore important that guided development must
be encouraged in compact form.

= Most of the public and private housing developments are taking place towards South of the
District, along Nowshera Road.

4.2 Preferred Development Option and the Strategy

250. In view of the analysis in the previous section, it is suggested that future urban
expansion should take place between Charsadda Road and Nowshera Road, and also
towards East of Nowshera Road. The future urbanizing area should remain within Southern
segment of ring road, so that future urban development takes place in a compact manner to
achieve economies of scale and avoid unnecessary land wastage.

4.3 Urban Mobility Strategy

251. Mobility plays a key role in social and economic development. It is however important
that to be inclusive and competitive, Mardan must have different mobility/transport modes:
motorized and non-motorized. As elsewhere in Country, motor vehicle dominate and
pedestrians & cyclists are relegated to whatever space they can find, which is not healthy,
safe, or efficient. It is also not supportive of more resilient, climate-responsive non-motorized
modes. It is important to have inclusive Mobility Strategy providing segregated spaces for
motor vehicles, public transit, non-motorized vehicles and pedestrians in a network that
provides easy inclusive access to the social and economic amenities that citizens need. BRT
in this regard is a good initiative, but more needs to be done at local/mohalla level.

October 2017 APPENDIX S$16b: CDP Mardan - page 59



TA 8556 REG - KHYBER PAKHTUNKHWA INCLUSIVE URBAN GROWTH PROGRAM (47285-001)

4.4 Social Development Strategy

252. The basis for city development is social development. All other strategies have
supportive role. Social Development Strategy entails key elements of community, housing,
health, education and recreation. These facilities in turn require space, and that is where
physical planning and development comes in. It is therefore important to create
neighborhood/mahallah centers which should serve as social hubs. These can be planned
in new parts of the city or created within existing city, and include mosque, space for Mahallah
meetings, a primary school, local health facility and recreation space. These Centers also
encourage community participation in urban affairs and serve as formal and informal Information,
Education, and Communication (IEC) centers.

253. Safe, healthy, and affordable housing is a basic human need and right, and usually
covers 60-70% of a city’s built-up footprint (including related infrastructure) and is one of a
city’s major challenges. Housing is largely responsible for the uncontrolled sprawl that
presents Mardan with its most challenging issue. Housing must be inclusive and serve a
full-range of socio-economic needs. Social Development Strategy regarding housing calls for
rational densities reduce sprawl, provide options, and focus development around infrastructure
for more efficiency. Planned locations for housing reduce travel distances and put cities into
more sustainable and resilient positions. Higher density housing development/redevelopment
needs to be considered around major economic and employment centers and transportation
hubs/corridors.

254. Presently health and education services is the domain of City District/concerned Line
Departments, but appropriate space must be provided through a well-thought city plan. The
concerned departments/agencies must also provide Mahallah-level health education and
awareness, and local services for children, the elderly and other vulnerable groups who are
not mobile.

4.5 Economic Development Strategy

255. The strategy should support the local everyday needs of residents (including
employment and access to goods and services); and promote the city’s level of
competitiveness, which implies creating an attractive business environment. This in turn
means quality of physical infrastructure and land availability, efficiency, and transparency of
legal, regulatory, physical planning, development approvals, and security.

256. Traditional urban planning, and decision making, typically ignores the inform sector
considering street vendors and hawkers as inconvenient intrusions in the city. However, the
reality is that large majority of Mardan’s employment is in the informal sector. From an urban
planning perspective, the Economic Development Strategy at mahalla level includes:
= Convenient access to employment opportunities, goods and services.
= Informal economic sector should have appropriately located spaces to support their
livelihoods and reduce the street congestion. Instead of relocation of vendors, their
acceptance and management should be an important decision tool.
= Infrastructure and services are obviously essential support for economic activity.
= Licensing is essential for both formal and informal sectors. But the informal vendor’s
licensing process should not consist of paying the local policeman on a daily basis. There
should be transparent and equitable preparation and institutionalized application of
regulations.

4.6 Green Public Space Strategy
257. Mardan City Administration like other such agencies in Pakistan is unable to dedicate
sufficient resources for public green spaces, although these serve a number of critical
functions. There are other priority needs such as water supply. Without adequate development
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control, public awareness and a strong sense of community, intended open green spaces tend
to become dumping grounds or are encroached on for other purposes. Green spaces are
lungs of the city, and serve as healthy community meeting spaces. With proper vegetation,
such spaces can play important functions in storm water management and generally
contribute to a more livable city. A start needs to be made with proper physical planning in
consultation with the communities, and can also be a good PPP opportunity for private sector
entities to adopt and maintain in exchange for some advertising rights.

4.7 Disaster Resilience Strategy

258. At local level (such as mahallah-UC) increasing resilience to climate change starts with a
robust program of public awareness and local political leader support. Increasing prominence
of social facilities at Mahalla centers is directly related to improving Mahallah residents’
interaction and communication. At the technical level, increased resilience depends on
implementing the coordinated combination of the various small initiatives outlined under each
sector. In turn, these must, of course, be integrated into the overall city-level components of
the same sectors.

4.8 City Expansion Strategy

259. Cities are dynamic and keep expanding. It is important to plan well in advance to
prevent uncontrolled/unregulated expansion as is the case today. If the above strategies and
concepts are considered from the beginning, the development of inclusive, resilient, livable,
city would become much easier.
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1 INTRODUCTION
1.1 Background and Overview

1. Peshawar (see Figure 1 for the city map) is the capital and the largest city of the
province of Khyber Pakhtunkhwa. It serves as the administrative center and economic hub for
the Federally Administered Tribal Areas. Peshawar is bound by Khyber Agency and Mohmand
Agency towards west, the District of Nowshera towards east, District of Charsadda towards
the north and Khyber Agency towards the south. The Afghan border is approximately 40 km
to the West. Peshawar stands at the entrance of the Khyber Pass - a mountain pass
connecting Pakistan and Afghanistan and that has significant cultural, economic and
geopolitical significance as a historic trade route between Central Asia and the Indian
subcontinent.

2. Peshawar city lies at an altitude of about 360 m above sea level, between 33° 44 and
34° 15’ north latitudes and 71° 22" and 71° 42’ east longitudes. The land area of the city is 1,257
km2.

3. The Kabul River enters Peshawar District at Warsak and flows towards east roughly
along the Northern boundary of the District. The Bara River enters Peshawar District from
South-West and flows in the North-Eastern direction through the District and enters Nowshera
District. *

4. The city draws people from all over the province in search of work and a better
way of life. The population is currently over 3.2 million for Peshawar District and 1.27
million for the city. The city population is expected to grow to 5 million by 2030. Peshawar
has large scale commercial activity through its centers some of which date back to hundreds
of years, and have historic and cultural value. It is a trade hub for petty and commercial trading
from throughout Central Asia. Like most cities in Pakistan, Peshawar's growth is
unplanned. The city is also home to almost 80% of the 1.7 million Afghan refugees in
Pakistan. This places a huge burden to provide basic urban and social services. As
illustrated in Figure 3, The city district comprises of 4 towns with 44 union councils (local
wards). The populations of these towns and their rates of growth are presented in Table
2 below.

t Much of the information in this chapter is based on data from: District Land use Plan, Peshawar, Urban Policy Unit,
P&D Department, Govt of KP, Peshawar, 2014
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Figure 1 Map of Peshawar
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5. The provincial and city government

S P . o a2 . N
are currently carrying out detailed feasibility & A A sar Dt A
work for the Peshawar BRT project. This &4
$200M project is being supported by the & ?,\\
ADB and Pre-Feasibility work was carried ( e
out by CDIA. Several international and - :
national Team members for this Study are C 7

also on the ADB-financed BRT project and /
will therefore maximize opportunities for / oo
integration and coordination. Despite the #

PR v o

improvements in the transport sector, other Ys UN L
key services such as water, waste -,
management and sewage treatment are in a % (
poor. Improvements are needed in managing >
Peshawar, providing services and the overall | [rownw

quality of life for its citizens. For example, the
Urban Unit estimate water services coverage
to be as low as 40%, sewage treatment at

30% and solid waste  collection P
approximately 45%. The exact figures are e i\/ = &
not available for these services because i —
they have not been collected. Where they Figure 2 Administrative areas of Peshawar

have been collected, agencies are unwilling

to report them because of the sensitivities their release may pose, especially in an election
year. Transport is the only sector where the province expects service coverage to be in
excess of 80%. In the lead up to the 2018 elections, road infrastructure investments and
other transport provision appear to be a government priority.

6. There is a greater focus on planning now than in the past, nevertheless, this is still
short of what is needed to turn the city around in management, governance and
productivity. There is no policy or practice in cities to develop a medium to
long-term infrastructure investment program within the broader growth and development
agenda for KP. Increasing densities are placing even more of a burden on already strained
municipal services (see Figure 4).

Table 1 Projected Populations for the Towns Which Collectively Comprise Peshawar

UCs Pop: 1998 Projected Population
(Union (WCED)
Councils)

2010 2011 2020 2030
1 Town -1 25 511,430 773,794 829,028 1,092,659 1,542,625
2 Town -1l 02 39,875 60,361 62,480 85,213 120,336
3 Town — Il 12 261,955 326,338 410,280 559,581 790,142
4 Town — IV 02 48,207 72,937 75,497 102,978 145,407
5 PDA 02 34,587 155,000 155,000 211,420 298,530
6 Cantt. 01 68,740 76,301 76,965 83,207 90,718

Board
Total 44 964,794 1,534,734 1,581,143 2,134,933 2,987,747
Approximation 09m 1.5m 1.6 m 21m 3.0m
Source: Peshawar Utility Design Report. Volume 1. USAID
7. Peshawar, like other cities of the Country, has a vast informal sector, which

accommodates large number of illiterate, semi-skilled and unskilled labor. But unplanned
urbanization has stymied actual growth potential and opportunities. It has led to a proliferation
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of poorly designed and badly serviced housing and squatter settlements. Residents of these
settlements often live in poorly ventilated, badly designed, and overcrowded homes
surrounded by unhygienic conditions resulting from inadequate sanitation and solid waste
disposal.

Figure 3 Increasing densities in Peshawar

District Landuse Plan - Peshawar %
Peshawar Population Density Maps

1998 2009 2030

Density Legend
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Density Legend

| Below 10 I Below 10

B 11 - 20 I 11-20 I 11-20
s B 21 - 50 21-50
— iy B 10 Scale: 1:450,000 | M si-100 Scale: 1:450,000

B Above 100 Scale: 1:450,000 B Above 100 B Above 100

Note: Population density is calculated Persons per Acres

1.2  Physical Profile - Peshawar

1.2.1 Climate
8. The climate of Peshawar is sub-tropical and semi-arid with the following seasons?:

Winter in December-March
Pre-monsoon in April-June

Monsoon in July-September (summer)
Post-monsoon in October-November

9. During the winter season, the western disturbances pass over the region causing
rainfall. During the pre-monsoon season these westerly waves shift northwards. Southwest
monsoon rains start from June-July and last until September. These rains are quite heavy and
can cause significant flooding. The wettest months are March and August; the driest month is
June. The average winter rainfall is higher (about 188 mm) than that of the summer/monsoon
(147 mm). The post-monsoon period gets minimum precipitation and the period is cooler than
the pre-monsoon season.

10.  The mean maximum temperature reaches 40°C in June and minimum 26.5°C whereas
the corresponding winter figures are 19°C and 4°C. According to the draft interim report of the
Pakistan Meteorological Department, the overall temperatures have increased by 0.5°C and
summer days (< 25°C) increased by 22 days during last 50-60 years. The main climate change
impacts on Peshawar City are associated with increased rainfall and urban flooding as well as

2 This categorization was approved on Meteorological Department during preparation of land use Plans in 2013.
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possible high winds. Whirling winds are typical for April and May with a possibility of
windstorms.®

1.2.2 Geology
11. According to the District Land Use Plan, about 90% of the Peshawar area is a plain
with alluvial deposits consisting of gravel, boulder and sand overlain with silt and clay. The
bedrock is mostly sedimentary. Most of Peshawar’s land mass is composed by recent river,
stream and flood plain deposits which are classified as streambeds, fan deposit areas and
alluvium deposit areas.

12. Streambeds consist of fresh and/or recently brought sediments by streams and rivers
occurring along dry beds of rivers and streams. Fan deposits typically occur along mountain
fronts. Both are composed of gravel, silt and sand with some clay. They can either be loose
or have some binding effects. These deposits are used by the local construction industry.
Alluvium deposits include recent to old flood plain deposits, wind-blown deposits or lake
sediments. They are the thickest deposits and contain some economically significant deposits
of clay. About 20% of the area of the Peshawar District is covered by other rock types,
including (from young to old) tertiary, Jurassic, Paleozoic and Precambrian rocks. These rocks
are typically found in the outcrops to the west, southwest and south of the district.

1.2.3 Geo-Resources/Mining
13. Out of industrial minerals only bentonite clay is extracted in Peshawar District (Mardan
and Abbottabad have more mineral resources that are utilized). Bentonite is sold in health
food stores as a dietary supplement.

14. Marble cutting and polishing as well as gemstone trading take place in Peshawar,
though the stones are dug from elsewhere.

