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EXECUTIVE SUMMARY

ES-1 INTRODUCTION

Rawalpindi Development Authority (RDA) is planning to implement the proposed project
comprising two components i.e. (i) 16-km-long expressway from Soan River near High Court
to Katarian Bridge and further connected to 10" Avenue to provide alternative traffic route
between the twin cities, Rawalpindi and Islamabad and (ii) construction of trunk sewer on
both sides of Nullah Lai along with Sewage Treatment Plant (STP). To address the
environmental and social impacts of the proposed project and to comply with the national
environmental guidelines and Punjab Environmental Protection Act (Amended), 2012, the
Environmental Impact Assessment (EIA) Report has been prepared, which will be further
updated on the basis of final design.

As per Pak-EPA (Review of IEE and EIA) Regulations, 2000, the proposed project falls
under Category ®6(Transportation) and Category @&6(Waste Disposal) of Schedule 11, which
requires an EIA study before the commencement of construction activities. According to the
Pak-EPA Regulations, 2000 a separate EIA, study is required for the both project
components i.e. Lai Expressway and Trunk Sewer and STP. However, at this stage a
combined EIA study is being conducted for both components, but at the time of Project
implementation a separate Environmental Impact Assessment (EIA) study would be carried
out for the proposed Lai Expressway and Trunk Sewer and STP

This EIA study covers the environmental impacts of the proposed Lai Expressway and Trunk
Sewer and STP comprising physical, ecological and socio-economic aspects. A minimum
strip of 70 to 80 m was delineated as Right of Way (ROW) in which direct impacts of the
proposed components are envisaged due to the implementation. However, for indirect
impact related to physical, ecological and social domains, a COIl of 25 m on each side of the
proposed Project Area was considered as project corridor or COl.

ES-2 PROJECT DESCRIPTION

The Lai Expressway will serve both the residents of Rawalpindi and Islamabad; however, the
main objective of this Expressway is to share the ever-increasing pressure and burden of
increasing traffic load of Rawalpindi city. It will be a signal free road with an average speed
of 50 kph. The proposed Project comprises development of access-controlled, four lane
(2x2) Expressway and channelization of Nullah Lai along with Trunk Sewer at its both banks
and STP. As mentioned earlier, the project comprises mainly two (02) components.

Component-I: The proposed Lai Expressway involves the construction of three (03)
interchanges including the first at start point on G.T Road, second at Ammar Chowk and
third at Katarian Bridge (IJP Road), eight (08) flyovers and two (02) underpasses on the
expressway. The Project would ease the traffic congestion on GT Road, Murree Road and
Airport Road.
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Component-Il: It includes the installation of Trunk Sewer and STP to develop a better
sewerage system along Nullah Lai to meet the present and future requirements of efficient
and effective service delivery. Trunk sewers will be laid along both banks of Nullah Lai to
cater the sewage flow from adjoining areas. Right bank of the Project Area will be served by

a RCC trunk sewer |line rangi mduitdf2smmx28@ikavingo 720
length of 10500m & 8200m respectively whereas left bank of the Project Area will also be
served by a RCC trunk sewer | ine ranging from 3

1.5m having length of 7700m & 11000m respectively. Furthermore, a RRC Conduit of 3.0m x
3.0m is proposed to be constructed from Soan Adda to STP, which will cater the flow from
preceding conduits along both sides of Nullah Lai.

Land required for the construction of Lai Expressway including interchanges is about 1,711
kanals whereas 675 acres of land has been acquired by the RDA for the construction of
STP. The estimated total cost of the proposed Project is Rs. 85 Billion while the cost of the
construction works is Rs. 62.5 Billion.

ES-3 PROJECT ALTERNATIVES

Project alternatives for each project component were considered which are summarized
below:

l. LAI EXPRESSWAY (COMPONENT-I)
I. No Project Option

No project option means no project will be implemented to resolve the issues arising due to
increase in growth of traffic in Rawalpindi and Islamabad Cities which has put tremendous
pressure on infrastructure of the city, particularly the road network. Statistics mentioned in
the report shows that the traffic volumes on roads and intersections have reached saturation
point mainly due to rapidly growing population of the cities which emphasis for the
development of proposed Lai Expressway Project.

Il. Expressway Route Alignment
Two (02) route options considered for the construction of Lai Expressway are as follows:

T Option-A: Construction of Lai Expressway from Soan River near High Court to
Katarian Bridge and further connected to 9" Avenue (approx. 19 km); and

T Option-B: Construction of Lai Expressway from Soan River near High Court to
Katarian Bridge and further connected to 10" Avenue (approx. 16 km).
A team of experts comprising an Environmental Scientist, Ecologist and Sociologist
visited the above-mentioned routes by making physical, ecological and social
observations at the site. Option-B was considered an environmental friendly option
after comparing its impacts with the Option-A.
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. TRUNK SEWER AND STP (COMPONENT-II)

i. No Project Option

No project option means no project will be implemented to resolve the issues arising due to
the absence of adequate sewerage system in the study area to meet the present needs of
overflowing sewers that ultimately discharge into the Lai Nullah, the main drain passing
through the city due to the lack of a proper sewerage network that has worsened conditions,
especially for poor people living in low-lying areas. Therefore; this option is not feasible in
terms of environmental and social economic aspects.

ii. Sewer Route Alignment

Trunk sewers will be laid along both banks of Nullah Lai to cater the sewage flow from
adjoining areas starting from Katarian Bridge to Soan River near High Court. These trunk
sewers will be further connected with STP through outfall conduit. Two (02) alternate options
considered for outfall conduit are provided below:

1 Option-A: Conduit will be constructed along the Adiala Road up to STP (approx. 14
km).

9 Option-B: Conduit will be constructed along the Soan River up to STP (approx. 18
km).

Environmental and Social Team also visited the above-mentioned routes by making
physical, ecological and social observations at the site. Option-B was considered an
environmental friendly option after comparing its impacts with the Option-A.

iii. Technological Alternatives

Different treatment technologies are studied for the treatment of wastewater and these
technologies range from relatively simple low-cost options like Waste Stabilization Ponds
(WSP) to highly mechanized and costly systems, for instance the Activated Sludge Process
(ASP). The choice between the various options depends upon the following factors: (i) the
effluent standards to be achieved; (ii) the capital and maintenance cost of each option and
(iii) institutional capacity available to run an option. Various technological alternatives are
also considerd for STP includes i) Waste stabilization Pond System; ii) Activated Sludge
Process; iii) Aerated Lagoons; iv) Tricking Filter Process; and v) Oxidation Ditch. Activated
Sludge Process is being used for the treatment of wastewater in STP.

ES-4 DESCRIPTION OF THE ENVIRONMENT
Baseline conditions of the project environment are listed below:
l. PHYSICAL ENVIRONMENT

The metropolitan area of Islamabad-Ra wal pi ndi |l ies between |l ongitu
and latitude 33A30Nj and 33A50Nj] N in the | sl amab:
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general height varies from 457 to 1,604 m above the mean sea level (msl). The terrain in the
metropolitan area of Islamabad-Rawalpindi consists of plains and mountains whose total
relief exceeds 1,175 m. The soil in the study area varies from sandy loam to sandy clay
loam, silty and loamy. The Project Area falls in Seismic Zone 2B of Pakistan (low to
moderate damage), and Peak Ground Acceleration (PGA) from 0.16 to 0.24g. The
geological structure and stratigraphy of the Islamabad-Rawalpindi area is very complex due
to the convergence of the Pakistan-India and Eurasian Tectonic Plates. The sedimentary
rocks exposed in the twin cities date from the Middle Jurassic to the Quaternary. Three
structural zones can be pointed out in the study area namely 1) Mountainous Margalla Hills
in the north; 2) South of the Margalla Hills; and 3) Southernmost area.

The Project Area has moderate to extreme climate conditions, with hot summers and cold
winters. The summer starts from April and lasts till September, with mean minimum and
maximum temperature ranges from 28°C to 42°C. The winter season lasts from November to
March, with mean minimum and mean maximum temperature ranges from 3°C to 18 °C.?
The Project Area receives rains in all the seasons but monsoon rain is pronounced and
constitutes a definite rainy season between the month of July and September. The average
rainfall is about 1,172 mm per year.

The land use of the study area is mainly residential and commercial covered by educational
institutions, health facilities, religious sites (mosques, graveyards and shrines), recreational
amenities, surface water bodies, tubewells, wells, and road side green belt. The municipal
water supply is the main source of water supply in the study area. Depth of groundwater
table ranges from 15 to 20 meters. The different surface water resources present in and
around the Islamabad and Rawalpindi jurisdictions are Soan River; Kurang River; Rawal
Lake or Rawal Dam; Simly Dam; Khanpur Dam; and Nullah Lai?.

Il. ECOLOGICAL ENVIRONMENT

The climate of twin cities has a typical version of humid subtropical climate, with five
seasons. Islamabad is known as a relatively clean, calm and green city by Pakistan
standards. Floristic composition of the forests in Islamabad consists of low branching small
evergreen trees with varying densities. Some of these tree species are thorny. Dominant
tree species include Phulai (Acacia modesta), Wild olive (Olea ferruginea), Hopbush
(Dodonaea viscosa), Black berries (Monotheca buxifolia), Reptonia buxifolia, Beri (Zizyphus
mauritiana), Royle's Spike Thorn (Gymnosporia royleana), Baikarh (Adhatoda vasica),
Zebrawood (Pistacia integerrima), Tecoma undulate, and Capparis decidua on drier slopes.
The present condition shows that a large amount of paper mulberry (Broussonetia
papyrifera) is present along expressway component while Phulahi (Acacia modesta), sufaida
(Eucalptus camaldulensis), Dharek (Melia azedarach), Shisham (Dalbergia sissoo) and
mulberry (Morus alba) were also present there. Moreover, it was observed that a huge
number of tree species falling in all the project alignment except Outfall Conduit Option-A
which passes through structures and populated areas. All these vegetation is in good

IMeteorological Data for Islamabad (1981-2010)
2Nestle Water Factory Islamabad Study (2016), Constructive Critical Review of Hydrogeological Reports.
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condition supporting the compactness of soil along the nullah Lai. Most of the vegetation will
be disturbed during the construction activities of the project.

Fauna of the tract consists of mammals, reptiles, amphibians and birds. In the Project Area,
the most common cause of population decline of mammals and amphibians is habitat
destruction due to rapid growth of urbanization. It means that due to urbanization, suitable
habitat has been lost due to which the current situation of homeland amphibians has been
declined. Moreover, Islamabad and other Regions of Pakistan support a good variety of
reptiles so far. Avifauna of the Project Area consists of different partridges, seasonal ducks
and migratory Quail. Grey partridges are common and Duck are found along the rivers and
marshes. Grey Geese (Anser anser) are found in the Soan Valley. In addition to these birds
Red-vented Bulbul (Pycnontus cafer), Asian Koel (Eudynamys scolopacea), Rose ringed
parakeet (Psittacula krameri) and Rock Dove (Columba livia) are also part of the Project
Area.

M. SOCIOECONOMIC ENVIRONMENT

A sample of 60 respondents was taken on the basis of random sampling technique, which
included shop keepers, pedestrians, drivers, hospital management, students, etc. The
purpose of this survey was to get response about the perceived impacts and preferences
towards the project implementation. Socioeconomic survey was conducted in the
surrounding areas of nullah Lai namely Doughal, Dokh Dalaal, Ghorakhpuar, Jabbar, Dokh
Charag Din, Gulshan Colony, New Pagwari, Kachai Abaddi and Soan Adda etc. Total 60
respondents were contacted, comprising of 100% males. Mostly respondents were mature
enough to give their opinion about the construction of Lai Expressway and foresee its
impacts. Significant number of the respondents i.e. 97% were reported their religion Islam
and 3% were Christian. 67% respondents favored the construction of this project keeping in
view its importance. Educational and health facility was the most desired need.

ES-5 STAKEHOLDER CONSULTATIONS

The consultation process was carried out in accordance with the requirements of Pakistan
Environmental Assessment Procedures. The objectives of this process were to share
information with stakeholders and understand their concerns. Focused group discussion,
scoping sessions, formal group meetings and informal group meetings were held with
residents, passengers, business/ shop owners, pedestrians and vendors. Departmental
consultations were conducted with Environmental Protection Department (EPD) Rawalpindi,
Pak-EPA, RDA, Fisheries Department, Forest Department, Social Welfare Department,
Capital Development Authority (CDA), Wildlife Department and Parks and Horticulture
Authority (PHA), Rawalpindi.

The most commonly raised concerns during the meetings regarding the proposed project
were; air pollution and dust, noise and traffic problem, problems in travelling, chances of
accidents during construction period, demolition of residential and commercial structures of
encroachers and squatters, payment to project affectees, prioritization of local labour for
construction works, etc.
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ES-6 POTENTIAL ENVIRONMENTAL IMPACTS AND MITIGATIONS

In broader spectrum, the project activities could be categorized in the three phases: 1)
Planning & Design Phase; 2) Implementation & Construction Phase; and 3) Operations &
Maintenance Phase for both project components. Phase-wise summary of adverse potential
impacts due to proposed Project is given below:

l. DESIGN & PLANNING PHASE

i.  Permanent Land Acquisition: The proposed Project will involve about 1,711 kanals
of land for the construction of Lai Expressway whereas about 675 acres of land has
already been acquired by RDA for the construction of STP.

Mitigations: The Land Acquisition Act (LAA), 1894 is the core legislation for the
acquisition of private land for development Project. Therefore, land should be
acquired in the light of LAA, 1894.

ii. Socio-economic Environment: During the planning and design phase of the
Project, it is anticipated that there will not be any potentially significant adverse
impact on the socio-economic environment.

Mitigations: No mitigation measures are required except good engineering practices
to avoid and reduce these low adverse impacts.

Il. CONSTRUCTION PHASE

i.  Waste Generation at Construction Site: The construction waste will include
wastewater, oil spillage from machinery and solid waste (damaged or spoiled
materials, temporary and expendable construction materials etc.). The handling and
storage of oil and other hazardous waste will be a source of environmental pollution
during the excavation and foundation activities.

Mitigation: Waste Management Plan will be developed to implement an efficient and
responsive waste management system during construction phase.

il. Impact on Water Resources: Surface water resources e.g. Nullah Lai, Soan River,
etc. may get contaminated by the fuel and chemical spills, or by solid waste and
effluents generated by the kitchens and toilets at the construction camp sites.
Moreover, runoff from the chemical storage areas may also contaminate the surface
water bodies.

Mitigation: As a mandatory step, all the effluents should be disposed as per the
requirements of NEQS and PEQS. Moreover, to reduce the risk of surface and
groundwater contamination, good management practices will be adopted to ensure
that fuels, chemicals, raw sewage and wastewater effluent are disposed of in a
controlled manner.
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iii.  Ambient Air Quality & Noise: Airborne dust from access road construction and use,
wind erosion of material stockpiles, emissions from vehicles and construction
equipment have potential of adverse impact on sensitive receptors in the Project
Area. Noise generated by the construction machinery during the construction stage
is likely to affect the COI particularly the sensitive receptors like nearby schools,
houses, etc.

Mitigations: All the air quality management steps will be ensured during the
construction phase such as use of fabric filters or wet scrubbers at batching plants,
proper tuning of vehicles, regular sprinkling of water on dusty tracks, compliance of
NEQS & PEQS at site. Noise generating activities are allowed from 9 am to 5 pm
during day time to avoid disturbance to humans as well as fauna.

iv. Traffic Issues: The proposed construction activities and movement of heavy project
vehicles for construction material supply may arise traffic problems for the
commuters and transporters travelling to the proposed areas. The problems will
include traffic jams and inconvenience to the public passing through the Project Area.
The movement of vehicles along the haulage routes will cause soil erosion, debris
flow, dust emissions etc.

Mitigations: A site-specific Traffic Management Plan will be implemented to avoid
traffic accidents, jams/public inconvenience.

v. Occupational Health and Safety: Occurrence of accidents / incidents during the
construction stage is a common phenomenon and workers as well as locals will be
more prone to serious accidents.

Mitigations: Safety precautions for the construction workers, Training of workers in
construction safety procedures and use of Personnel Protective Equipment (PPE) will
mitigate this impact.

vi. Community Health and Safety: The construction activities and vehicular movement
at construction sites may result in roadside accidents deteriorate quality of
groundwater and surface water resources, dust emission, noise and vibrational
issues and spread of different transmittable diseases due to outside labour.

Mitigations: Proper control on construction activities, restrict entry of labors with
different transmittable diseases, control on dust emission, noise and vibration
pollution and create awareness about road safety will be ensured.

vii. Impact in Flora: About 687 mature, sub-mature, pole crop and saplings of different
tree/plants species will be disturbed during the construction phase of the project in
different components of the project. Approximately 309 trees/plants will be affected
due to construction of STP and 378 trees/plants due to expressway road
construction. However, no significant trees/plants were found at Option-A of Outfall
Conduit of the Project Area and immediate sites.
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viii.

Mitigations: Mitigation measures are provided as a part of EMP.