15. Other minor minerals such as sand and gravel are dredged on the banks of rivers,
streams and nullas around Peshawar city and are auctioned in blocks. Sand is mixed with
cement and sometimes lime for use in masonry construction. It is a principal component of
plaster in construction of buildings and for making common glass. Sand is also used with
paints to produce a mixture for walls and ceilings or non-slip floor surfaces. Other uses of sand
include making molds for foundries and sandbags for protection against floods. Graded sand
serves as an abrasive in cleaning, preparing and polishing.

16. Gravel is an important commercial product. It is used for concrete, road construction
(mixing with asphalt), as construction fill and in the production of construction materials like
concrete blocks, bricks, pipes and roofing material.

1.2.4 Hydrology

17. Water is present in sufficient quantities in Peshawar Valley, which is generally
considered a dry and hot region. The ground and surface water coming from the mountains in
the north and west is used for irrigation and domestic and industrial purposes. The Kabul River
enters from Afghanistan, and the Swat River and the Kalpani Nala originating in the northern
mountains flow through the area to drain into the Indus River. The rivers originating from the
southern mountains carry water seasonally. There are various canals of these rivers for
irrigation purposes.

18. The ground water is shallow; the depth of the water table in the city area is in most
places less than 5m. The only place where the ground water is deep (up to about 40 m) is at

8 UCCRTF TA-8913 PAK: Mainstreaming Climate risk Management into Urban Infrastructure Investments through Urban
Resilience Assessment (URAs), Draft Interim Report, April 2017
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the boundary to the mountains. The areas with the shallow water table belong to irrigated
regions.

19. The groundwater flows generally towards the center of the basin (average gradient
0.004), from where the discharge is in the eastern direction to the Indus Valley either through
rivers or as groundwater. In the center of Peshawar Valley between Nowshera and Nisetta
there is hardly any inclination of the groundwater table.

20. The dug and tube wells of the area draw ground water from the three aquifers of Kabul
River and its canals, Swat River and its tributaries and the rainwater fed aquifer close to the
hills. The flow in the rivers is highest during July—September (monsoon). Bara River emerges
only in its feeder areas, otherwise remains mostly dry. Most of its khwarrs (beds) bring heavy
devastating floods in rainy seasons to the detriment of the area inhabitants.

21. The quality of 35 surface water points of Peshawar city was analyzed during the
preparation the Environmental Profile of KP.# The results indicate that the quality of surface
water is inadequate, especially based on the dissolved oxygen and bacteriological analysis.
The chemical quality of water is generally good. Only one location showed high calcium
hardness level. Fecal contamination is commonly present in the drinking water but may not
be due to polluted water sources. The prime sources of pollution are the untreated
wastewaters discharged from industrial units and residential areas. The industrial sources of
pollution entering the Kabul River system are untreated effluent from sugar mills, paper and
board mills, tanneries and textile mills. Untreated municipal waste effluents from Peshawar
and Nowshera enter the system mainly via the Budni Nulla, Bara River and the Kalpani River.
Several sewers also discharge untreated waste to the system. About four sugar mills
discharge their effluent to the Kabul River.

22. A heterogeneous alluvial fill of alternating layers of clay, silt, sand and gravel makes
up the dominant aquifer system in Peshawar Valley. In the central part of the plain the depth
of this layer is more than 250m. Hard rock aquifers are present only near mountains
surrounding the basin. According to the land use plan of Peshawar district, there is appreciable
amount of ground water available.

1.2.5 Saoll

23. Peshawar District has geological formations with extensive clayey deposits with
shingle beds, silt and clayey stratifications. The water table and soil salinity levels of the valley
have been increasing since the development of the canal irrigation system. The existing
irrigation system in KP, developed about a century ago, was designed for much lower cropping
intensities and had limited provision for drainage. The low drainage coupled with the seepage
near the dams and canals has resulted in a rise in groundwater. Due to the excessive use of
canal water, salinity problem occurs, which is affecting most of the cultivated land and is
turning significant amount of arable land into marshes and salt lands. Despite significant
investments, water logging and salinity remain major threats to the livelihoods of millions of
poor in Pakistan and to national food security of the country.

24, Soil quality samples of 31 locations tested in Peshawar city during the preparation of
the KP Environmental Profile 2017 show satisfactory sodium adsorption ratio (SAR) except in
two locations and satisfactory results for heavy metals, except for lead (Pb) in three locations.
Lead in cultivated land is harmful for human health as it is taken up by crops and becomes
part of food chain.

1.2.6 Vegetation

4 Updation of Environmental Profile of Khyber Pakhtunkhwa (KP), April 2017, Environmental Protection Agency,
Government of Khyber Pakhtunkhwa, Pakistan
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25. The area under forests in Peshawar district is less than 0,1 % of the total forest area
in the province. Deforestation is one of the major environmental problems in Pakistan.
According to the Environmental Profile of KP 2017, the government of KP has started a project
called “Billion Trees Tsunami Afforestation Program” in order to increase forest areas.

26. The city of Peshawar has parks and recreational spaces in various sections of the city
some of which is degraded. The beautification development plan of Peshawar, which the city
has started to implement, includes plans to improve parks and plant trees along roads.°The
main agricultural crops cultivated in the Peshawar area are wheat, sugarcane, maize, tobacco,
barley and orchards.

27. Air pollution in Peshawar has a negative impact on people and on vegetation.
According to the air quality tests of 28 locations of Peshawar city done for the Environmental
Profile of KP 2017 the NO2 and PM2.5 levels were exceeding standard limits in all locations.
PM2.5 indicates the amount of small (<2.5 um) particles in the air.

1.2.7 Fauna
28. Due to a lack of forests there is no significant fauna in Peshawar area, whereas the
province as a whole boasts 40% of Pakistan’s dwindling forest biodiversity.

29. Aquatic fauna of rivers is affected by the pollution of surface water.

30. Large numbers of birds migrate from central Asian countries and Europe towards the
wetlands of Pakistan. Birds are normally found foraging in open cultivated tracks and
grasslands intermixed with scrub forests. Hunting of birds is common.

1.2.8 Natural Risks and Hazards

31. Almost every year during the monsoons the province suffers from flash floods.
Occurrence of flash floods has increased in recent years due to changes in weather patterns.
The floods of 2010 are among the worst disasters that have hit Pakistan in recent history. The
Province of Khyber Pakhtunkhwa was the most affected. In Peshawar, 13 Union Councils
were affected. The deadly water surge started from the northern mountainous while the
peculiar terrain of Province gave this surge an enormous force which ultimately resulted
severe destruction.

32. The potential increase in rainfall and temperature due to climate change may result in
an increase in more frequent floods and heatwaves. These will affect all aspects of the life in
the city — health, agriculture, infrastructure and energy consumption.

33. In 2015 a mini cyclone hit Peshawar city causing destruction, death and injuries to
people and livestock.

34. Regarding earthquake probability, Peshawar is located in the western Himalayan
region near active plate boundary between the Indian and Eurasian plates and the high
seismicity makes the city susceptible to earthquakes. However, Peshawar is considered to be
in a minor damage zone. There were six earthquakes in Peshawar in the last year and all were
of magnitude 4.5 or less®, and none with a magnitude greater than 5.0 has ever occurred in
the Peshawar valley area.

5 Final Beautification Development Plan for Peshawar, 2014, Volume |, Beautification Components and Guidelines
6 Earthquaketrack.com
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35. The Peshawar area has been classified by the Metrological Department of Pakistan
as falling in a relatively minor seismic zone 2b’,2 but as per the Universal Building Code (UBC
97) Peshawar falls under the severe earthquake Zone 4.°

36. Peshawar is located in a medium landslide risk area.

1.2.9 Protected Areas
37. There are no protected nature parks or wildlife sanctuaries in or near Peshawar but
there are some premises of historical value, such as Qilla Bala Hissar, Mahabat Khan’s
Mosque, ShahjiKi Dheri, Peshawar University, Islamia College Peshawar, Ghanta Ghar (Clock
Tower) and Peshawar Museum. No alteration/renovation, demolition or re-erection of any
portion of a historical building can be done without the prior permission in writing of the
concerned Department of the Government.

38. For areas of high landscape value, the primary responsibility for protective measures
lies with relevant line Departments in coordination with the Environmental Protection Agency
(EPA). In Peshawar such areas include prime agricultural land around the urban area as well
as in the Northern part of the Peshawar district and rivers and their tributaries flowing through
the district. These help to maintain the integrity and diversity of ecosystems, protect flora and
fauna, and facilitate ecological processes such as water flows, soil regeneration and nutrient
cycling. Lack of protective measures in these areas is resulting in environmental degradation
and loss of natural beauty.

2 INFRASTRUCTURE AND SERVICES CONTEXT

2.1  Water and Drainage/Drainage/Wastewater

39. All of the union councils have piped water supply systems, which are mostly based on
ground water, extracted though tube wells and water supplied through taps. These systems
have been constructed on an as-needed basis instead of a proactively planned or phased
program. Networks are scattered throughout district, without any link to each other. Similarly,
there are no uniform criteria for the design of existing systems. For example, some Union
Councils (UCs) are supplied with water through overhead reservoirs, whereas, some are
supplied water through direct pumping from borehole sources.

40. The existing water supply system in Peshawar city is mainly based on ground water
and about 70 Mgd is being supplied to domestic and commercial areas from 516 tubewells.
Most of the tubewells are interconnected and feed water through direct pumping into the water
distribution system. Less than 10% of the distribution network is connected to overhead
reservoirs (OHRs). Of the 57 OHRs, 17 are non-functional. There are an estimated 77,600
water connections.

41. Since most of the existing piped water supply systems are based on ground water,
there is no water treatment plant in the province or in Peshawar. The quality of water extracted
satisfies the WHO standards and NEQ’s. However, its quality deteriorates in the distribution
system due to leakages, outlived and rusted pipes and poor maintenance of the distribution
system.

42. Table 2 Peshawar District water supply coverage (%) by sourceTable 2below shows
the district-wide supply coverage of house hold by source.

7 Towards a Disaster Resilient Khyber Pakhtunkhwa. Road Map for Disaster Risk Management 2014-2019. Provincial
Disaster Management Authority KP 2014.

8 Building Code of Pakistan, Seismic Provisions — 2007.

° Final Beautification Development Plan for Peshawar, 2014, Volume |, Beautification Components and Guidelines
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43. A USAID program has scheduled the installation of 16 community purification plants
based on membrane filtration technology. Each of the plants can serve the needs of between
1,500 persons to 2,000 persons living in the direct vicinity of the plant, and so have a very
limited reach.

Table 2 Peshawar District water supply coverage (%) by source®®

Description of mode of ol Yo Urban % Coverage Rural %

supply or source pggsgtégn Coverage
Tap water 63 86 35
Hand pump 9 2 17
Motor Pump 16 10 24
Dug well 12 2 24
Total Peshawar District 100 100 100

44, There are no criteria for the assessment of demand of water for domestic and
commercial use. The criteria adopted by Public Health Engineering department (PHED) in
Punjab are as follows.

Urban areas for domestic use: 40 gallons per capita per day
Simi urban areas for domestic use: 30 gallons per capita per day
Rural areas for domestic use: 15 gallons per capita per day
For commercial/institutional use: Nil

45, Whereas, Public Health Engineering Department (PHED) KP generally adopts the
following criteria for assessment of water demand

Urban areas for domestic use: 35 to 50 gallons per capita per day
Semi urban areas for domestic use: 25 gallons per capita per day
Rural areas for domestic use: 18 gallons per capita per day

For commercial/ institutional use: Nil

46. Keeping in view both the criterion for computation of water demand, a USAID has
adopted the following criteria

Urban areas for domestic use: 40 gallons per capita per day
Rural areas for domestic use: 15 gallons per capita per day
For urban commercial/institutional 5 gallons per capita per day
For rural commercial/institutional: 2 gallons per capita per day

47. The quality of water for drinking purposes of ground water in Peshawar Valley (except
in its center) is good. The water table is 5 to 40 m and groundwater flow is generally towards
the center of the basin (with an average gradient 0.004). The ground water in the central part
between Risalpur (NW Nowshera), Peshawar and Nisitta with Electric Conductivity (EC)

0 Pakistan Social & Living standards Measurement Survey 2008-09
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Values >2000 S/cm contain considerable amounts of sulphate, chloride and sodium, which
makes the ground water unfit for drinking purposes.

48. An acute water shortage caused by rapid population growth and a persistent drought
has caused groundwater levels to drop rapidly. In early 1990s, Peshawar city had good quality
of water for drinking and domestic use from both ground and surface water sources. At
present, water supply demand is mainly met by tubewells. Groundwater in urban areas is
depleting and it is very unlikely to be sufficient to meet future demands in the absence of strict
regulation.

49, The fundamental issue underlying poor state of service delivery is decaying and
inadequate infrastructure and poor institutional capacity and coordination. Recognizing the
weakness of the institutional setup and Figure 4 Water Quality in Peshawar

related processes with regard to basic
urban services, the Government of KP

established a citywide integrated utility for Witer Gualiiy:= Ristrict Peshuwar

water, sanitation, drainage, known as Water
and Sanitation Services Peshawar (WSSP), {
with the assistance of USAID in 2014. N

50. As there is neither bulk metering, nor
retail metering, all figures related to water
supply and consumption are estimates. In
addition to this, the population and number
of consumers are also estimates. The
approaches of estimation on estimation
considerably distorts the accuracy of figures
and because estimates also vary by who
provides them are of low reliability.