Impact on Fauna: Some animals patrticularly reptiles may get killed during the
earthworks operations. Moreover, the movements of the mammals and reptiles will
be restricted during the construction phase.

Mitigation: No hunti ng, toxic release to wat
staff would be trained and watched.

Social Issues: Proposed Lai Nullah Expressway route and its interchanges may
disturb some adjacent Graveyards of Rawalpindi which increases the social
sensitivity of the Project Area.

Mitigations: Graveyards and other sensitive receptors should be avoided during
construction phase to avoid social disturbance in the Project Area.

Relocation of Private/Public Infrastructure: Due to the proposed project in
construction phase, private infrastructure, public utilities affected may create
disruption of public services and economics. About 540 number of different structures
including, residential, commercial, mosques, etc. need to be demolished
(fully/partially) for the construction of proposed Lai Nullah Expressway resulting huge
socioeconomic disturbance in the Project Area.

Mitigation Measures: Incorporate technical design features to minimize effects on
private infrastructure and all public utilities likely to be affected by the proposed
Project. Contractor should obtain NOCs from concerned Departments well ahead of
the commencement of construction.

OPERATION & MAINTENANCE PHASE

Ambient Air Quality: Air quality will improve in the short term due to improved road
condition and reduced travel time thereby causing less fuel consumption. However,
operation of sewerage scheme and STP will result in generation of gases including
H,S and CHs (due to anaerobic conditions).

Mitigations: Mitigation measures are provided as part of EMP of this report.

Noise: Noise will be generated due to movement of traffic and use of pressure horns
which may cause psychological and physiological impacts on the surrounding
population. Due to the operation of proposed STP, noise and vibration may produce
from the running of pumping machinery and standby generators which will be a
constant source of nuisance to the local population.

Mitigations: Concrete or wood acoustic insulation barrier will act as noise barriers,
tree plantation (proposed along both sides of the Expressway) will also help to curtail
noise, the pressure horns will be banned on the Expressway, Enforcement and
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penalties against traffic rules violators, etc. Regular maintenance of vibrating parts of
STP through a well-coordinated operation and maintenance procedure which
consists of checking periodically all parts of the pumping machinery, its oiling to
remove friction, replacement in case of malfunctioning and periodic noting of noise
levels, etc.

iii.  Traffic Safety: Enhanced vehicular movement and speed in the long run may result
in road safety issues like traffic accidents. The high-speed vehicles may result in road
safety issues like traffic accidents.

Mitigations: Mitigation measure will include strict enforcement of speed limits,
installation of speed guns and channelization of traffic with respect to categories
(heavy vehicle traffic and light vehicle traffic) and enforcement of penalties for the
violators.

iv. Odor: The operation of STP might results in generation of odor which causes
nuisance to the residential community in the surroundings of the STP and the people
passing by this area for schools, mosque and shops.

Mitigations: Mitigation measures are provided as part of EMP of this report.

v. Solid Waste: Domestic and hazardous wastes would be generated during cleaning
and maintenance facilities of Trunk Sewer and during operation of STP. Hazardous
waste will be present in the form of sludge.

Mitigations: The sludge removed from the sewers should not be left openly on the
roads. It may be recycled as fertilizer, Regular inspection and maintenance should be
schedule and implemented to ensure removal of solid waste and sludge when
accumulated, etc. Further mitigation measures are provided in EMP of this report.

vi. Health and Safety of Workers: The operation of the proposed trunk sewer and STP
may cause some negative impacts on health and safety of workmen. The sewer
cleaning staff may be exposed to waterborne communicable diseases if
precautionary measures are not adopted.

Mitigations: All operation and maintenance staff will be trained in hygienic
procedures designed to avoid infection from wastewater, and health and safety
procedures against any exposure to hazardous gases, gas detector will be used to
indicate the presence of any hazardous gas before the entry of workers into the
sewer for cleaning purposes, etc.

ES-7 ENVIRONMENTAL MANAGEMENT PLAN

Relevant components of Environmental Management Plan (EMP) which have been
discussed in the report are institutional requirements, training and capacity building,
mitigation and monitoring program, EMP cost. Annual estimated cost for EMP is about 53.36
million whereas compensation and resettlement cost is not included in this cost.
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ES-8 CONCLUSION

The report provides conclusions based on the impacts assessed and the mitigation
measures suggested. The implementation of the proposed project will have many positive
impacts for the twin cities. Apart from the positive impacts of the project, the proposed
Project will also have potential adverse environmental and social impacts during the
construction and operational phases. Most of these adverse impacts during construction are
of a temporary nature. These potential impacts can be avoided or mitigated by adopting
suitable mitigation or remedial measures as mentioned in this report.

In order to minimize, avoid or reduce the potential adverse impact appropriate mitigation and
remedial measures have been suggested against each identified impact. Efforts are made to
propose economical and sustainable mitigation and remedial measures which can be easily
implemented. An EMP has also been developed to provide proper framework for the
implementation of the suggested mitigation measures. This includes the identification of the
major stakeholders, roles and responsibilities along with the resource requirements.

As a conclusion of the study, the proposed Project has potential adverse environmental
impacts therefore, an EIA Study of each component needs to be conducted during detailed
design phase of the Project. Furthermore, a comprehensive Land Acquisition and
Resettlement Plan (LARP) Study also needs to be conducted especially for Component-|
(Lai Expressway) of the proposed Project.
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1 INTRODUCTION

1.1 PREAMBLE

Rawalpindi Development Authority (RDA) is planning to implement the proposed project
comprising two components i.e. (i) 16-km-long expressway from Katarian Bridge to Soan
River near High Court and further connected to 10" Avenue to provide alternative traffic
route between the twin cities, Rawalpindi and Islamabad and (ii) construction of trunk sewer
on both sides of Nullah Lai along with Sewage Treatment Plant (STP). To address the
environmental and social impacts of the proposed project and to comply with the national
environmental guidelines and Punjab Environmental Protection Act (Amended), 2012, the
present Environmental Impact Assessment (EIA) Report has been prepared, which will be
further updated on the basis of final design.

1.2 PROJECT BACKGROUND
1.2.1 Component-l: Construction of Lai Expressway

Rawalpindi commonly known as Pindi is a city in the Punjab province of Pakistan.
Rawalpindi is adjacent to Pakistan's capital of Islamabad, and the two are jointly known as
the "twin cities" on account of strong social and economic links between the cities.
Rawalpindi is the third-largest city in Pakistan with a population of 3.2 million, while the
larger Islamabad Rawalpindi metropolitan area is the country's third-largest metropolitan
area.

Growth in twin cities has put tremendous pressure on infrastructure of the cities, particularly
road network. The traffic volume on the roads, streets and intersections have reached
saturation point mainly on Murree Road, which is the main artery linking Rawalpindi to
Islamabad due to rapidly growing population of the cities. The high population has resulted in
a tremendous traffic load especially on commercial, educational and government sector
activities in the cities and as result long traffic queues and traffic jams are common sight on
the roads.

In order to address the above issues in twin cities, RDA has proposed to establish a signal
free expressway from Soan River to Katarian supported by interchanges, flyovers and
fences on either bank of Lai Nullah to provide an alternative route to the residents of
Islamabad and Rawalpindi for the mobilization purposes.

1.2.2 Component-Il: Construction of Trunk Sewer and Sewage Treatment Plan (STP)
Rawalpindi is a functional hub and third largest city in Pakistan. Because of urbanization, the

migrant population has swelled manifold over last decades. Due to influx of migrants, the
existing sewerage system has become depleted which is unable to meet present needs.
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The existing sewerage system only covers about 30% of the city area that includes Satellite
Town and Khayabn-e-Sir Syed with no sewage treatment facilities 2. In the remaining 70% of
the city, raw sewage is discharged to street-side drains which ultimately discharge into the
Lai Nullah, the main drain passing through the city. Lack of a proper sewerage network,
sewage disposal, and treatment has worsened conditions, especially for poor people living in
low-lying areas. Heavy rains also cause extensive local flooding and storm water mixes with
raw sewage, spreading contamination throughout the neighborhood while low-lying areas
remain flooded for a long time. Most of the existing drains in the city have been encroached
upon, which has further deteriorated the situation. The storm water channels carrying the
untreated sewage of Islamabad and Rawalpindi are virtually sludge carriers that ultimately
discharge into nearby Soan River, affecting aquatic life and agriculture. All these factors
have seriously affected (i) drinking water quality; (ii) open water storage reservoirs are being
contaminated with the discharge of uncontrolled and untreated sewage; (iii) defective, old,
leaking water pipelines that run alongside the sewerage system receive sewage at leaking
points; (iv) groundwater sources become contaminated by percolation of sewage because of
the inadequate sewerage system; and (v) discharge of untreated sewage from Islamabad in
Lai Nullah has contaminated all the tube wells located along this drain. In addition to that,
there are 12 more nullahs which are disposed of into Nullah Lai.

Nullah Lai

Nullah Lai is rain water fed natural stream flowing through the city of Rawalpindi. The Nullah
Lai basin is located in the northern part of Rawalpindi, with a catchment area of 239.8 kmz. It
has a length of about 30 km, stretching from the upper reaches which comprise the Federal
Capital City Islamabad, at its north-western edge, to the lower reaches which hold the
Rawalpindi District, Punjab Province, in its south-eastern edge®. The Nullah Lai has six
major tributaries, three originating in the foothills of Islamabad in the higher plain area; it then
flows down through the lower lying city of Rawalpindi, where another three tributaries join the
Nullah. The current land use in the Nullah Lai basin is 38.6 % of residential and 14.2 % of
agricultural areas, 14.8 % of forest and the rest are grass and bare land surfaces.

In the light of above mentioned scenario, RDA has proposed to construct a trunk sewer on
both sides of Nullah Lai for sewage collection and its disposal, and STP along with Lai
Expressway to meet the present and future requirements of efficient and effective service
delivery of sewerage and effluent disposal.

1.3 THE PROPONENT AND TA CONSULTANT

The Proponent and Executing Agency of the proposed project is Rawalpindi Development
Authority (RDA) whereas National Engineering Services Pakistan (Pvt.) Limited (NESPAK) is
a TA Consultant for the proposed Project. The contact details of Proponent and TA
Consultant are given as under:

3 ADB, 2005. Technical Assistance to the Islamic Republic of Pakistan for Rawalpindi Environmental
Improvement Project. Manila
4 Lai Nullah Basin Flood Problem Islamabad i Rawalpindi Cities, Ahmed Kamal (2013)
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a) Proponentdés Contact Address
Rawalpindi Development Authority (RDA)
Head Quarter RDA, Liaquat Bagh Murree Road,
Rawalpindi-Pakistan
Telephone No.: + 92-051-5555490-2

b) TAConsultantés Contact Address
National Engineering Services Pakistan Private Limited (NESPAK)
Geotechnical and Geoenvironmental Engineering Division (GT&GE),
NESPAK House 1-C, Block i N, Model Town Extension, Lahore
Tel: +92-42-99090000

1.4 NATURE, SIZE AND LOC ATION OF THE PROJECT AREA
1.4.1 Nature

As mentioned earlier, the proposed project involves establishment of two components i.e. (i)
construction of Lai Expressway along both banks of the Nullah Lai (linear work); and (ii)
construction of trunk sewer on both sides of Nullah Lai and STP (linear and non-linear work)
to combat issues of traffic in Rawalpindi and Islamabad cities, and sewerage disposal
problems in Rawalpindi city.

1.4.2 Size and Location of the Project Area
Component-I: Construction of Lai Expressway

The proposed project component mainly lies within Rawalpindi. The proposed alignment for
Lai Expressway is of approximately 16 km length. It starts from National Highway (N-5) near
Sawan Lorry Adda, traverses along the Nullah with its end point on 10" Avenue near
Katarian. The alignment crosses various existing roads/bridges including Bridge connecting
Ayub Park road with Scheme-Ill, Bridge at Ammar Chowk, Bridge connecting Rashid Minhas
Road with Dohk Chiragh Din, Railway Line (Rawalpindi i Lahore Main Line), Bridge on
Murree Road, Bridge connecting Gawal Mandi with Gordon College Road, Bridge
connecting Fawara Chowk with Railway Station, Bridge connecting Fawara Chowk with
Ratta Amral & Railway Colony, Bridge connecting Westridge and Dhok Ratta with Hamilton
Road, Bridge connecting Chungi # 4 with Pir Wadhai Road, Bridge connecting Chungi # 4
with Syed Khayaban-e-Sir Syed road, Bridge connecting Mohallah Raja sultan with
Khayaban-e-Sir Syed Road and Bridge on 1.J.P Road. The location map of the proposed
route alignment is shown in Figure 1.1.

Component-Il: Construction of Trunk Sewer and STP

The proposed project component lies within Rawalpindi city. The trunk sewer will be laid on
both banks of the Nullah Lai to carry storm water and wastewater disposed of directly and
indirectly from the residential areas, industries and drains into the Nullah Lai without any
treatment. The approximate length of trunk sewer is 16 km with carrying capacity of about
250 cusecs. The right side of the Project Area will be served by a RCC trunk sewer line
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ranging from 4206 to 720 di afloveftomnew&atadianwiohalla c at er s
Raja Sultan, Mehmood Abad, Gulshan Abad, Millat Colony, Naya Mohalla, Moti Mahal, Soan

Adda, Agha Sahi, Satellite Town and other small towns located nearby, and left side of the

area will also be served by a RCC trunksewer! i ne wi th diameter ranging
will caters the sewage flow from Khayaban-e-Sir Syed, Western Side of Niki Lai,

Cantonment Area, Soan Adda and other small towns located nearby this reach.

The STP will be constructed over an area of 675 acres near Jabbar village on Adiala-Rawat
Link Road on the left bank of Soan River. The trunk sewer will be connected to the STP
through an RCC Conduit of 3.0 m x 3.0 m which will cater the flow from preceding conduits
along both sides of Nullah Lai.

The location map of the proposed trunk sewer and STP is shown in Figure 1.2.

Title of Document Document No. Page No.
Preliminary Environmental Assessment 4122-01 1-4



315000
(1

?)

Dhokeau ;
&

Legend

@ Locality

e |_ai Ex pressway Shoulder
Lai Nullah

National Highway

= Main Roads
1

- Railvay Line

315'll 00 320000 325000

Figure 1.1: Location Map of the Lai Expressway (Component-I)
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1.5 SCOPE OF EIA STUDY
The scope of the EIA Study is as follows:

Review of all relevant existing data, studies, reports and drawings;

Review of all applicable national and local guidelines, laws, and policies;

Collection of baseline data related to physical, ecological, social, and cultural
environmental aspects;

Analysis of alternatives;

Public consultation with stakeholders;

Identification, evaluation and categorization of the potential significant bio-physical
and socio-economic impacts on the local environment during the construction and
operational stages of the proposed project;

1 Recommend appropriate mitigation measures for the identified adverse impacts and
monitoring plans to address them;

Preparation of an Environmental Management Plan (EMP); and

To provide recommendations to the decision makers regarding further actions.

= =4 =4 = =4 =4

=a =

1.6 PURPOSE OF THE REPORT

The purpose of this EIA Report is to assess whether or not significant adverse environmental
and social impacts are anticipated and to suggest mitigation and remedial measures to make
the proposed Project environmental friendly and sustainable during the construction and
operational stages of the Project. In order to implement the proposed mitigation measures,
an EMP with cost estimates has been developed. EMP also provides the environmental
management capability.

1.7 EXTENT OF THE EIA STUDY

As per Pak-EPA (Review of IEE and EIA) Regulations, 2000, the proposed project falls
under Category fDo (Transportation) and Category 50 (Waste Disposal) of Schedule II,
which requires an EIA study before the commencement of construction activities.

According to the Pak-EPA Regulations, 2000 a separate EIA, study is required for the both
project components i.e. Lai Expressway and Trunk Sewer and STP. However, at this stage a
combined EIA Study is being conducted for both components, but at the time of Project
implementation a separate Environmental Impact Assessment (EIA) Study would be carried
out for the proposed Lai Expressway and Trunk Sewer and STP.

This EIA study covers the environmental impacts of the proposed Lai Expressway and Trunk
Sewer and STP comprising physical, ecological and socio-economic aspects. A minimum
strip of 70 to 80 m was delineated as Right of Way (ROW) in which direct impacts of the
proposed components are envisaged due to the implementation. However, for indirect
impact related to physical, ecological and social domains, a COI of 25 m on each side of the
proposed Project Area was considered as project corridor or COI.
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1.8 STUDY APPROACH AND METHODOLOGY
1.8.1 Study Approach

The present study has been conducted in accordance with Pakistan Environmental
Assessment Guideline, Punjab Environment Protection Act (PEPA), 2012 and Pakistan
Environmental Protection Agency (Review of IEE and EIA) Regulations, 2000. The main
purpose oft hi s approach was to obtain a fair i
proposed project and its environmental and social impacts. The discussions were also held
with stakeholders including government officials, community representatives, women and a
wide range of inhabitants and affectees of the Project Area.