Khyber Agency

51. Most of the distribution system
consists of pipes ranging from 3 inches to 24
inches. The distribution system is old and -
was laid without a detailed design and o -
hydraulic assessments. Many of these pipes
have leaks due to poor maintenance and
need to be replaced. The entire distribution
system of the city requires comprehensive

rehabilitation,  including, removal of

Source: 1. JUCN. W p: 20C
2 NESPAK, Feasibility Roport, Ground Water

distribution lines from sewerage drains, as
this leads to intermixing. Recent tests carried

out by the Pakistan Centre for Research in
Water Resources (PCRWR) show that the quality of water delivered to consumers through
the reticulation system is, in many cases, contaminated and of poor quality.

52. Subsurface water in these same areas is of good quality and the pumping test data of
various tube wells in Peshawar indicate good hydraulic properties of the aquifer system.

53. Regarding the quality of ground water, according to a study the chemical classification
shows that in the major part of Peshawar Basin, groundwater is of normal alkalinity and fresh
water prevailing hydrogen carbonates. Only in the central part of the plain between Nowshera
and Mardan show highly mineralized groundwater belonging to PIPER-types of alkalis. These
sources also show prevailing hydrogen carbonates and alkaline freshwater prevailing sulfates
and chlorides.
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54, In the Water Quality map (see Figure 6), the levels of contamination have been
categorized as high, moderate and low, as elaborated below:

= High Contamination: Fecal forms E.coli, having high COD, BOD values.

= Moderate Contamination: Water having moderate levels of nitrates, phosphates, &
sulphates

= Low Contamination: Within normal range of WHO, with low levels of Fecal
coliforms including E.coli

55. The depth of the groundwater table is less than 5m, except in the vicinity of the
mountains and in a smaller region in the southeast of the plain, where it ranges from 5m to
3m (see Figure 7). Because of high water table and the high evaporation rate in the former
case the hazard of salinization exists.

56. There is appreciable amount of ground water available in the form of storage in pore
spaces of the sediments. Transitivity values of the aquifer vary depending upon the lithology
and storing between 500 to 2000 m?/day. This suggests that sufficiently porous and permeable
strata lie beneath the ground surface. The water-depth in Hayatabad is recorded to be around
45 meters near the hills and about 1 meter near Kabul River (10-15 km away) where logged
conditions exist.

2.2 Sewerage and Drainage

57. The sewerage service of the city suffers from the poor planning and has failed to keep
up with the growing needs development of the city. Comprehensive plans of the sewer
networks do not exist and planning for their upgrade or extension is not part of regular practice.
No formal records are kept of failures or collapses of the sewerage network or the numbers
and nature of interventions that have been or need to be made. The current flow of
drainage/drainage/wastewater is estimated at 52 Mgd (i.e., 80 % of total water supply of 65
Mgd).

58. The system is a combination of open drains and underground sewer lines which
disposes the drainage/drainage/wastewater into nearby rivers without any treatment. Many
sewerage networks were constructed as piecemeal extensions, resulting in inadequate
capacity in many places, which in turn leads to overflowing onto the surface, ponding in low
lying areas, and subsequent contamination of near surface groundwater. Poor maintenance
of pumping stations further compounds overflows and ponding. Combined systems of
sewerage and stormwater, which can’t cope with heavy rainfall, also lead to surface flooding
and ponding. Also, the absence of sewage treatment, despite the presence of (defunct)
treatment plants aggravates an already difficult scenario.

59. Consumers discharge drainage/drainage/wastewater either to open drains or piped
sewers or into septic tanks. There are no specific charges levied for disposal of
drainage/drainage/wastewater though the volume of drainage/drainage/wastewater may
considerably exceed the volume of water supplied as the commercial entities may have their
own water sources but commonly discharge polluted drainage/drainage/wastewater into the
public sewerage network.

60. Only the following parts of Peshawar are serviced through underground sewerage
systems.

= Hayatabad Town

= University Town.

= Gulberg Town

= Defense Housing Society.
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The sewerage flows for the year 2009, 2010, 2011 and 2030 have been computed in Table 3
below:

Table 3 Sewage Flows Peshawar District Urban Areas11

Water Demand Sewage Generated
Year Poﬁﬂuillfiigr?g in Cgr;sptijtg%tgc;/n/ Demand/ day (é’eii\p::gg Sewage Flow/day
Persons Million gallons Million gallons Million gallons
2009 1.27 45 57.15 80 45.72
2010 1.3 45 58.5 80 46.8
2011 1.34 45 60.3 80 48.24
2030 2.79 45 125.55 80 100.44

61. There is no sewage treatment plant for Peshawar, the entire sewage generated is
disposed of without treatment into nearby nullahs and ultimately the Kabul River.

62. Rain water in Peshawar district is drained through the following rivers and natural water
channels: The Drainage Plan is shown in Figure 9.

= Kabul/Landai River
= Shah Alam River

= Naguman River

= Chinkar Khwar

=  Chura Khwar

= Loi Khwar

= Jabba Khwar

= Aza Khail Khwar

= Budni Nallah

= Gandao Khwar/ Plosai Khwar
= Bara River

= Zinda Khwar

63. In addition to the above mentioned natural water channels, all the open channels
carrying sewage also carry storm water during rains, resulting in over flowing of these drains
and flooding of the adjoining areas. Since the topography of Peshawar provides suitable
ground slopes for drainage, no significant flooding is seen in the district. The ground is
constantly sloping towards North and North East.

2.3 Solid Waste Management
64. Peshawar suffers from similar kinds of problems as the rest of the urban centers in the
country. Out of more than 800 tons per day of municipal solid waste generated per day (with
per capita generation of about 0.3 to 0.4 kg per day), around 50 percent enters the waste
management system, leaving half the population without municipal waste collection services.
The 50 percent that is not collected remains on the streets or is dumped into watercourses or
elsewhere. Some of it is burned. There is no door-to-door collection system. There is no
proper landfill site but some development on the outskirts of the city is under consideration.

1 Consumption includes domestic commercial as well as institutional uses.
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The current site is not a landfill site and serves as a dumping facility with no recognized or
internationally accepted standards. For all intents and purposes, all municipal waste is either
burned, dumped or buried illicitty on vacant lands throughout the city. These practices
consume, degrade and devalue vast areas of land within the city, cause environmental
damage, and threaten the health and safety of nearby communities.

65. There are two main dumping sites for Peshawar at present. The Hazar Khwani site
and the Lundi Akhune Ahmed site, both of which are being used for the purpose of open
dumping. A third site, the Regi-Lalma site, is private and serves the purposes of residents
within the cantonment board.

66. For all four of Peshawar’s towns (comprising 84 union councils or UCs) solid waste
management is a municipal responsibility but is severely neglected. The UCs are responsible
for door to door collection of domestic waste. They use hand carts to transfer household
rubbish to a central pick-up point where it is then on-transferred to a segregation plant or
dumped directly. The town councils are responsible for collection and transporting of mixed
solid wastes to the specified dump sites. Too often, much of this waste ends up in unspecified
depressions, agricultural land and roadside dumps.

67. A recent USAID study*? has found that 97.52% of households possess some kind of
container for collecting waste within the house. Of these, about half (50.31%) of the
households empty their waste bin at least once a day. About 63% of homes do not have waste
bin/dumper available close to their homes. After waste collection, a large proportion of HHs
segregate their wastes before disposal (52.5% HHs). The general practice of taking waste out
of their dwellings shows changing attitudes towards waste as most will dispose of wastes off-
site on a daily basis. The waste is generally disposed-off by household women (60.56%).

68. A few households (8.39%) dispose of their wastes in the street/lane while in 51.86%
rely on sweepers to take away their wastes. About 23.92% practice open dumping into nearby
vacant lots. Almost 39% of households travel three minutes or less to dispose. A minority of
homes (about 8%) dump waste into sewerage and drainage systems, while 38% respondents
said that they did not have drain holes (gutters) in their areas. All of these figures show the
lack of attention paid to waste management at the household level. These figures are not too
dissimilar for rapidly urbanizing cities elsewhere in Pakistan.

69. Like elsewhere in Pakistan, there is an alarming and dangerous practice in the burning
of solid wastes by scavengers to obtain recyclables like glass and metals. Almost 50 percent
of recyclables are scavenged at transfer stations from the waste reaching these points. The
recyclable ratio that remains in the house varies and cannot be recovered by the authorities
unless it is bought directly from the households. Only recyclables reaching a certain bin or
secondary transfer stations can be exploited, and this is not fully recognized by city authorities
as a missed opportunity.

70. Recent studies by USAID have found that scavengers could only get about 35% of the
recyclables form the waste at transfer stations. Considering the above fact, it can be inferred
that in the event Peshawar’s towns introduce a more efficient waste transfer system, the
amount of recyclables reaching the disposal facility may increase by 30%. Glass and mirrors
do not degenerate easily and more than 63% of households throw away the waste glass.
Other recyclables are also discarded and 56% throw away the waste paper and plastic which
results in environmental degradation and may also cause choking of gutters. About 90% of all
recyclables in the system have an economic value.

12 USAID and AHK (Akhter Hameed Khan) Resource Centre. Policy Brief - Solid Waste Management System & Services
in Peshawar City. August 2014.
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71. A large proportion of those surveyed by the USAID study (98% of households) either
do not know or are not concerned about the final treatment of their solid wastes. Yet 53% of
citizens are not at all satisfied with current solid waste management systems. This, coupled
with other data from the survey, shows that a large proportion of the population are unaware
of the system’s pitfalls and do not know the effects of these on their health and lifestyle. The
majority of respondents (68%) were not able to articulate why they were dissatisfied or
rationalize their lack of understanding of how the solid waste systems work in Peshawar.

72. Although the city government has planned to build a Refuse Derived Fuel (RDF)
composting plant and possibly a waste to energy power plant, both options fail to recognize
the value of recyclables from these management options. Both initiatives are currently on hold
or have stalled. There has been little environmental analysis on the efficiency of either of these
options and the impacts of either option on the environment or the urban population are not
well known. The co-investment from the city will be around $1m. This will allow for the
generation of about 10,000 to 12,000 KW of electricity to be generated per day, offering net
revenues for the electricity generated of about $20,000 to $30,000 per day, based on industrial
or commercial tariffs.
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Figure 9: Peshawar Sewerage and Drainage Plan

3 SOCIAL PROFILE - PESHAWAR

73. Pakistan is urbanizing at the rate of 3% a year, considered to be the fastest in South
Asia. The United Nations Population Division estimates that by 2025, nearly half the country’s
population will live in urban areas.*?

74. Pakistan faces tremendous urbanization challenges:

“...Pakistan’s urban poor have access to water equating to only 10 liters per capita
per day (Icpd)—a fifth of the 50 Icpd human drinking water requirement. Or that
nearly 50 percent of Pakistan’s urban residents live in slums—with urbanization
pushing the country’s overall housing shortage to more than 7 million units. Or
that... up to 6 percent of urban Pakistanis have no latrines—and that a staggering
95 percent have no access to garbage collection. Or that the masses of young
urbanites— in a country of 180 million, where two-thirds of the overall population
is under the age of 30—must face a labor market that, on a national level, creates
less than 700,000 new jobs per year.”4

13 DW Akademie. Pakistan’s Urbanization: ‘A Challenge of Great Proportions’. 2014. http://www.dw.com/en/pakistans-
urbanization-a-challenge-of-great-proportions/a-18163731 December 12th.
14 Michael Kugleman. 2006. Understanding Pakistan’s Unstoppable Urbanization in Pakistan’s Runaway Urbanization:

What Can Be Done? (Ed.) Michael Kugleman. Wilson Centre, Washington, DC.
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75. Urbanization in Khyber Pakhtunkhwa has been driven by the influx of refugees from
Afghanistan, internally displaced peoples due to conflicts in the country and due to floods
related to climate change impacts.

76. While 83% of the province’s population is classified as rural, over two-thirds of the
population of the province lives within a travel time of one hour from a city, and 90% of the
population of the province lives within two hours. City populations in KP have extended outside
the administrative boundaries of the municipalities and “ribbons” of development along the
highways have evolved, largely due to accessibility to transport links, availability of skills and
services as well as tax and tariff incentives.*®

3.1 Demographic Profile
77. Peshawar is Pakistan’s largest city near the Afghan border. The rate of population
growth in Peshawar increased from an annual rate of 1.9% in the 1960s to 9.2% in the 1970s
suggesting that the population of Peshawar more than doubled as a result of refugees arriving
in the 1970s.16

Table 4 Peshawar Demographic Profile

Area 1257 sq.km.
Population - 1998 2026851 persons
Male 1065188 (52.55 %)
Female 961663 (47.44 %)

Population Density

Urban Population

Rural Population

Average Household Size

Literacy Ratio (10 +)

Male

Female

Population - 1981

Average Annual Growth Rate (1981 - 98)
Total Housing Units

Pacca Housing Units

Housing Units having Electricity
Housing Units having Piped Water
Housing Units using Gas for Cooking
Administrative Units

Tehsils

Union Councils

Mauzas

Municipal Corporation

Town Committees

Cantt.

1612.5 per Sg. Km
982816 (48.49 %)
1044035 (51.51 %)
8.6

41.7 %

55.97 %

25.85 %

1113303 persons
3.58 %

235215

122685 (52.16 %)
223433 (95.00 %)
111884 (47.56 %)
92101 (39.15 %)

01
92
246
01
01
01

Source: Izhar Ul Hag, PFS Team member, May 2017

78. The population of Peshawar including the cantonment from the year 1951 to 1998 as
calculated in the respective census reports are given in Table 5 below.

5 International Growth Centre. 2015. Reclaiming Prosperity in Khyber Pakhtunkhwa. A Medium-Term Strategy for
Inclusive Growth. Ex. Summary. Reference No. F-37109 — PAK-2. London.
16 Hasan, Arif. 2006 as quoted in Pakistan’s Runaway Urbanization: What Can Be Done? (Ed.) Michael Kugleman, Wilson

Centre, Washington, DC.
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Table 5 Peshawar Population Growth — Past Trends

1951 152,000
1961 218,000
1972 273,000
1981 566,000
1998 983,000

Source: Izhar Ul Hag, PFS Team member, May 2017

79. The population of Peshawar city (including cantonment) in the year 1998 was reported
to be 983,000. The populations of earlier census years i.e. 1981, 1972, 1961 and 1951 were
also noted; and the inter-census average annual growth rates were calculated. However,
these growth rates showed no clear trend and hence Peshawar District growth rates were
used for population projections. It was found that the District’s annual growth rate have been
declining by 0.02% per annum.

80. Thus, the declining growth rates for the District are presented in Table 12b as below:

Table 6 Declining Growth Rates for Peshawar

Time Period Growth Rate

1998-2003 3.56
2003-2008 3.46
2008-2013 3.36
2013-2018 3.26
2018-2023 3.16
2023-2028 3.06
2028-2033 2.96
2033-2038 2.86

81. Applying the above growth rates, Peshawar’s population for different years were
projected till 2050. However, the city has expanded since 1998, and hence spatial
amalgamation factor was also considered. For projection purposes, the consultants did not
limit themselves to administrative boundary of the city, but also the sprawl that has taken place
all around since 1998. The urbanized area during the period 1998-2017 was assessed, and
population density of Peshawar city as in 1998 was applied to calculate the current population
of expanded area. This was then added to Peshawar City’s population to obtain gross
population forecasts, as shown in Table 7 below:
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Table 7 Peshawar Population Forecasts

Population of official | Population of Amalgamated Total
urban area (1998) (Additional Service) Area Population
(1998-2017)
2017 1,894,495 1,049,750 2,946,262
2022 2,202,643 1,226,429 3,431,094
2027 2,560,913 1,425,914 3,988,854
2032 2,963,040 1,649,818 4,614,890
2035 3,224,609 1,795,459 5,022,103

82. In 1998 the urban area of the city was 80 sq. km. By 2017 the urban boundary had
expanded to 165 sg. km. The urban population of Peshawar in 2017 based on projections
from the 1998 census is estimated at 1,894,495.

Table 8 Peshawar Population Forecast for Amalgamated Area (using the same growth rates as for urban

area)
2017 1,049,750
2022 1,226,429
2027 1,425,914
2032 1,649,818
2035 1,795,459
2040 2,057,292
2045 2,345,861
2050 2,661,904

Source: Izhar Ul Haq, PFS Team member, May 2017

Table 9 Projected Population Growth — Peshawar Urban Area

Population of official Population of Total
urban area (1998) Amalgamated Population

(Additional Service)
Area (1998-2017)

2017 1,894,495 1,049,750 2,946,262
2022 2,202,643 1,226,429 3,431,094
2027 2,560,913 1,425,914 3,988,854
2032 2,963,040 1,649,818 4,614,890
2035 3,224,609 1,795,459 5,022,103
2040 3,411,695 2,057,292 5,471,027
2045 3,909,225 2,345,861 6,257,131
2050 4,457,557 2,661,904 7,121,511

Source: Izhar Ul Hag, PFS Team member, May 2017
3.2  Education

83. According to the GoKP’s recent statistical data, Peshawar’s literacy rate for males and
females 10 years and older for 2011-12 in the district as a whole is 54%. This accounts for the
literacy rate of 68% for males and 38% for females. In the urban areas of Peshawar, the
literacy rate for males is 75% and for females 47% with a total urban literacy rate of 62%. The
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rural district literacy rate for males is 61% and for females 29% with a total rural literacy rate
of 45%.%7

84. For Information on access of boys and girls to primary, middle and secondary schools
in Peshawar District see the table below.

Table 10 Participation Rates (%) primary, middle and high-level schools in KP and Peshawar District for the
Year 2012-13

District  Primary ~ GPI | Middle GPI High GPI
Total | Male | Female Total | Male | Female Total | Male | Female

In KP 62.14 | 66.20 | 57.69 0.9 3055 | 36.17 | 24.21 0.7 2293 | 2851 | 16.74 0.6

Peshawar | 4287 | 46.88 | 38.48 0.8 2062 | 2358 | 17.31 0.7 15.02 | 1755 | 12.33 0.7

Source: Government of Khyber Pakhtunkhwa. 2014. Development of Statistics Khyber Pakhtunkhwa 2014. Bureau of Statistics,
Peshawar. http://kpbos.gov.pk/files/1399368724.pdf

85. In comparison to the participation rate of boys and girls in primary, middle and high
schools between the three cities, Peshawar has the lowest participation rate for all levels of
education for both boys and girls. It is critical to enhance the access of basic education for
boys and girls in Peshawar District.

86. Peshawar has a long tradition of prestigious public and private colleges and
universities that dates back centuries. Clearly, along with being a provincial capital and a
military headquarters, Peshawar is also very much a university town.

87. In KP as a whole, there are 154 colleges, 100 male and 54 females, in the province
with gross enrolment of 109,952 (73,452 male and 36,500 female). Staff strength of colleges
is 8,556, out of which 4,621 are teaching and 3,935 are non-teaching. Once again there is a
clear disparity in the number of colleges accessible to females in KP compared to males.

88. However, UNESCO has raised serious questions about access to different levels of
education as well as to the quality of education and the quality of skills training in the province.
According to UNESCO, the sector suffers from lack of resources, low capacity and weak
training and market links. They make a number of significant recommendations for changes
to the educational system and the government of KP is attempting to address some of these.
These include:

= Early Childhood Education (ECE) should be introduced and regularized for children
of age 3 to 5 years in a phased manner and the curriculum prepared by the
Curriculum wing should be used, with proper ECE qualified & trained teachers and
other facilities.

= Available financial resources should be utilized for the purchase of low cost teaching
learning material as per requirement of the learning activities/class.

= For primary overcrowded classes, a second shift should be started with the number
of students per class limited to 40. Classes of ECE, Katchi, 1 and 2 should attend the
first shift for two hours only while classes 3, 4 and 5 should attend the school in the
second shift.

= The gap between the number of boys’ and girls’ schools (overall ratio is 2:1) should
be bridged and more and more schools for girls should be opened particularly in far
flung areas.

= To check teachers’ absenteeism the number of supervisors be increased and Parent
Teachers Councils are required to be involved and energized. Cluster hostels for

7 Government of Khyber Pakhtunkhwa. 2014. Development of Statistics Khyber Pakhtunkhwa 2014. Bureau of
Statistics, Peshawar. http://kpbos.gov.pk/files/1399368724.pdf
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female teachers be are built in the centrally located places so that availability in
schools are ensured.

= To attract gifted people better scales for teachers be given.

= Head Teacher’s post is created in every primary school and these head teachers be
trained in school management.

= Schools-supervisor ratio should be 50:1 to provide better professional support to
teachers.

= The number of middle schools is increased to provide access to students particularly
for girls. The absence of such schools causes high dropout as majority of parents
who are already least interested in their daughters’ education make it an excuse.

= |n case of high schools, the number of girls’ schools is nearly one third (64% and
36%) of the boys’ schools thus refusing access to majority of girls in the rural areas.
The distance between high/higher secondary school and its feeding schools is
usually greater and it is very difficult for girls to travel or go on foot to these schools
causing high dropout. More girls’ high schools should be established.

= Governing bodies in high schools and Parents-Teachers Councils needs to be
strengthened for better supervision and improve quality.

= Government shall explore ways to increase the contribution of the private sector,
which at present contributes only 16% of the total educational resources.

= A system for donor harmonization and improved coordination between development
partners and government agencies shall be developed

= |n order to provide more access to higher education more degree colleges should be
opened.

= College teachers are provided professional education.

= |n technical education income generating schemes should be introduced in TEVT
institutions to overcome financial constraint and ensure 100% supply of consumable
training material

= Extended apprenticeship training system to small and medium enterprises.

= Expansion of Technical Education & Vocational Program to un-covered parts of the
province especially rural and disadvantaged areas.

= The numbers of institutions for special education in Khyber Pakhtunkhwa are very
few and do not cover even 50 % of the population with disabilities. This coverage
should be increased.®

3.3 Health
89. Health covers a wide range of issues, institutions and practices. While an in-depth
analysis of the health sector is beyond the scope of this study, a few points are raised below
that are considered to be basic factors of health and critical to overall population health and
well-being.

Table 11 District Population per Hospital/Dispensary Bed, 2013

District Population Hospital/Dispensary Pop/per

Beds Hospital/Dispensary Bed
KP 26,792,071 16,946 1581
Peshawar 3,405,414 5192 656

Source: Government of KP, Statistical Dept.

90. This ratio above cannot be considered in isolation as it also ties into other factors such
as the number and quality of preventive health care services, the ratio of doctors to the
population, nutritional status, maternal mortality rates, etc. However, for KP as a whole, the
numbers are low for many of these indicators of the status of health and health services.

18 UNESCO. 2012. Education Policy Analysis Report of Khyber Pakhtunkhwa, Pakistan. p. iv-v.
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3.3.1 Nutrition

91. For example, in KP as a whole under-nutrition remains a recognized health problem
and plays a substantial role in the region’s elevated maternal and child morbidity and mortality
rates. Forty-eight per cent of children have stunted growth, 68.5% of children and 76.2% of
preghant women have vitamin A deficiency. Furthermore, under-nutrition in KP is linked to
insufficient attention to preventive health strategies; lack of connections between relevant
sectors, such as education, food, health, poverty and safe water and sanitation; and a lack of
effective access to food by at-risk low-income pregnant women and children under the age of
three.!®

3.3.2 Infant and Child Mortality
92. Infant and under-five mortality rates in the five-year period before the survey are 74
and 89 deaths per 1,000 live births, respectively. At these mortality levels, 1 in every 14
Pakistani children dies before reaching age 1. One in every 11 does not survive to his or her
fifth birthday.?° While these are numbers for Pakistan as a whole, the conditions in KP are
likely to be worse as is the case with other health indicators.

3.3.3 Maternal Mortality

93. In Khyber Pakhtunkhwa, 206 of every 100,000 mothers die due to preghancy-related
complications.?* According to World Bank data, in 1990 Pakistan’s maternal mortality rate was
431 deaths per 100,000 births and in 2015 it dropped to 178 per 100,000 live births. KP’s rate
is too high in comparison to the country as a whole which is already too high at 178 deaths
per 100,000 live births. This makes Pakistan’s maternal mortality very high. Additionally,
research for this study indicates that many of the deaths are due to lack of qualified health
workers and facilities within reach of the woman and could have been prevented.

94. Access to nutritious food, at an affordable price and on a regular basis is an important
and basic requirement for good health and also key to reducing the impacts of poverty. Instead
of focusing on the many recommendations to further improve the quality and accessibility of
health care services the recommendations below are focused on improving nutrition for the
children, men and women, young and old.

= Political championing at the highest level is required to make nutrition a development
priority across party lines.

= Nutrition should be mainstreamed into sectoral development priorities. This should be
accompanied by a shift that moves funding for nutrition from the Development to the
Operational budget. Donor funding can be used to incentivize nutrition in other sectors,
as has been done within the health sector.

= |ncentives need to be provided to make central convening structures effective for
cross-sectoral coordination. This may include housing the monitoring database
centrally, working out joint funding lines, approving sectoral plans, undertaking joint-
sectoral initiatives, and providing technical support to improve capacity.

= There is uneven vertical coordination in KP. Although districts generally have effective
management, there should be stronger vertical accountability within sectors to
enhance implementation.

= Parts of KP that are largely dependent upon imports for staple food sources (and are
therefore sensitive to food price shocks) highlight food security as an important issue.
It is critical to ensure adequate food supplies, pricing support, and provision of
subsidies to the agricultural sector. KP tackled severe acute malnutrition in the wake

19 Division of Women & Child Health, Aga Khan University and Institute of Development Studies. 2011. Khyber
Pakhtunkhwa Province Report: Nutrition Political Economy, Pakistan, MQSUN Report.

0 PDHS. 2013-2013. Pakistan 2012-2013. Demography and Health Survey. Key Findings.

2 The News. 2016. https://www.thenews.com.pk/print/135899-Maternal-and-infant-mortality-rate-in-KP-termed-

alarmingly-high June 19.
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of the floods in 2010; the province must provide adequate rehabilitation programs that
also tackle food security at the household level.

KP, like other provinces, has become vulnerable to disasters. This has heightened the
nutrition crisis. Although there is effective management of acute emergencies, more
attention should also be placed on disaster mitigation and recovery. Disaster recovery
must make a shift from short-term interventions, such as food distribution, towards
creating linkages between sectors, which will support effective rehabilitation.

The impact of efforts to address food insecurity and alleviate poverty can be
strengthened by an increased awareness of basic nutrition concepts, environmental
hygiene, and disease prevention. For example, the Public Health Engineering sector
needs a greater level of policy priority and planning, and will need to extend its focus
to urban slums, and Preventive Health work needs effective management and
stewardship.