1.8.2 Methodology

The following methodology was adopted for carrying out the EIA study of the proposed
Project:

i) Orientation

Meetings and discussions were held among the members of the EIA Consulting Team. This
activity was aimed at achieving a common ground of understanding of various issues of the
proposed study.

ii) Planning for Data Collection

Subsequent to the concept clarification and understanding obtained in the preceding step, a
detailed data acquisition plan was developed for the internal use of the EIA Consulting
Team. The plan included; identification of specific data requirements and their sources;
determination of time schedules and responsibilities for their collection; and indication of the
logistics and other supporting needs for the execution of the data acquisition plan.

iii) Data Collection

In this step, primary and secondary data was collected through field observations, concerned
departments, and published materials to establish baseline profile for physical, biological and
socio-economic conditions. These activities are as under:

I Site Reconnaissance;

9 Literature Review;

9 Desk Study;

1 Public Consultations; and

i Field Observations and Studies.
iv) Review of Environmental Laws and Institutional Requirements

All applicable national and international laws, legislations, guidelines and treaties were
reviewed relevant to the proposed project components.
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v) Delineation of Corridor of Impact (COI)

COl/Study Area include the actual ROW as well as the area in the surroundings in which
positive and adverse impacts may be foreseen due to the implementation of the proposed
Project. The COI for the proposed project was taken as 25 m on both sides of the study area
to anticipate adverse impacts. Index maps regarding COI/Study Area of both components
are shown as Figures 1.3, 1.4 & 1.5 whereas their detailed maps are provided as Annex-l &
Il.
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vi) Survey of COI

A team of Environmental Scientist, Ecologist and Sociologist carried out the environmental
and social survey of the COI to familiarize themselves with the local conditions and the
environmental settings. During the survey, the information regarding the topography, sails,
rock, surface water, groundwater, flora and fauna, wetlands, forested areas, social settings
and villages/towns along the COI was observed.

vii) Analysis of Alternatives

The analysis of different alternatives was carried out during the selection of the most feasible
route for Lai Expressway, and Trunk Sewer and STP to select the most viable route keeping
in view the environmental, economic and social constraints.

An analysis was carried out in consideration of technical and environmental aspects. The
following alternatives were considered for the Project:

1 No Project Option (NPO);
1 Route Alignment Alternatives; and
9 Design and Technology Alternatives.

viii) Environmental Baseline Survey of the Project

Detailed environmental and social survey was carried out within the COI. Prior to the start of
field activities, comprehensive checklists, proformas and maps were developed covering the
following main parameters:

Physical Environment

Information was gathered on the existing physical environment, particularly as related to
geology, topography, sail, hydrology and drainage, water quality, air quality and noise of the

Project Area.

Geology, Topography, Soils

A review of relevant literature on the geology, topography and soil in the Project Area was
conducted.

Hydrology and Drainage

A literature review was conducted to identify the components of the hydrological cycle that
are likely to impact on the project and the possible impacts that the project could have on the
hydrologic cycle. Field assessments were conducted that include determination and
verification of all the existing inflows into the drains, assessment of drainage issues,
interviews with local community members, and round-table discussions with stakeholders.
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Air Quality

Ambient air quality measurements are essential to provide a description of the existing
conditions, to provide a baseline against which changes can be measured and to assist in
the determination of potential impacts of the proposed construction on air quality conditions.
Ambient air quality was continuously monitored for Carbon Monoxide (CO), Sulphur Dioxide
(SO2), Nitrogen Oxides (NO,) and Particulate Matter (PMio), for 24 hours by a certified
laboratory at different locations of the Project Areas.

Noise

Noise level readings were monitored for 24 hours continuously on hourly basis at different
locations of the Project Areas by a certified laboratory.

Water Quality

The objective of the water quality sampling is to determine water quality situation before
construction. It has been observed that the surface water and groundwater are the most
important environmental variables to be affected in this project. The extent of surface water
and groundwater contamination in the Project Area was assessed based on the test results
of chemical and microbiological parameters for surface and groundwater.

Biological Environment

The status of the flora and fauna of the study area; determined by an ecological survey,
review of literature relevant to the study area, and an assessment of terrestrial environment.

Flora

The vegetative communities in the Project Area identified and classified into community
types. ldentification carried out of dominant tree species, assessment of stage of growth
(mature or sapling) and assessment of canopy cover.

Fauna

Information on fauna gathered from existing literature on reported species as well as
observations in the field.

Socio-Cultural Environment

The consultants utilized a combination of desk study, field investigations, census data,
structured interviews, maps, and reports to generate the data required for description of the
existing social environment and assessment of the potential impact of the construction of the

proposed project. Data was gathered on the following aspects of the social environment:

9 Land use and Municipal Status;
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Traffic, Transportation and Access Roads;
Demographics;

Livelihoods;

Poverty;

Education;

Health;

Social Setup;

Community Facilities;

Solid Waste Management;

Proposed Developments;
Recreational Activities; and
Archaeological and Cultural Heritage.

E R W I e .

iX) Stakeholder Consultations

The Consultant identified Project stakeholders and held meetings with them during the
surveys to receive feedback on the expected environmental issues related to the Project
impacts and suggested mitigation measures. Meetings were carried out with the Project
affectees, relevant departments including Wildlife, Fisheries, Forest, Environment
Department, etc. to discuss the issues/constraints and get their views and feedback to
mitigate the potential environmental impacts associated with the implementation and
operation of the Project.

X) Impact Assessment and Mitigation Measures

A logical and systematic approach was adopted for impact identification and assessment.
The process began during the screening and continued through scoping which identified the
key issues and classified them into different categories. The tools, which were used for
impact assessment, are:

9 Checklists;
I Matrices; and
1 Overlays.

Identification of potential environmental and social impacts in terms of their nature,
magnitude, extent, location, timing and duration were carried out. The impacts were

correlated to the Project location, design stage, construction stage and operation stage.

Based on the impacts prediction methods and as a result of public/stakeholder consultations,

the Consultants screened the adverse environmental impacts for inclusion in the mitigation

measures and EMP. The same process was followed for the identification of social impacts.

Publ i c consultations (which provided feedback
viewpoint) were used to screen out the insignificant impacts. Matrices and overlays were

used for the evaluation of temporal and spatial impacts respectively.

The Consultants proposed practicable, economically feasible and socially acceptable
mitigation measures for the significant adverse environmental and social impacts. These
measures were based on exploring the ways to achieve the Project objectives causing least
disturbance to the existing environment.
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xi) Environmental Management Plan

An Environmental Management Plan (EMP) has been prepared to ensure the adequacy and
effectiveness of the proposed protocol by clearly identifying the roles and responsibilities of
the agencies responsible for implementation, monitoring and auditing of EMP activities,
existing and suggested framework, necessary approvals, training needs and the required
further studies. EMP also include organizational setup, a monitoring mechanism, monitoring
plan, environmental and social parameters to be monitored with their frequency. Similarly,
costs for environmental monitoring and social component/social mitigation measures were
also included as part of the EMP. Environmental monitoring, evaluation, auditing and
reporting mechanism were also proposed in the EMP.

xii) Conclusions and Recommendations

Based on the baseline conditions, identified impacts and suggested mitigation measures and
proposed environmental cost, conclusions are made. Based on the conclusions,
recommendations regarding the future plan of action and outcome of the EIA report are
provided.

1.9 STRUCTURE OF THE REPORT

Section 1 Al nt r od brellyipsents the project background, project location, size &
nature, objectives, methodology and need of the EIA study.

Secton2iPol i cy, Legal and Admd ncempat sguidelin@gsp himewor
statutory obligations and roles of institutions concerning EIA study of the proposed Project.

Section 3 A Pr o jDescription and Al t e r n aftrmishes mformation about the studied
alternatives, location of the proposed Project, cost and size of the project, its major
components and alternatives considered for the proposed project to select at the preferred
alternative for detailed environmental assessment.

Section 4 fADescription of the En v i r o n establishés baseline conditions for physical,
biological and socio-economic conditions prevalent in the Project Area.

Section 5 fiStakeholder Consultations0 i dent i fi es the main stakehol
raised through scoping sessions, and deals with the measures to mitigate the social impacts.

Section 6 fiScreening of Potential Environmental Impacts & Mitigation Measureso
identifies, predicts and evaluates impacts of the project activities during the design,
construction and operation stages and deals with the measures proposed to mitigate
potential environmental impacts of the proposed project.

Secon 7AEnvi ronment al PMamaliges ingtittional arrangements for the
implementation of the proposed mitigation measures, training needs of the staff for
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implementation of the mitigation measures, monitoring requirements, environmental and
social management cost.

Secton8fiConcl usi on and R e provites therdagot conclusiens in the light
of the available Project plans, field surveys and impacts assessment; mitigation measures;
and necessary recommendations.