Current poverty alleviation strategies, such as the Benazir Income Support Program
(BISP), need a stronger connection with nutrition targets. They also need interventions
that maximize their nutrition outreach to KP’s poorest groups, particularly women care
givers, and improve the development value provided by social safety nets. Systems
should be put into place to ensure that implementation of such programs is bipartisan
and independent of political considerations.

The current mix of preventive and promotive nutrition strategies within existing health
program needs expansion and better implementation. This includes the Lady Health
Worker program; the maternal, neonatal, and child nutrition program; and other primary
care programs. Expansion should include efforts to support exclusive breastfeeding
through ordinance and awareness; an optimal mix of complementary feeding
strategies; nutrition rehabilitation services for severe acute malnutrition at the district
level, and work to strengthen the vitamin A supplementation program and the
fortification of wheat flour and other staples with iron and multiple micronutrients. This
will require concerted monitoring and implementation.

To provide appropriate nutrition rehabilitation services for severe acute malnutrition, it
is necessary to explore affordable funding options and to develop local, low-cost home
rehabilitation diets and foods. It will also be necessary to build in economies of scale
by utilizing all contact points, including immunization services, school services, and
opportunities such as those provided by BISP.

KP has made advances in food fortification compared to other provinces. Continued
expansion requires multi-stakeholder involvement by the food and health sectors and
the local government. This should be supported by efforts to build technical capacity.
District and local governments need to be recognized as a distinct set of stakeholders,
investment should be made in building nutrition awareness and capacity at these
levels.

There is a need for a standard basket of pro-nutrition indicators that extend across the
education; health; food; water, hygiene, and sanitation; poverty and disaster sectors to
effectively monitor interim progress.?

Poverty
While research on poverty levels in Pakistan is primarily conducted through the

Household Integrated Economic Survey (HIES) of the Pakistan Bureau of Statistics (PBS),
there is not a consensus on the figures for poverty or the means of its measurement.? Despite
these disagreements, fortunately all poverty data of the last ten years for Pakistan indicates a
steady decline in poverty in the country.

22

23

Adapted from: Division of Women & Child Health, Aga Khan University and Institute of Development Studies. 2011.
Khyber Pakhtunkhwa Province Report: Nutrition Political Economy, Pakistan, MQSUN Report.

ADB. 2015. Pakistan: Country Partnership Strategy (2015-2019). Poverty Analysis Summary, p. 2.
https://www.adb.org/documents/pakistan-country-partnership-strategy-2015-2019
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96. Despite differences of opinion, some good data does exist and is worth examining.
Data from two measurements of poverty are discussed below. Using the data from the HIES
and through two household surveys conducted during 2010-2011, Haroon Jamal produced
sub-national estimates of monetary poverty by the using small area estimation technique.?*

97. For the districts of Abbottabad, Mardan and Peshawar, Jamal’s research indicates
poverty levels as the follows:

Table 12 Predicted Poverty Incidence, 2010-11 (Percentage of Population below the Poverty Line)

District Overall Rate

Abbottabad 21.80 17.14 22.60
(low incidence of poverty)

Mardan 48.59 54.78 46.95
(high incidence of poverty)

Peshawar 44.24 45.03 43.36
(high incidence of poverty)

Source: Jamal. H. 2013. Predicting Sub-National Poverty Incidence for Pakistan. Research Report No.85. Social
Policy and Development Centre. Pakistan.

98. On the other hand, the Multidimensional Poverty Index (MPI) estimates for Pakistan
were developed by a team of experts from Planning Commission, OPHI and UNDP to measure
acute poverty. The MPI constitutes three dimensions; health, education and standard of living.
Three dimensions are reflected through 15 indicators. Of these fifteen indicators three reflect
deprivation in education, four in health and eight pertaining to standard of living such as water,
sanitation, electricity, cooking fuel, over-crowding, improved walls, etc. The MPI is a more
comprehensive measurement of poverty as it measures the social goods and services that
people need for a better quality of life.

99. MPI is the product of two components: i) Incidence of poverty (H): the percentage of
people who are identified as multi-dimensionally poor or the poverty headcount and ii) Intensity
of poverty (A): the average percentage of dimensions in which poor people are deprived. In
simple terms it means how intense, how bad the multidimensional poverty is, on average, for
those who are poor. The MPI for the Districts of Abbottabad, Mardan and Peshawar for 2014-
2015 is noted below.

Table 13 District Level Multidimensional Poverty for KP (2014-2015)

Incidence (H) Intensity (A)
(Percentage of people (The average
who are identified as percentage of
poor or the poverty dimensions in which
headcount.) poor people are
deprived.)
Abbottabad 0.149 32.9% 45.4%
Mardan 0.153 33.8% 45.3%
Peshawar 0.148 31.5% 46.8%

100. This data indicates that multi-dimensionally poor people in Abbottabad experience
14.9 percent of total deprivations that would be experienced if all people were deprived in all

2 Jamal. H. 2013. Predicting Sub-National Poverty Incidence for Pakistan. Research Report No.85. Social Policy and
Development Centre. Pakistan.
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indicators. This would mean Mardan 15.3% and for Peshawar 14.8%. Needless to say, poverty
is high in all three cities and there is deprivation in a number of areas.

101. For the country as a whole, (data was not available for the three cities under
consideration here), the three highest contributors to the MPI are years of schooling (29.7
percent), access to health facilities (19.8 percent) and child school attendance (10.5 percent).
At the dimensional level, deprivations in education are the largest contributor to the MPI (42.8
percent), followed by living standards (31.5 percent) and health (25.7 percent).

102. According to the KP Government’s Integrated Strategy Development 2014-2018
poverty is estimated at 39%. By all estimates, poverty in KP is a lot higher than the national
rate of around 29%.

3.5 Social Safety Nets
103. The many years of conflicts coupled with the impacts of natural disasters in KP have
exacerbated an already acute problem of social and economic deprivation and increased
vulnerabilities of a vast number of provincial residents. Existing social support programs are
inadequate, implemented unevenly and with limited accountability.?

104. According to the Development of Statistics of KP 2014, the following is the list of public
social welfare services for women and children in KP.%

Table 14 Number of Existing Social Welfare Services for Women and Children in the Public Sector in Khyber

Pakhtunkhwa

Item 2010-11 2011-12 2012-13
Abandoned babies and children home 0 0 0
Child Welfare and in services training institutes 0 0 0
Community Development 0 2 2
Daraul Aman/Rescue Homes 6 5 5
Day Care Centers 0 0 0
District Display Centers (Industrial) 0 0 0
Homes for Destitute Children 3 0 0
Hostels for Working Women 2 2 2
Industrial Training Centers for Women 137 116 116
Lady Industrial programs (Transferred from people works 0 0 0
programs)
Medial Social Work 0 0 0
Model Orphanages 0 0 0
Mother and Child Home 7 2 2
Pilot Craft Training Project 0 0 0
Rural Community Development Projects 0 0 0
Schools for Social Work 0 0 0
Services for Aged and Infirm 0 0 1
Services for Handicapped, Lost, Kidnaped and Abandoned 17 14 14
Children/Blind Institutes and Deaf Schools
Services for Mentally and Physically Handicapped 5 6 6
Socio-economic Centers 0 0 0
Supervision of Production Units 0 0 0
Urban Community Development Projects 0 2 2

Source: Directorate of Social Welfare, Women Empowerment & Special Education, Khyber Pakhtunkhwa

= https://www.youtube.com/watch?v=0mPKEZVJIXJw
ILO. 2014. Institutional Mapping Study of Social Protection Schemes in the Province of Khyber Pakhtunkhwa. ILO.
Geneva

26 http://kpbos.gov.pk/files/1399368724.pdf p.171
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105. The government of KP with the support of the ILO has been developing a social
protection policy based on the ILO’s program of social protection floors. The concept of social
protection floors is premised on the provision of four key social supports; i) Universal health
coverage, ii) Income support for children in families of the unemployed and people with
disabilities. iii) Support to youth for business development, iv) Income support to elders.

106. The implementation of the new social policy is premised on a pilot project of a ‘One
Window Operation’ where all social programs will be coordinated and delivered through a
unified and consolidated agency and structure. A Two Years Social Protection Strategy (2016-
17) has been developed under the upcoming (2017-18) Annual Development Program of the
Government of KP.

107. According to the KP Government’s Integrated Strategy Development 2014-2018, the
funds allocated to social protection programs are as follows:

Table 15 Cost Estimates for Major Activities/Interventions (Rs. In Millions)

Activities 2014-15 2015-16 2016-17 2017-18

1. Pro-poor initiatives 7,600.00 8,000.00 8,000.00 8,000.00
2. Social protection programs 900.00 1,100.00 2,000.00 2,000.00

in selected union councils

Total 8,500.00 9,100.00 10,000.00 10,000.00

Current - - - -

ADP 8,500.00 1,100.00 10,000.00 10,000.00

FPA - - - -

Others - - -

Unassigned -

Source: Directorate of Social Welfare, Women Empowerment & Special Education, Khyber Pakhtunkhwa

3.6  Childcare Services

108. Due to strong socio-cultural norms that require women to restrict their engagement in
society to the role of housewives and mothers only, childcare services was not a need
expressed by either women or men who were part of the FGDs. The women from the FGDs,
the majority of whom were poor said that they were responsible to raise their children and care
for them and this was an important part of their work. A couple of women said that there was
no need for their daughters to go to school anymore, i.e. past grade six and it was better for
them to stay at home.

3.7 Green Spaces and Recreational Services
109. Lack of access to parks and recreational spaces was a demand from the younger
women in the FGDs. The older women were interested in this idea if encouraged by the
younger women. They want a women and children only park for where they can go for walks,
run, and engage in other physical fithess activities. They also wanted a gym.

110. Interestingly, according to a key informant, in the upper-class neighborhood of
Hayatabad, there is a women’s park which has catered to recreational needs of women and
children for over a decade and it also benefits females from Afghan refugee communities. The
impact has been very positive for women in terms of the expansion of this model in the same
township where local playgrounds turn into women'’s recreation spaces between 4:00 pm to
6:30 pm in the summer months. The local authority representatives had a significant role in
reserving a certain slot of the day for women in these playgrounds which is full of young men
during other hours of the day.
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3.8  Public Transport

111. In Peshawar, many women and young college going women take buses as a means
of transport to school and work. Poor women in a FGD said did not need buses as they walked
in their local neighborhoods and did not venture out of their neighborhoods on their own. There
is an extensive network of buses in the city, but they are do not run on a proper schedule, are
over-crowded and women face sexual harassment in them as well as while waiting for the
buses. According to a recent study, key problems with public transit in Peshawar in order of
priority are: i) big rush in peak hours, ii) women and children cannot get seats, iii) Slow speed,
iv) frequent stoppages, Vv) unsafe driving.?” Interestingly, the problems related to sexual
harassment in the buses as well as while waiting for buses were not mentioned by this Study
but these were concerns raised by many young women in the city. Women from middle class
households in Peshawar use a ride sharing system called Careem.

112. Peshawar hopes to open its state of the art bus rapid transit system (BRT) in January
of 2018. With its dedicated lanes, the BRT will provide faster public transport services on a
couple of major arteries of the city. It will greatly assist in reducing traffic congestion and air
pollution in the city.

3.9 Innovative and Inclusive Policies
113. The Government of KP has a number of recent unique, innovative and socially
inclusive policies. In 2013 the government adopted the Right to Information Act. This is an
important legal document for residents to be able to exercise their human rights and deepen
democratic engagement in governance. In November 2014, the Province celebrated the
adoption of an older people’s rights bill called, ‘Senior Citizen’s Bill’.28
114. In 2015, the government announced the first ever Women’'s Empowerment Policy
Framework covering a wide range of governance, social, economic and environmental issues
of importance to women. Specifically, the policy speaks to women’s rights to education, health,
economic empowerment, legal empowerment and access to justice, political empowerment
and decision making, etc.
115. In 2016 KP became the first province not only in Pakistan but in South Asia to adopt a
Transgender Protection Policy.?® The policy recognizes that transgender residents suffer from
poor access to education, healthcare, legal aid, employment and lack of social acceptance
and that the State has a critical role in challenging the socio-economic and cultural
discrimination against transgender members and to defend their human rights.

116. Such forward thinking and rights-based policies are to be commended and their
implementation will definitely have an impact in addressing inequality in the Province;
however, the implementation of these policies is a significant challenge for the government
due to insufficient financial resources and the limited capacity of government structures and
staff to deliver the policy commitments.

3.10 Workforce Demographics
117. The issue of unemployment and under-employment is critical in KP. In the FGDs with
poor women and men in Peshawar, the issue of jobs for both women and men were raised by
all and constantly.

118. Low-income women highlighted the need for income generation in the home as social
constraints do not permit them to leave the home for work. The men in the FGDs were often
older, but still of working age and many of them were unemployed or were casual daily
laborers. A few of the men had regular work on contract on their own terms. Both women and

28 http://www.helpage.org/blogs/wagas-qureshi-19658/celebration-and-success-in-pakistan-on-older-peoples-rights-
779/
2 https://timesofislamabad.com/kpk-becomes-first-south-asian-province-transgender-protection-policy/2016/12/28/
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men requested jobs for their male relatives. Lack of employment and income generation
options is a major cause of poverty in the province.

119. Recognizing the demographic youth bulge, KP needs to focus on increasing education
and employment options if it is to benefit from this younger demographic. Below are graphic
illustrations (1972 and 2015) from the Population Council of Pakistan of the emerging bulge
in KP’s Working-Age Population.

Figure 5 Age distribution of KP population
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120. The government of KP does have some immediate economic growth stimuli on the
horizon. As China and Pakistan develop their economic relationship with the China Pakistan
Economic Corridor (CPEC)), it will offer Peshawar some options for new investments and trade
relations. The CPEC suggests that,
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‘The enhancement of geographical linkages having improved road, rail and air
transportation system with frequent and free exchanges of growth and people to
people contact, enhancing understanding through academic, cultural and regional
knowledge and culture, activity of higher volume of flow of trade and businesses,
producing and moving energy to have more optimal businesses and enhancement
of co-operation by win-win model will result in well connected, integrated region of
shared destiny, harmony and development’.*°

121. While this is not the panacea for addressing the challenges of the demographic bulge,
it will offer more options than KP has had for several decades.

122. An additional challenge in terms of the demographic bulge is the need to focus on
expanding the educational and employment options for women. This will help reduce poverty
in many families as well as boost the economy of the province. It will also drop fertility rates.

123. In KP, about 50 pharmaceutical producers employ approximately 70% women
laborers. Across Pakistan this sector employs significant numbers of women in different
categories. In Peshawar, women receive college degrees in pharmacology, and receive on-
the-job and technical training. Opportunities in the public sector are also growing. Numerous
women have also been hired as drug inspectors, and they generally receive a fairer wage than
in other industries. Overall wages tend to be higher in pharmaceuticals than in other
manufacturing sub-sectors.3!

124. The FGDs also highlighted the out-migration by young men from the province. Two
women spoke about their sons leaving KP as teachers’ wages were too low to get married
and support families and they chose to go to Europe with the help of smugglers.

3.11 Social Wealth and Resilience - The Female Advantage

125. In KP Province as a whole, due to socio-cultural norms women and girls are excluded
from numerous day-to-day activities such as access to education, health care, mobility,
employment, land ownership, civil engagement as in voting and participation in local
government decision making and programming. The exclusion of women and girls from so
many aspects of urban living, planning and management is a great loss to the well-being and
prosperity of KP and its urban centers. It is undermining the social potential and advantage of
KP as a whole. It is the loss of the intellectual and creative abilities and contributions of half
the population of the Province.

126. If women and girls and are restricted by strong cultural norms, as in the current context,
provision of infrastructure by itself will not enable equity and inclusion in the cities of
Abbottabad, Mardan and Peshawar. Special efforts have to be made to address this gender
bias. To ensure that the provision of infrastructure and services is appropriate and relevant to
the needs of women and enabling inclusion for not only women but also other marginalized
populations such as young women, women and men with disabilities, older adults, etc. special
efforts have to be made to engage them in substantive decision making that is accompanied
by the political will to make the necessary changes to enable women to engage in urban life.

127. An agenda for women’s equality should inform provincial policies and programs. The
KP government could benefit from the experience of gender-responsive budgeting which is
currently being used for budget assessment and policy implementation analysis in numerous
countries and cities of the world.

30 From the webpage of the CPEC http://cpec.gov.pk/introduction/1
s Kamal, Aroona and Lauren Woodbury. 2016. Emerging Options for Women in Khyber Pakhtunkhwa. Industry
(Manufacturing and Construction) Mining, Tourism and Agriculture. International Growth Centre.
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128. Advancing women’s rights and gender equality has to be at the top of the agenda of
the government of KP, if it is to supporting Pakistan’s efforts to reach Sustainable
Development Goals (SDGs) targets. Speaking at a 2015 Forum on the SDGs, Mr. Jamshed
Qazi the country representative for UN Women in Pakistan emphasized that freedom from
violence, gender equality in capabilities and resources and gender equality in decision-making
in public/private institutions are three main components of SDGs gender goals that are also
important for equality for women in Pakistan. He mentioned that in Pakistan, 48% of women
are unable to decide independently on their health care. He emphasized that with investment
in research, cultivating a meaningful education system, engaging the private sector, youth and
religious leaders, nurturing grassroots women’s organizations and recognizing and re-
distributing unpaid care work, are few of the measures with which we can optimize SDGs for
women and girls.2

3.12 The Civil Society Advantage
129. There are many local and provincial business and political leaders as well as numerous
NGOs, CBOs, media, women’s groups, professional and cultural bodies who are committed
to an inclusive and equitable Peshawar and Khyber Pakhtunkhwa. They are part of the wealth
of the province that will promote the health and well-being of all its residents and for current
and future generations. These various networks of women and men are not only the social but
also the economic, cultural and environmental advantage of the province.

130. Peshawar is blessed with some cutting-edge NGOs and women’s groups. Active in a
wide range of areas from improving urban planning and management to the rights of children
to attend school, to citizen engagement in the provision of local services, to local income
generating schemes to supporting digital and internet-based start-ups.

131. Local NGOs and CBOs need to be supported by different levels of government as they
are part of making the changes necessary for Peshawar to stabilize its urban economy and
move towards a sustainable future.

3.13 The Demographic Youth Bulge Advantage

132. As is the case in many countries of the global South, Pakistan too has a significant
population of young women and men. Their access to education and employment and a living
wage is critical to the future of KP and the country. The inability to retain young men in KP
province has led to the exodus of many young men for work in the Gulf countries. KP has a
very high rate of out-migration. However, due to the insufficient access to quality education
and technical skills training they are not necessarily competitive in the international labor
market.

3.14 Cultural Richness
133. Peshawar is considered to the oldest city in Asia with the longest period of continuous
occupation. It is located at the Khyber Pass and has witness the innumerable movements of
peoples — travelers, adventurers and conquerors for centuries.

134. Its historical monuments including tombs, forts, city walls, mosques, temples,
churches, gurdwaras, houses of merchants, museums and a lot more and date back centuries.
This historical advantage of Peshawar rests in this complex and long history and has
significant tourism potential. The many years of conflicts and displacements have undermined
this potential, but efforts need to continue and resources allocated to safeguard and restore
these valuable resources for local residents as well as their potential for the economy and
culture of the city.

82 http://pide.org.pk/pdf/Seminar/News_Brief MDGSt0%20SDGS.pdf
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4  OBJECTIVES OF CITY DEVELOPMENT STRATEGIES AND PLANS

135. The resulting CDPs and PFS will consult with various stakeholders. These will then
inform investment decisions that prioritize spending for activities offering alternatives which
perform well under different scenarios. In managing the options (both risks and opportunities)
and planning for the future, a balance must be struck between; on the one hand, common
sense approaches that minimize impacts through better urban management and maintenance
of existing urban services and infrastructure - and on the other hand, far-sighted approaches.
Long-term views anticipate, defend and build resilience against future hazards through for
example, investing in new infrastructure or by proposing improvements to urban management
and service delivery systems and their governance, thereby altering the urban landscape. The
balance will be different for each of the three cities based on the results of the URA undertaken
by the UCCRTF appointed team. To reiterate, the overall goal of the Study will be an
integrated urban strategy and implementation plan that details how to deliver on the goal of
KP to ensure ‘cities as engines of growth’.

136. The Study will eventually present flexible or ‘low-regret’ measures that can be cost
effective even in the case of uncertain risks as identified by the URA Team. Taking into
account future risks and uncertainties, building resilience in these three (as well as other) cities
relies on ensuring ‘redundant’ systems. For the three cities enrolled in this Study, resilience
will not necessarily strive for efficiency but for ways to build into near-term investments and
choices, an appropriate consideration of long-term trends and worst-case scenarios.
Government bodies at both the Tehsil as well as provincial levels in KP have an obligation to
protect their citizens so that resilience can be seen as a public good (dependent on public
funding).

137. For the purposes of this Study, this implies:
= efficient and responsive economic, physical and social planning development;
= providing safe and affordable infrastructure and services to all urban residents;
= regulating building design and construction; enforcement of planning, building, and
other (including traffic) regulations and codes;
= regulating hazardous activities;
= influencing land availability and construction requirements;
= encouraging household and community actions towards risk reduction;
= providing adequate disaster early warning, preparedness and response systems.

138. Khyber Pakhtunkhwa has no formal planning regime and none of the cities have
officially adopted statutory plans. Development plans influence the location, type, design,
quality and timing of development. Mainstreaming the planning process in infrastructure
projects reduces episodic and everyday risk in the rapidly growing urban centers of
Abbottabad and Mardan. Peshawar is also hazard-prone, but mitigation and risk reduction
plans have taken a back seat to the provincial drive for interconnected economic corridors
based (primarily) on the building of roads and transport infrastructure.

139. In the context of cities such as Peshawar, where the social contract is already wealk,
the investments selected and prioritized will need to be sensitive to the urban political context
or risk facing obstruction. Experience elsewhere in Pakistan has shown how low levels of trust
in government-led projects can result in political groups being incited to oppose the initiatives.
This is a particular concern with the increasing onset of general elections expected for 2018.
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5 APPROACH AND METHODOLOGY - CITY DEVELOPMENT STRATEGIES AND
PLANS

140. In response to the challenges identified above, Pakistan’s Vision 2030 is a
national-level blueprint for embracing change and transformation. It stresses the need for
structural change and reform enhancing productivity and competitiveness, most notably
in primary urban centers (such as Peshawar) as well as linking these with intermediate
cities®® such as Abbottabad and Mardan. Strategic priorities include strengthening the
macro-economic environment; removing infrastructure deficits; investing in skills; and
support to commerce and industry. Broader objectives include improving public
expenditure management and resource mobilization at all levels of government. Future
investments will focus on linking settlements (primary and intermediate cities) as well as
trade hubs economic corridors. The National Trade Corridor and CPEC underpin Vision
20303+

141. The provincial Integrated Development Strategy (IDS) for KP 2014 to 2018 covers
growth, urban development, poverty reduction and several other key sectors. The cities
prepare Annual Development Plans (budget plans) and do not have strategic development
plans with a short, medium and long---term horizon. The Government of KP’s Urban Policy
Unit has helped the cities to prepare district wide land use plans. These are awaiting provincial
approval. Strategic Development Plans (SDPs) will also be prepared in a number of cities in
KP. Other than Peshawar sector specific policies or plans do not exist in the other
intermediate cities in KP.

3 For the purposes of this document, defined as cities with a population of between 250,000 to 2 million
persons.
3 CDIA application by Urban Policy Unit
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6 CITY PROFILE AND ANALYSIS

142. Peshawar is bound by Khyber Agency and Mohmand Agency towards West, District
Nowshera towards East, District Charsadda towards North and Khyber Agency towards
South. The Afghan border is approximately 40 Km to the West. Peshawar stands right at the
entrance of the world-famous Khyber Pass, and lies between 33° 44 and 34° 15’ North latitudes
and 71° 22’ and 71° 42’ East longitudes.

143. The Kabul River enters District Peshawar at Warsak and flows towards East roughly
along the Northern boundary of the District. The Bara River enters District Peshawar from
South-West and flows in the North-Eastern direction through the District and enters Nowshera
District.

6.1 Climate
144. The climate of Peshawar is sub-tropical and semi-arid. Generally, four seasons prevalil
in Peshawar:

= Winter: December-March

= Pre-monsoon: April-June

= Monsoon: July-September

= Post-monsoon: October-November

145. During winter season, the western disturbances pass over the region and cause
rainfall. If there is a strong trough, the air mass may get moisture supply from the Arabian Sea.
Sometimes the path of western disturbance slightly moves to lower latitudes (middle part of
the country) shows an increasing number of rainy days. During the month of March which is
the ending of winter season in which tracks of western disturbance lie more towards southern
Pakistan. The western disturbance normally enters through Quetta and moves towards
Peshawar.

146. Pre-monsoon season is a transition period from the winter circulation to the monsoon
circulation in the region. During the season, westerly waves shift northwards and relatively the
frequency of western disturbances become less. It remains active over the northern parts of
the region with the decreasing frequency of occurrence as compared to the peak winter
months. Sometimes, due to intense solar heating, mesoscale convective systems dominate
over the plains and mountainous areas. As a result, heavy downpour associated with hailstorm
and thunderstorms occur.

147. Southwest monsoon rains start from the month of July and last till September. These
rains are quite heavy and can cause significant flooding, even severe flooding if they interact
with the waves of western disturbance in the upper parts of the country.

148. The mean monthly maximum temperature reaches to 40°C in June and the mean
minimum up to 26.5°C in summer whereas mean monthly minimum temperature to about 4°C
and maximum temperature up to 19°C during winter. The hot season is fairly prolonged over
the greater part of Peshawar district during pre-monsoon period. Peshawar records two
maxima of rainfall one in March and the other in August. The winter maximum is due to the
passage of western disturbances across the area whereas the other one is due to the onset
of southwest monsoon. The westerly systems provide an average rainfall of about 188.6 mm
while the monsoon of around 147.5 mm. The area also has relatively low precipitation during
pre-monsoon season.

149. The post-monsoon period gets minimum precipitation and the period is cooler than the
pre-monsoon. The mean surface wind speeds vary during the year from 2 to 6 knots and the
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direction is usually variable. The average relatively humidity is not high over the region. Under
the influence of western disturbances and monsoon rainfall it rises locally.