1.10 DESIGNATED STAFF AND THEIR RESPONSIBILITIES

A multidisciplinary team was formulated to conduct the EIA study. The name of team members,
their roles and responsibilities are presented in Table 1.1.

Table 1.1: Roles and Responsibilities of EIA Study Team

Sr. No. Name Designation Responsibilities
1. Mr. Muhammad Shariq | Chief Engineer / Head | Responsible for liaison with the Client
Ahmed ERSD Section and relevant stakeholders, technical

guidance and input for preparing the
EIA report and ensuring the quality of
work, documents and deliverables.

2. Mr. Aashar Habib Sr. Environmental | Responsible for review of previously
Scientist /  Team | conducted environmental studies in the
Leader Project Area, conducted baseline

surveys basing upon environmental
assessment checklist, monitor the data
collection strategies to be adopted
during field surveys, identify potential
environmental and social impacts within
proposed Study Area; prepare field
notes and minutes of meetings,
stakeholder and departmental
consultations with relevant departments,
assessment of impacts on physical
environment resources, propose
applicable mitigation measures for
identified  significant  environmental
impacts, prepare EMP and estimated
environmental cost and assistance in
preparing EIA report.

3. Ms. Shehnila Hanif Sr. Environmental | Responsible for review of previously
Scientist conducted environmental studies in the
Project Area, monitor the data collection
strategies to be adopted during field
surveys, identify potential environmental
and social impacts within proposed
study area, assessment of impacts on
physical environment resources,
propose applicable mitigation measures
for identified significant environmental
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Sr. No.

Name

Designation

Responsibilities

impacts and preparation of EIA report.

Mr.
Akhtar

Malik  Pervaiz

Sociologist

Responsible for preparing social survey
tool, collection of socio-economic data
for baseline, meeting with local people
and relevant stakeholders for noting
their ~ concerns  and comments,
identification of potential impacts on
socio-economic ~ environment, and
proposal for mitigation measures for
adverse social impacts.

Mr. Nasir Ali

Ecologist

Responsible for site survey and
collection of baseline date for ecological
parameters, evaluation of potential
significant impacts of the project on flora
and fauna of the Project Area and
proposal for mitigation measures for the
same, and preparation of tree plantation
plan.

Ms. Ridha Kamran

Jr. Environmental
Scientist

Responsible for review of previously
conducted environmental studies in the
Project Area, review of procedures,
guidelines, legal and policy framework,
analysis of alternatives for the selection
of most suitable option for the
implementation of the proposed project
components, establishment of baseline
for physical parameters and preparation
of EIA report.
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2 POLICY, LEGAL AND ADMINISTRATIVE FRAMEWORK

2.1 GENERAL

This section provides an overview of the policy, legal, and administrative framework that
apply to the proposed project to control environmental and social constraints during
construction and operational phase. The proposed project is anticipated to comply with all
relevant policies, laws, guidelines, acts and legislations of Pakistan / Punjab and other
related environmental aspects.

2.2 BACKGROUND OF ENVIRO NMENTAL LAWS IN PAKI STAN / NATIONAL POLI CY
AND LEGAL FRAMEWORK

The Ministry of Climate Change is the responsible authority for environmental protection
policy making in Pakistan.

The Pakistan National Conservation Strategy (NCS) that was approved by the federal
cabinet in March 1992 is the principal policy document on environmental issues in the
country (EUAD/IUCN, 1992). The NCS outlines the country's primary approach towards
encouraging sustainable development, conserving natural resources, and improving
efficiency in the use and management of resources. The NCS has 68 specific programs in
14 core areas in which policy intervention is considered crucial for the preservation of
Pakistan's natural and physical environment.

Prior to the adoption of the 18" Constitutional Amendment, the Pakistan Environmental
Protection Act (PEPA), 1997 was the governing law for environmental conservation in the
country. Under PEPA, 1997 the Pakistan Environmental Protection Council (PEPC) and Pak
EPA were primarily responsible for administering PEPA, 1997. Post adoption of the 18"
Constitutional Amendment in 2011, the subject of environment was devolved and the
provinces have been empowered for environmental protection and conservation.

2.3 REGULATIONS FOR ENVIRONMENTAL ASSESSMENT , PAKISTAN EPA

Under Section 12 (and subsequent amendment) of the PEPA (1997), a project falling under
any category specified in Schedule | of the IEE/EIA Regulations (SRO 339 (10/2000),
requires the proponent of the project to file an IEE with the concerned provincial EPA.
Projects falling under any category specified in Schedule Il require the proponent to file an
EIA with the concerned provincial agency, which is responsible for its review and
accordance of approval or request any additional information deemed necessary.

2.4 PUNJAB ENVIRONMENTAL PROTECTION ACT (AMENDED), 2012 AND
AMENDMENT, 2017

Post adoption of the 18" Constitutional Amendment in 2011, the Punjab Government
amended PEPA, 1997 as Punjab Environmental Protection Act (Amended), 2012, and
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Amendment, 2017 and now Punjab Environment Protection Agency (Punjab-EPA) is
responsible for ensuring the implementation of provisions of the Act in Punjab territorial
jurisdiction along compliance with the PEQS, and in establishing monitoring and evaluation
systems.

Under Clause 12 of Punjab Environmental Protection Act (Amended), 2012, and
Amendment, 2017, entails the provision of filing an initial environmental examination or
environmental impact assessment (where the project is likely to cause an adverse
environmental effect) and obtaining environmental approval from the Agency, in respect
thereof before the construction of the proposed project.

As proposed project fall in the jurisdiction of Islamabad and Rawalpindi District therefore
Rawalpindi Development Authority (RDA), as implementing agency will ensures the
execution of Pakistan Environmental Protection Act (PEPA), 1997 and Punjab
Environmental Protection Act (Amended), 2012 and Amendment, 2017 during design,
construction and operational phases of the project.

2.5 REGULATORY CLEARANCE S, PUNJAB EPA

In accordance with provincial regulatory requirements, an IEE/EIA satisfying the
requirements of the Punjab Environmental Protection Act (Amended), 2012 and
Amendment, 2017 is to be submitted to Punjab Environmental Protection Agency (Punjab-
EPA) for review and approval, and subsequent issuance of NOC before the commencement
of construction of proposed project.

2.6 GUIDELINES FOR ENVIRONMENTAL ASSESSMENT, PAKISTAN EPA

The Pak-EPA has published a set of environmental guidelines for conducting environmental
assessments and the environmental management of different types of development projects.
The guidelines that are relevant to the proposed project are listed below:

1 Guidelines for the Preparation and Review of Environmental Reports, Pakistan, EPA
1997,

9 National Environmental Guidelines Policy and Procedures for the Filing, Reviewing
and Approval of Environmental Assessments, 2000;

9 Sectoral Guidelines: (Roads and Sewerage), Pakistan Environmental Assessment
Procedures, Pakistan Environmental Protection Agency, October 1997;

9 Guidelines for Sensitive and Critical Areas - Pak-EPA, 1997;

1 Guidelines for Public Consultations; Pakistan EPA May, 1997.

2.7 PUNJAB ENVIRONMENTAL QUALITY STANDARDS (P EQS), 2016

In exercise of the powers conferred under clause (c) of sub-section (1) of section 4 of the
Punjab Environmental Protection Act, 2012 (XXXIV of 1997), the Environmental Protection
Council has approved the Punjab Environmental Quality Standards (PEQS), 2016. They
endow information on the permissible limits for discharges of municipal and industrial

Title of Document Document No. Page No.
Preliminary Environmental Assessment 4122-01 2-2



effluent parameters and industrial gaseous emissions in order to regulate environmental
pollution. The quality standards for Ambient Air, Noise, Drinking Water and Discharge of
Municipal Effluents into Inland Waters and Sewage Treatment are discussed in Table 2.1,