6.2 Geology

150. Mainly 90% area is plain having alluvial deposits consisting of gravel, boulder and sand
overlying by silt and clay. Bed Rock is mostly sedimentary. The majority area of Peshawar is
underlain by recent river, stream and flood plain deposits. These belong to the Pleistocene
age group. Such deposits constitute about 80% of the District area. These are classed into
the following three types:

Stream Beds

151. These include the fresh and/or recently brought sediments by streams and rivers.
Hence their major deposits occur along dry beds of rivers and streams. Some of the perennial
rivers also expose these deposits when the water levels in them recede, particularly in winter.
These include sand, silts and gravel with some clay material as well. They occur along Bara
River, Kabul River and many small tributaries of these rivers. Most of these sediments are
loose and non-cemented. Much of such deposits are exploited by the local construction
industry.

Fan Deposits
152. These deposits typically occur along mountain fronts and are composed of gravel, silt
and sand with minor amount of clays. They exhibit loose to some binding effects between their
composite grains. They typically form a fan or lobe structure around a stream mouth.
Hayatabad, Regi, Nasir Bagh, Sarband, Matani, Urmar and parts of Badaber are home to
these deposits. They are also exploited for local construction industry. In addition, they serve
as the recharge zones for the aquifers of the valley.

Alluvium
153. Most of these include recent to old deposits of sediments. They are somewhat
stratified, though locally they may be deformed or tilted. They typically contain fine to coarse
sand, silt and clay deposits. They may be flood plain deposits, wind-blown deposits or lake
sediments. They are the thickest deposits and contain some economically significant deposits
of clays. They also contain the vast majority of the aquifers of the valley thus are the source
of the drinking water supply.

154. Apart from these, about 20% of the area of the Peshawar District is covered by other
rock types. These rocks are typically revealed in the outcrops to the west, southwest and south
of the district. A brief description of these rocks, from young to old, is given in the following
paragraphs.

Tertiary Rocks
155. The Tertiary age rocks that are exposed in District Peshawar are part of the Murree
Formation. The formation is exposed along the southern and south-western edge of the
Peshawar district. It is composed of red, maroon, purple, greenish grey sandstone and clay
stone with subordinate intra-formational conglomerate.

156. Jurassic Rocks (Samana Suk Limestone and Shinawari Formation)
157. The southern edge of the Peshawar District is bounded by a thin exposure of Jurassic

rocks. These Jurassic rocks are represented by Samanasuk Limestone and Shinawari
Formation.
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158. Limestone is dominantly composed of grey to dark grey, medium to thick bedded
limestone. The limestone is olitic with occasional showings of mega fossils as well. In places
it is slightly metamorphosed and hence exploited as marble by local vendors.

159. The Shinawari Formation is composed of limestone, marl and shale. The limestone of
the Shinawari formation is grey to light grey, thin to medium bedded and contains shale
intercalations with marl beds. These marl beds are light grey, nodular and argillaceous in
nature.

Paleozoic Rocks
160. The Paleozoic rocks that are exposed in the Peshawar District belong to Lowara Mena
Formation, Warsak Metamorphic Complex, GhundaiSar formation and Warsak Granitic
Complex.

161. The Lowara Mena Formation consists of phyllite, phyllitic slate, with beds of
fossiliferous limestone and carbonaceous shale. The formation is intruded by dolerite dykes.
This formation is exposed to the extreme west end of the District (west and southwest of
Hayatabad).

162. The GhundaiSar Formation is exposed at the boundary between Peshawar District
and Khyber Agency near Jamrud. It is composed of marble, dolomite, quartzite and slate.
Some fossiliferous limestone horizons are also reported from this formation.

163. The Warsak Metamorphic Complex is exposed along the north-western boundary of
the District. It dominantly contains quartz mice schist, garnet mica schist and amphibolites
schist. These are in turn intruded by hydrothermal quartz veins.

164. The Warsak Granitic Complex is Cambrian in age and is exposed along the axis of the
Warsak Dam. Part of it is in the Peshawar District. The Complex is composed of granites,
micro porphyry, porphyritic granite, riebeckite, and granitic gneiss. The entire complex is
intruded by basic rocks.

Precambrian Rocks
165. The Precambrian rocks found in Peshawar District are mostly part of the Landi Kotal
Slates, Shagai Formation, and Khyber limestone. The Landi Kotal Slates are dominantly a
thick sequence of slates with argillaceous limestone. These are intruded by dolerite dykes.
They are correlated with the Mancy and Hazara Formations.

166. The Shagai Formation is composed of a thick sequence of slates and shale with typical
pencil cleavage. The formation is inter-bedded with minor amounts of limestone and dolomite.

167. The Khyber Limestone is composed of crystalline, unfossiliferous limestone with
subordinate quartzite. The formation is intruded by dolerite dykes. The limestone is yellowish
grey to grey in color.

6.3  Geo-resources/Mining

168. Only bentonite clay (industrial type mineral) is extracted in Peshawar District, there is
no metallic, fuel/energy minerals or gemstones which are mined /exploited in this District.
Minor minerals i.e., sand and gravel is extracted from small streams and rivers banks. Mable
cutting and polishing units are working in District Peshawar. Trading of gemstone is carried
out in Namak Mundi, Peshawar.
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169. Bentonite clay is an absorbent aluminum phylosilicate , essentially impure clay
consisting mostly of montmorillonite. There are different types of bentonite, each named after
the respective dominant element, such as potassium (K), sodium (Na), calcium (Ca), and
aluminum (Al). Bentonite usually forms from weathering of volcanic ash, most often in the
presence of water. For industrial purposes, two main classes of bentonite exist: sodium and
calcium bentonite. In stratigraphy and tephrochronology, completely devitrified (weathered
volcanic glass) ash-fall beds are commonly referred to as K-bentonites when the dominant
clay species is illite. Other common clay species, and sometimes dominant, are
montmorillonite and kaolinite. Kaolinite-dominated clays are commonly referred to as tonsteins
and are typically associated with coal.

170. Sodium bentonite powder absorbs liquid, has tremendous swelling ability, is often used
in manufacturing and has many allied applications. Because of its excellent stickiness and
fireproof-ability, bentonite is often used as a bond and regulator in molding ferrous and
nonferrous metals and oil and fat refining. Its bonding capabilities make it suitable for metal
casting and, when mixed with clay and sand, it forms an adhesive used in building and sewage
reservoirs. One of the foremost uses of bentonite powder occurs in the oil drilling and mining
industries.

171. Bentonite is sold in health food stores as a dietary supplement. Its amazing absorption
properties draw toxins from the body, much like a sponge, before passing from the body as
waste. It is added to anti-diarrheal preparations, a vast number of foods (including candy bars
and yogurt), protein powders, baby milk powders, rice milk powders, toothpaste and animal
and pet feeds. Bentonite is also used in other household products, such as cosmetics,
medicinal herbal creams, pharmaceutical drugs, anti-irritant lotions for eczema, preparations
for colon, kidney and liver detoxification, fungicides, fertilizer applications, ceramics and other
products in which bonding properties are required.

6.4  Hydrology
172. Water is present in sufficient amount in Peshawar Valley. In this dry and hot region,
the ground and surface water, coming from the mountains in the north and west, is used for
irrigation, drinking and industrial purposes.

173. The Kabul River, enters from Afghanistan, and the Swat River and the Kalpani Nala
originating in the northern mountains flow through the area to drain into the Indus River.
Additionally, there are a great number of channels for irrigation purposes. It has to be
remarked, that there is no river coming from the southern mountains, which carries permanent
water. To demarcate the Peshawar Valley from the surrounding hills and mountains the
contour line 1500 feet (457m) above M.S.L. can he used. There is a gradual decrease to 900
feet (274m) towards the center of the alluvial plain. In the central part of the basin a small rise
to an altitude of 1000 feet (305 m) is recognizable. Except the region at the boundary to the
mountains and an area in the southeast of the basin with depths of 5 to 40m, the depth of the
water table in Peshawar Basin is <bm. The areas with the shallow water table belong to
irrigated regions, while those with deeper water tables are less irrigated. In the areas with
water table of <5m, capillary rise of groundwater and evaporation causes the hazard of
salification.

174. The groundwater flows generally towards the center of the basin (average gradient
0.004), from where the discharge is in the eastern direction to the Indus Valley, either in the
form or groundwater or, after infiltration into the river in form of surface water. In the center of
Peshawar Valley between Nowshera and Nisetta, there is hardly an inclination of the
groundwater table, and the velocity of groundwater flow is the slowest than elsewhere.
Together with the relatively shallow water table in this region and high evaporation, the hazard
of salification is rising.
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175. In Peshawar District the main source of water is the dug and tube wells which draw
ground water from the three Aquifers namely, Kabul River and its canals including Warsak
Canal, Swat River and its tributaries and rainwater fed aquifer close to the hills.

6.4.1 Kabul River

176. The Kabul River originates in Chitral and via Kabul flows down to Peshawar enters the
district in the Northwest. On entering the Peshawar Plain, the Kabul River is divided into
several channels. Its two main channels are the Adi zai River eastward flows along the
boundary with Charsadda District. Another channel branching from the right bank of the
Naguman River is the Shah Alam, which again merges with Naguman River further in the
East. In general, the sub-soil strata are composed of gravels, boulders, and sands overlain by
silts and clays. Sand, gravel and boulders are important aquifer extends to a depth of about
200 feet. As further confined water bearing aquifer occurs at depths greater than 400 feet.
Kabul River joins River Indus at Attock; flow in the river varies from time to time, and during
July — September due to rains the flow is relatively high.

6.4.2 Bara River

177. The Bara River originates in the west of Peshawar in Sufed Koh and enters Peshawar
District in Town Il and Town IV and ultimately moving towards the east joins Naguman River.
Bara River carries water from its main sources of the tribal mountains, spring water from
Musazai, Hazar khani (Mohmand) area and flood water in rainy seasons. Bara River is not a
perennial source of water as it emerges only in its feeder areas, otherwise remains mostly dry.
Most of its khwarrs (beds) bring heavy devastating floods in rainy seasons to the detriment of
the area inhabitants.

178. Quality of surface water has been identified as the major issue of water resources.
Untreated wastewater discharged from factories, industrial units, residential areas and
municipal wastewater are the prime sources which are polluting sources of surface water. It is
observed that the water of Bara River is extremely polluted as it receives untreated sewage
and wastewater from the eastern and central part of Peshawar city and the sub-urban areas
and ultimately discharges into Kabul River.

179. One of the sources of pollution in Swat River is the water coming from its main tributary,
the Mingora Khawar. All the waste and effluent in Mingora city are added to Mingora Khawar
and these pollutants are further injected into river swat contributing to its ecological
degradation as well. The main sources of identified pollution entering the Kabul River system
are untreated industrial effluent from sugar mills, paper and board mills, tanneries and textile
mills. In addition, ghee and chemicals contribute significant pollutants.

180. Untreated municipal waste effluents from Peshawar and Nowshera enter the system
mainly via the Budni Nulla, Bara River and the Kalpani River. Several sewers also discharge
untreated waste to the system. About four sugar mills discharge their effluent to the river
Kabul. Nowshera Aman Grah, Peshawar, Hattar-Haripur and Gadoon-Amazi industrial estates
revealed some frightening figures that indicated serious threats to the aquatic, terrestrial,
atmospheric ecosystems, and to the well-being of human, plant and animal life. However, the
subsurface water is of good quality and the pumping test data of various tube wells in
Peshawar indicate good hydraulic properties of the aquifer system. Regarding the quality of
ground water according to a study the chemical classification shows that in the major part of
Peshawar Basin groundwater belongs to the types normal alkali earth fresh water prevailing
hydrogen carbonates.

181. The dominant aquifer system in Peshawar Valley is built up by a very heterogeneous
alluvial fill of alternating layers of clay, silt, sand and gravel. In the central part of the plain the
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depth of this layer is which is more than 250m. Only in the vicinity of mountains surrounding
the basin, hard rock aquifers are present.

182. The depth of the groundwater table is less than 5m, except in the vicinity of the
mountains and in a smaller region in the southeast of the plain, where it ranges from 5 to 3m.
Because of high water table and the high evaporation rate in the former case the hazard of
Stalinization exists.

183. There is appreciable amount of ground water available in form of storage in pore
spaces of the sediments. Transitivity values of the aquifer vary depending upon the lithology
and storing between 500 to 2000 m2/day. This suggests that sufficiently porous and
permeable strata lie beneath the ground surface. The water-depth in Hayatabad is recorded
to be around 45 meters near the hills and about 1 meter near Kabul River (10-15 km away)
where logged conditions exist. The present demand for the Peshawar District is for 2000
cusecs which will remain constant unless more area is brought under cultivation or cropping
pattern is changed; as such the future demand for the irrigation water will remain as 2,000
cusecs while the available water is over 2,500 cusecs.

6.5 Soil

184. The existing irrigation system in KP, developed about a century ago, was designed for
much lower cropping intensities and had limited provision for drainage; the low drainage
coupled with the seepage in the vicinity of the dams and canals resulted in a rise in
groundwater and the occurrence of water logging and salinity, which is increasing day by day.
Due to excessive use of canal water, most of cultivated lands have become victims of these
two dangerous diseases. Every year, salinity alone, is turning thousands of acres of arable
land into marshes and salt lands.

185. Peshawar District has geological formations with extensive clayey deposits with
shingle beds, silt and clayey stratifications. The water table and soil salinity levels of the valley
have been continuously increasing since the development of canal irrigation system; resulting
in the rise of water table within a meter or so in some parts of the irrigated areas of the
Peshawar District with the development of soil salinity. According to a study by WASID the
water table was rising by 1.5-2.5 m per year adjacent to the Warsak canal system. Nearly 10
percent (91 square km) of the area was affected by salinity of which 4.1 percent was severely
saline.

186. In areas where salinity and alkalinity problems developed because of the poor
drainage, SCARP program was established to address these problems. World Bank/CIDA
supported initiatives through projects aimed at providing drainage, reclaiming land, increasing
irrigation efficiencies, and improving on-farm water management practices were initiated.

187. Water logging and salinization are major impediment to the sustainability of irrigated
lands and livelihoods of the farmers, especially the smallholders. These problems are the
result of a multitude of factors, including seepage from unlined earthen canals system,
inadequate provision of surface and subsurface drainage, poor water management practices,
insufficient water supplies and use of poor quality groundwater for irrigation. About 6.3 million
hectares are affected by different levels and types of salinity, out of which nearly half are under
irrigated agriculture.

6.6  Vegetation
188. Though the KPK province is very rich in the forest resources however in the Peshawar
district there are hardly any forests. The area under forests in the District is less than 0.1% of
the total forest area in the province. In the past few years, one billion trees have been planted
which has gained world-wide recognition. Plants play a vital role in protection of environment
and have multiple advantages beside beautification. It is suggested that highway forestry shall
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be encouraged by planting trees along the highways and roads, this will have a two-prong
effect, and reducing pollution and increasing forest cover in the district.

6.7 Natural Risks and Hazards
189. Peshawar is in zone 2b of minor damage zone corresponding to PGA (Peak Ground
Acceleration) value of 0.0667g to 0.1g. Small magnitude earthquake, less than 4.5 have
occurred near the city of Peshawar, but no earthquake of magnitude greater than 5.0 has
occurred in close vicinity of Peshawar and none has occurred within the Peshawar Valley.

190. Expected epicenters cannot be predicted at any particular place. However, earth
guakes can occur at active fault/thrust lines because energy is continuously stored during the
movements of earth along the fault/thrust lines. The only active faulting in the southern
Peshawar basin is Uch Khattak fault, above the Panjal Khairabad Thrust (PKT) which is in
area across the Attock- Cherat range. Therefore, this active fault could be the future (with no
time frame) epicenters of earth quakes in this region.

191. Almost every year, more frequent in monsoon, the province suffers from flash floods,
although there are no systematic floods. Floods of 2010 are among the worst disasters that
have hit Pakistan in recent history. The Province of Khyber Pakhtunkhwa was the most
affected. The deadly water surge started from the mountainous North while the peculiar terrain
of Province gave this surge an enormous force which ultimately resulted in total destruction of
whatever stood in its path. Almost every year, more frequent in monsoon, the province also
suffers from flash floods, although there are no systematic floods. Flash floods tend to occur
more in recent years owing to changing weather pattern and are characterized by near
absence of early warning cover to warn vulnerable communities.

6.8 Protected Areas
192. Some of the historical places in District Peshawar include Qilla Bala Hissar, Mahabat
Khan’s Mosque, ShahjiKi Dheri, Peshawar University, Islamia College Peshawar, Ghanta
Ghar (Clock Tower), and Peshawar Museum etc.

193. Itis expedient to preserve premises of historical value in Khyber Pakhtunkhwa. Thus,
no alteration/renovation, demolition or re- erection of any portion of a historical building be
affected without the prior permission in writing of the concerned Department of the
Government.

6.9 Land and Infrastructure

194. Current urban area of Peshawar is obviously different from that reported in 1998, as
substantial sprawl has taken place over the last 15 years. Total urban area (including the
surrounding sprawl) works out to be 157.04 square km, of which Urban Residentiary area is
69.70 square kilometers or about 44 % of the total urban area. Urban Residentiary area is pre-
dominantly residential but also includes local level health & education facilities, mosques, local
roads, shops etc.

195. Transportation category includes urban roads & railways, terminals i.e. (bus/truck
terminals, railway stations and airport). The area under transportation uses is 19.68 square
kilometers, i.e. about 12.53% of the total urban area.

October 2017 APPENDIX S1éc: CDP Peshawar - page 38



TA 8556 REG - KHYBER PAKHTUNKHWA INCLUSIVE URBAN GROWTH PROGRAM (47285-001)

Table 16 Land use in Peshawar

1 Urban Residentiary 69.7 44.38%
2 Agricultural Related
2.1 Agriculture 34.03 21.67%
2.2 Orchard 0.47 0.30%
3 Transportation
3.1 Roads/Railways 16.37 10.42%
3.2 Terminals 3.31 2.11%
4 Community facilities
4.1 Main Education Facilities 3.93 2.50%
4.2 Main Health Facilities 0.46 0.29%
4.3 Public/Community Uses 3.89 2.48%
4.4 Parks/Recreational Places 1.22 0.77%
5 Industry 6.01 3.83%
6 Commercial 2.96 1.89%
7 Graveyard 2.85 1.81%
8 Water Bodies 2.66 1.69%
9 Vacant Land 9.18 5.85%
Total 157.04 100.00%

6.10 Water Supply

196. Water and Sanitation Services Peshawar (WSSP), officially established in September
2014, has taken over the responsibility for the water supply (WS), drainage and sewerage
(DS) and municipal solid waste (MSW) services within the municipal boundaries from Tehsil
and Municipal Administration (TMA) in 43 Union Councils (UCs), while Peshawar
Development Authority (PDA) manages these services in three UCs: Hayatabad 1 and 2, and
University Town.

197. The current service area of WSSP is around 82 km?. The service area is divided into
four Zones (A, B, C, D). These Zones are shown on a map in Figure 20 and the UCs within
each Zone are listed in Box 1. There are plans to extend WSSP’s services to 66 UCs, including
those classified as peri-urban areas. Although the WS coverage is relatively high within the
existing city limits (reportedly 86%) the quality of service is poor and, in fact, the actual service
coverage is estimated to be 60% in the service area.
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Figure 6 WSSP Services
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198. The existing WS system is entirely based on groundwater. There is virtually no flow
metering (only one tube well has a functioning flow meter); hence the actual production can
only be estimated. The total theoretical groundwater pumping capacity is approximately
almost 900,000 m3/d. However, taking into account actual pumping times and the number of
non-functional wells and pumps, the actual groundwater pumping is estimated at about
280,000 m®/d. The current water demand, including domestic and non-domestic use and non-
revenue water (NRW), is estimated at about 270,000 m?®/d. Additional water is produced by
numerous private tube wells.

Table 17 Union Councils Served by WSSP

Khalisa 1
Khalisa 2
Mahal Terai 1
Mahal Terai 2
Zone A Hassan Garhi 1
Hassan Garhi 2
Shahi Bagh
Fagirabad
Sikandar Town (part)
Sikandar Town (part)
Gul Bahar
Shaheen Muslim Town |
Shaheen Muslim Town Il
Zone B Sheikh Junaid Abad
Lahori
Karimpura
Andher Sherh
Aasia
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Jehangirapura
Gunj
Yakatoot |
Yakatoot Il
Yakatoot Il
Wazir Bagh
Kakshal |
Kakshal Il
Akhun Abad
Hazar Khwani |
Hazar Khwani I
Bana Mari
Hassan Ghari Il
Deh Bahadur
Nothia Qadeem
Deri
Baghbanan

Zone C Landi Arbab
Nothia Jadeed
Pawaka
Sufaid Dheri

Shaheen Town
Tekhal Payan |
Tekhal Payan Il
Tekhal Bala
Palosal
Malkandher

Zone D

199. Networks are scattered throughout the city without any link to each other. Similarly,
there are no uniform criteria for the design of existing systems.

200. The average annual rainfall in Peshawar is about 470 mm (during 1961-2015).
Substantial decline has been observed in annual precipitation (nearly 580 mm during 1957-
2015 and is this trend is expected to continue 680 mm during 2041-2070). Potential increase
in rainfall is estimated as a result of climate change.

201. Peshawar valley is mostly comprised of alluvial deposits having variable depths eroded
from the surrounding mountains. These deposits make up the aquifer that provides
groundwater for Peshawar. Groundwater flows from Southwest to Northeast direction towards
Kabul River. The water table in the Peshawar Valley is 5 to 40 m.

202. There is appreciable amount of ground water available in the form of storage in pore
spaces of the sediments. Transitivity values of the aquifer vary depending upon the lithology
and storing between 500 and 2000 m?/day. This suggests that sufficiently porous and
permeable strata lie beneath the ground surface. The water-depth in Hayatabad is recorded
to be around 45 meters near the hills and about one meter near Kabul River (10-15 km away)
where logged conditions exist.

203. A groundwater assessment, based on field investigations, was made as a part of the
Water Master Plan, published in 2014. According to the assessment only about 30% of the
aquifer is being stressed by over-pumping and the decline in the water table is decreasing with
time, indicating that groundwater mining has been decreasing. Consequently, the assessment
concluded that the groundwater resources the Peshawar basin are sufficient to supply water
to the Peshawar region for the next 20 years but localized water shortages may develop in
heavily pumped areas.
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204. The government has initiated long term, medium term and immediate programs for
sustaining ground and surface water. It is proposed that by 2025, the province will have
adequate water available, through proper conservation and development. More resources are
needed to ensure this will happen as, at the moment, these are merely targets to be achieved
through improved conservation and do not factor for growth in demand or repairs or
maintenance of existing schemes and networks

205. The quality of ground water in Peshawar Valley water is good for drinking purposes,
except in its center. The ground water in the central part between Risalpur (NW Nowshera),
Peshawar and Nisitta with electric conductivity (EC) Values >2000 S/cm contain great
amounts of sulphate, chloride and sodium, which makes the ground water unfit for drinking
purposes.

206. Groundwater for public water supply in is abstracted from deep tube wells with depths
of about 110 m (360 ft). Currently there are about 600 tube wells in the city service area; the
number is increasing as WSSP is developing new wells. According to the Master Plan, about
40% of the tube wells are older than 15 years and about 95% of their pumps are older than
seven years — meaning that both tube wells and pumps have reached about halfway of their
technical life time. A typical pump is illustrated in Figure 2. The distribution and condition of
WSSP’s at the beginning of 2017 tube well is presented in Box 2. The total rated capacity of
all tube wells is (37,400 m3/h) but the actual operating capacity is only about 28,000 m3h —
based on the average pumping hours of 10 h/d.

Table 18 Distribution and condition of WSSP’s tube wells

| Tube wells Functional Non-functional
A 92 92 0
B 251 251 0
C 189 189 0
D 55 53 2
Total 587 585 2

Figure 7 A Tube Well Pump in Peshawar
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Ensures the availability of web based information irrespective of ability to pay for such information (albeit smartphones may be a barrier to
entry for use of free Wi-Fi).

Expected Env., Social & Econ
Resilience Impact/Outcomes:

Overall, improvement of the urban environment in social and economic terms through increased utilization of facilities at increased hours
etc. Ensuring street safety and broader access to services and information ensures society moves towards being more meritocratic and
egalitarian. These values are essential to the support of youth in Peshawar’s ambitious future and factor heavily in its strategic development
imperatives.

Financing Plan and
Investment Summary:

$ 1.22 million representing 80% of total costs
Government of Khyber Pakhtunkhwa:  $0.31 million representing 20% of total costs
TOTAL $ 1.53 million

Asian Development Bank:

Cost Recovery Plan:

As detailed in Appendix 10 and Appendix 11

Governance, Implementation
and Management
Arrangements:

Via the office of the District Nazim and assisted through interventions and support by knowledgeable CSOs such as Peshawar 2.0. An
alternative to implementation or oversight by the PDA is necessary for implementation of this innovation.

Expected Benefit to Job
Creation and Economic
Development:

The benefits associated with: Better city planning and development; E-government services delivered to citizens, faster, and at a lower
operating expense; Local economic development resulting from the catalytic effects of smart city improvements; and Improved productivity
and services are well documented in other cases worldwide.

Benefit to Improving
Resilience:

Initiatives such as intelligent environmental information and traffic management; integrated multi-modal transport will all tie in with the ADB’s
forthcoming BRT scheme. It will thereby ensure lower consumption of fossil fuels, lower noise and air pollution, decreasing GHG emissions
and also lowering of ambient city temperatures. City-based vehicle use is expected to decrease as a result of efficiencies gained on the
BRT and the city will (eventually) revert to more pedestrian based, particularly in core urban neighborhoods. This will have a positive
impact on the urban form, in particular increasing densification of the urban core due to increased property values and the scarcity of land
surrounding the BRT route and ancillary facilities and spin-offs provided by these IUGP investments.

Benefit to Improving
Competitiveness:

Will enable government to get on with the job of managing and governing and allow enforcement resources to be better deployed. Systems
expected to be implemented under this package will enable Peshawar to be seen as an early adopter of free WiFi, training and motivating
poor and vulnerable communities and providing them agency, intelligent traffic management and street lighting systems. Other systems
will also ensure specific areas of the city are made safer, thereby encouraging residents to move freer during hours which were previously
regarded as anti-social. This enables the city to have a 24-hour economy.

Benefit to Improving
Inclusion:

Specifically targets the needs of women and typically excluded groups within the city by availing services to them on their doorsteps. Unifies
and creates a flatter city structure, enabling access to services for all, irrespective of incomes. Of course, this will vary greatly based on
the specifics of the implementation and on the design, but in general such smart city systems are non-discriminatory which is of benefit,
particularly in a highly stratified context such as Peshawar.

Other Features:

As detailed in Supplementary Appendix S4c
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