2.2, 2.3 and 2.4.
Table 2.1 : Ambient Air Quality Standards
PEQS, 2016
Sr. No. Pollutant Time-Weighted Concentration
Average Standard
. Annual Average 80 pg/m3
1 Sulfur Dioxide (SOz) >4 Hours 120 pg/m?
. . Annual Average 40 pg/m?3
2 Nitrogen Oxide (NO) >4 Hours 20 pg/m?
. o Annual Average 40 pg/ms3
3 Nit Dioxide (NO
itrogen Dioxide (NO2) >4 Hours 80 jig/m?
4 Ozone (O3) 1 Hour 130 pg/ms3
5 Suspended Particulate Matters Annual Average 360ug/m?3
(SPM) 24 Hours 500 pg/m?3
6 PM Annual Average 120 pg/ms3
10 24 Hours 150 pg/ms3
Annual Average 15 pg/m3
7 PMz2s 24 Hours 35 pg/m3
1 Hour 15 pg/ms3
Annual Average 1 pg/m3
8 Lead (Pb) 24 Hours 1.5 pg/m3
. 8 Hours 5 mg/m3
9 Carbon Monoxide (CO) 1 Hour 10 mg/m?
Table 2.2: Noise Quality Standards
PEQS, 2016
Sr. No. Category of Area Day Time Night Time
(db) (db)
1 Residential Area 55 45
2 Commercial Area 65 55
3 Industrial Area 75 65
4 Silence Zone 50 45
Table 2.3: Drinking Water Quality Standards
PEQS, 2016 WHO
Sr. No. Parameters
(mgll) (mgll)
A) CHEMICAL PARAMETERS
1 Aluminum (Al) <0.2 0.2
2 Ammonium (NHs) - 15
3 Antimony (Sh) <0.005 0.02
4 Arsenic (As) <0.05 0.01
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PEQS, 2016 WHO
Sr. No. Parameters
(mgll) (mgll)
5 Barium (Ba) 0.7 0.7
6 Boron (B) 0.3 0.3
7 Cadmium (Cd) 0.01 0.003
8 Chloride (Cl) < 250 250
9 Chromium (Cr) <0.05 0.05
10 Copper (Cu) 2 2
11 Cyanide (CN) <0.05 0.07
12 Fluoride (F) <15 15
13 Iron (Fe) - 0.3
14 Lead (Pb) <0.05 0.01
15 Manganese (Mn) <0.5 0.5
16 Mercury (Hg) <0.001 0.001
17 Molybdenum (Mo) - 0.07
18 Nickel (Ni) <0.02 0.02
19 Nitrate (NO3z) <50 50
20 Nitrite (NO2) <3 3
21 Selenium (Se) 0.01 0.01
22 Residual Chlorine 0.2-0.5 -
23 Zinc (Zn) 5.0 3.0
B) PHYSICAL PARAMETERS
24 Color <15TCU <15TCU
25 Taste Non-Objectionable/ Non-Objectionable/
Acceptable Acceptable
Non-Objectionable/ Non-Objectionable/
26 Odour Acceptable Acceptable
27 Turbidity <5NTU <5NTU
28 Total hardness <500 mg/l -
29 TDS < 1000 < 1000
30 pH 6.5-8.5 6.5-8.5
C) BIOLOGICAL PARAMETERS
. Must not be detectable in Must not be detectable in any
31 E-Coli
any 100 ml sample 100 ml sample
32 Total Coliforms Must not be detectable in Must not be detectable in any
any 100 ml sample 100 ml sample
Table 2.4: Municipal Effluents into Inland Waters and Sewage Treatment Standards
Discharge into Inland | Discharge into Sewage
Waters Treatment
Sr. No. Parameters
PEQS, 2016 PEQS, 2016
(mgll) (mg/l)
1 Temperature < 3°C < 3°C
2 pH value (H*) 6-9 6-9
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Discharge into Inland

Discharge into Sewage

Waters Treatment
Sr. No. Parameters
PEQS, 2016 PEQS, 2016
(mgll) (mg/l)

Biochemical Oxygen Demand
3 (BODs) 80 250
4 Chemical Oxygen Demand (COD) 150 400
5 Total Suspended Solids (TSS) 200 400
6 Total Dissolved Solids (TDS) 3500 3500
7 Oil & Grease 10 10
8 Phenolic Compounds (as 01 03

Phenols)
9 Chloride (as CI") 1000 1000
10 Fluoride (as F) 10 10
11 Cyanide (as CN") 1.0 1.0
12 Anionic detergents (as MBAS) 20 20
13 Sulphate (as SO4%) 600 1000
14 Sulphide (as S%) 1.0 1.0
15 Ammonia (NHz) 40 40
16 Pesticides 0.15 0.15
17 Cadmium 0.1 0.1
18 Chromium (trivalent and 10 10

hexavalent)
19 Copper 1.0 1.0
20 Lead 0.5 0.5
21 Mercury 0.01 0.01
22 Selenium 0.5 0.5
23 Nickel 1.0 1.0
24 Silver 1.0 1.0
25 Total Toxic Metals 2.0 2.0
26 Zinc 5.0 5.0
27 Arsenic 1.0 1.0
28 Barium 1.5 15
29 Iron 8.0 8.0
30 Manganese 1.5 15
31 Boron 6.0 6.0
32 Chlorine 1.0 1.0

2.8 OTHER ENVIRONMENT RELATED LEGISLATIONS

2.8.1 Acts

a) Pakistan Climate Change Act, 2017
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This act aims to meet obligations under international conventions relating to climate change
and to provide for adoption of comprehensive adaptation and mitigation policies, plans,
programs, projects and other measures required to address the effects of climate change
and for matters connected herewith and ancillary thereto. This act will not accelerate
because proposed project will be abridged the emission of hydrogen sulphide and
greenhouse gases from the Nullah Lai.

b) Land Acquisition Act (LLA), 1894 Including Later Amendments

The Land Acquisition Act, 18914, is a Al aw

purposes and for construction and for determining the amount of compensation to be paid on

account of such acquisitiono. T he eendimited t® e

public purposes. The principles laid down for the determination of compensation, as clarified
by judicial pronouncements made from time to time, reflect the anxiety of the law-giver to
compensate those who have been deprived of property, adequately. The land needed for the
construction of development projects will be acquired under normal conditions based on
prevailing market prices or negotiated prices between RDA and the owners of land. Section
17(4) of the LAA will not be used in the absence of an emergency. Instead, the land will be
purchased under willing-seller willing-buyer deal at agreed upon market rates and the seller
will have the option not to sell the land, in case an acceptable deal for both the parties is not
reached. This act will be elicited as proposed project may involve permanent acquisition of
land for the construction of Lai Expressway and STP, and temporary acquisition of land in
the Project Area for the construction camps.

¢) Canal and Drainage Act, 1873

This act entails provisions for the prevention of pollution of natural or man-made water
bodies. This act provides the provision that prohibits the discharge of any solid or liquid
matter or combination of both from any source into any river, canal and drainage including
natural Channel (Sec 59 A (4), save disposal of discharges without harming the natural
environment of receiving water body as well as corrupting and fouling of water channel so as
to render it unfit for the purpose for which it is ordinarily used (Sec 70 (8)). Any person who
fails to follow the provisions shall be incurred with the penalty provided under the act. This
act will be triggered if construction waste (liquid and solid) disposed into nearby canal and
open drains directly.

d) Punjab Municipal Water Act, 2014

The basic aim of the act is to recognize, regulate and manage present and future municipal
water supply and sanitation services and to establish rights of access to basic water supply
and basic sanitation, and to ensure conservation of water resources in the Province. This act
will be elicited if there is misappropriation of water supply during construction activities.
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e) Fisheries Act, 1897

This act aims at the protection of fish in water bodies by rules of State Government. This act
will not be trigger as no species of fish is present in water bodies of the proposed Project
Area.

f)  Protection of Trees and Brushwood Act, 1949

This act prohibits cutting or lopping of trees and brushwood without permission of the Forest
Department. The Forest Department will be approached for permission to cut trees along the
proposed project site.

g) Cutting of Trees (Prohibition) Act, 1975

This act forbids cutting of trees without acquiescence of the Forest Department.
The act mentioned in section fig, and ho
construction phase of the proposed project.

h) Punjab Forest Act (Amended), 2010

The act empowers the provincial forest departments to declare any forest area as reserved
or protected. It empowers the provincial forest departments to prohibit the clearing of forest
for cultivation, grazing, hunting, removing forest produce, quarrying and felling, lopping and
topping of trees, branches in reserved and protected forests. The proposed project is urban
in nature and thus no protected forest is situated in and around the Project Area.

i) The Punjab Wildlife (Protection, Preservation, Conservation & Management) Act,
1974

This act provides for the protection, preservation, conservation and management of wildlife
in the Province of Punjab. This act defines the wildlife sanctuary, game reserves, protected
areas and national parks. It also defines the rules and responsibilities of the relevant
authorities and the relevant personnel to protect the ecological resources. It also describes
the penalties and punishments on offenses against the sections given in the act. This act will
not be violated because no wildlife species exists in the proposed Project Area.

i) The Antiquities Act, 1975
The Antiquities Act, 1975, administered by the Provincial Government, is aimed at
safeguarding the preservation of cultural heritage, destruction, damage or defacement of

antiquities and it is an offence under the act. This act will not be triggered as no antiquities
are present in and around the proposed project route.

k) The Punjab Heritage Foundation Act, 2005

This act entails preservation, conservation, maintenance and rehabilitation of the Punjab
Heritage through various means, including technical or financial assistance and to create
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awareness among the people for preservation of the Punjab Heritage. This act will not be
triggered as no heritage sites are present in and around the proposed project route.

) The Punjab Polythene Bag Rules, 2004

This rule prohibits the manufacturing, sale, use and import of polythene bags that is below
15 micron thickness. This rule will be elicited if polythene bags with more than 15 micron
thickness used during construction activities.

m) National Clean Air Act, 2000

The act aims to control vehicular emissions, pollution from industry, and indoor air pollution
in rural and urban areas. This act will be trigger if vehicles and machinery used for
construction activities emanates air pollutants above the permissible limit.

n) Seismic Building Code of Pakistan 2007

This code stipulates the minimum requirements for seismic safety of building and structures
and the provisions of the Building Code of Pakistan (Seismic Provisions-2007) shall apply for
engineering design of buildings, like structures and related components.

Construction of buildings in defilement of the Building Code shall be considered as violation
of professional engineering work specified under clause (XXV) of section 2 of the act. This
Code is applicable to the proposed project as it includes the formation of structures.

0) The Parks and Horticulture Authority Act, 2012

This act entails regulation, development, and maintenance of public parks, green belts and
green areas in the Punjab; regulation of billboards, sky signs and outdoor advertisements; to
promote open and unrestricted views of the Punjab. This act will be triggered if green belts
along the proposed project route are affected during construction phase.

p) Handling of Hazardous Substances, PEPA, 2000

Subject to the provisions of this act, no person shall generate, collect, consign, transport,
treat, dispose of, store, handle or import any hazardous substance except under a license
issued by the Federal Agency and in such manner as may be prescribed; or in accordance
with the provisions of any other law for the time being in force, or of any international treaty,
convention, protocol, code, standard, agreement or other instrument to which Pakistan is a
party customary under sub- clause (a) and (b) of clause 13. This act will be trigger during
construction and operation phases for handling, management and disposal of hazardous
waste.

g) Punjab Environmental Protection (Motor Vehicles) Rules, 2013

Subject to the provisions of this act, and the rules and regulations, no person shall operate a
motor vehicle from which air pollutants and noise are being emitted in an amount,
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concentration or level which is in excess of the Punjab Environmental Quality Standards, or
where applicable the standards established under clause (g) of subsection (1) of section 6 of
the act. This act will be elicited during construction and operational phase due to use of
motor vehicles that produces air pollutants and noise.

r) Labor and Health and Safety Legislation

The Constitution of Pakistan contains a range of provisions with regards to labor rights, in
particular:

9 Article 11 of the Constitution prohibits all forms of slavery, forced labor and child labor;

1 Article 17 provides for a fundamental right to exercise the freedom of association and
the right to form unions;

9 Article 25 lays down the right to equality before the law and prohibition of
discrimination on the grounds of sex alone; and

1 Article 37(e) makes provision for securing just and humane conditions of work,
ensuring that children and women are not employed in vocations unsuited to their age
or sex, and for maternity benefits for women in employment.

Labor law is controlled at both provincial and national levels with compulsory employment
agreements containing the terms set out by the labor laws. There are various laws
containing health and safety requirements including: Mines Act 1923; Factories Act 1934;
Factories Rules; Hazardous Occupations Rules 1963; Provincial Employees Social Security
Ordinance 1965; and Wor kmends Co anpndl hhestagpered
during project implementation stage as project involves hiring of labors.

s) 1SO 18001 Occupation Health and Safety Assessment Series (OHSAS)

OHSAS 18001 is an Occupation Health and Safety Assessment Series for health and safety
management systems to help organizations to control occupational health and safety risks.
The OHSAS specifications are applicable to any institute that desires to establish an OH&S
management system to eradicate or reduce risk to employees and other interested parties
who may be exposed to the risks allied with the project activities. The construction of the
proposed project may involve various health and safety issues to construction labour,
therefore these ISO 18001 guidelines will be applicable and pertinent. This series will be
elicit during construction and operational phase to ensure health and safety of workers
associated with the project activities.

t) The Punjab Occupational Safety and Health Act, 2019

This act entails provision of occupational safety and health of the workers at workplace and
to protect them against risks arising out of the occupational hazards; to promote safe and
healthy working environment catering to the physiological and psychological needs of the
employees at workplace. The act will be triggered during construction and operational phase
to ensure health and safety of workers at workplace associated with the project activities.
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u) Punjab Restriction on Employment of Children Act, 2016

According to the sub-section 11(a) of this act, an occupier who employs or permits a child
(person under the age of 15 years) to work in an establishment shall be liable to punishment
with imprisonment for a term which may extend to six months, but which shall not be less
than seven days, and a mandatory fine between 10,000 to 50,000 rupees. This act will be
trigger if contract higher skilled and unskilled labour under the age of 15 during construction
phase of the proposed project.

v) Punjab Protection of Women Against Violence Act, 2016

This act counters gender-based discrimination, violence against women, and economic and
social empowerment of women. This act will be entail if gender based violence observed in
the Project Area during construction phase.

w) Disaster Management Act, 2010

The act is administered by federal government which provides guidelines for the provision of
disaster management plans, offer necessary technical assistance to the Provincial
Governments and Provincial Authorities as well for preparing their disaster management
plans in case of any mishap. This act is valid to the subject project in case of any unseen
situation.

2.8.2 Regulations, Standards and Guidelines

a) Pakistan Environmental Protection Agency Review of IEE and EIA Regulations,
2000

The Regulation classifies projects on the basis of expected degree of adverse environmental
impacts and lists them in two separate schedules. The Schedule | list projects that may not
have significant environmental impacts and therefore require an IEE. The Schedule II list
projects of potentially significant environmental impacts requiring an EIA. The Regulations
also require that all projects located in environmentally sensitive areas require preparation of
an EIA. It also lists Projects not requiring either an EIA or an IEE.

b) Sectorial Guidelines, 1997

Pakistan Environmental Assessment Procedure deals with general guidelines as well as the
sector al gui del i nes for t he environment al asse
constructionofroadsand sewerage schemeso are used as a ref
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c) Environmental Assessment Guidelines for Punjab Public Private Partnership (PPP)
Projects, 2018

These guidelines provide methodology for carrying out environmental assessments of the
projects to be implemented under PPP mode. The guidelines are used as a reference for
preparing EIA of the proposed project.

d) Pakistan Penal Code, 1860

It authorizes fines, imprisonment or both for voluntary corruption or fouling of public springs
or reservoirs so as to make them less fit for ordinary use.

e) Hazardous Substance Rules, 2003

Hazardous Substance Rules, 2003 deals with handling, storage, transportation and health &
safety procedures to be followed in the workplace. These rules deal with generation and
handling of any kind of hazardous substance (solid, liquid & gas) as listed in Schedule | of
the rules. These Rules provide Safety plan, waste management plan, transportation of
hazardous materials procedures as well as reporting mechanism in case of any accident.
Under these rules a license has to be taken from Federal/Provincial Agency for handling and
transportation of hazardous material (Schedule 1l of Rules).

The contractor for handling hazardous waste shall be the licensed contractor. Contravene to
any of these rules may cause cancellation of the license by Federal/Provincial Agency as the
case may be.

f) Solid Waste Management Guidelines, 2005

Guidelines for Solid Waste Management have been issued as a draft by the Pakistan
Environmental Protection Agency in coordination with JICA and UNDP in 2005. These
guidelines explain the waste generation, discharge and composition. The handling,
transportation and final disposal of waste generated during construction and operation phase
of the proposal project should be done in view of these guidelines.

2.8.3 Policies and Plans
a) National Environmental Policy (NEP), 2005

NEP is the primary policy of Government of Pakistan addressing environmental issues. The

broad Goal of NEP i s, ito protect, conserve and
i mprove the quality of life of the <citizens t
identifies a set of sectoral and cross-sectoral guidelines to achieve its goal of sustainable

development. It also suggests various policy instruments to overcome the environmental

problems throughout the country.
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b) National Climate Change Policy, 2012

The National Climate Change Policy was approved by the Federal Cabinet on September

26, 2012. With an overall goal , 60to ensure the
economically and socially vulnerable sectors of the economy and to steer Pakistan towards
climate resilient devel opment 6, the Policy puts

sustained economic growth, integration of climate change into inter-related national policies,
pro-poor gender sensitive adaptation and cost-effective mitigation, water, food and energy
security, Disaster Rehabilitation and Resilience (DRR), effective decision making and
coordination, creating awareness, building capacities, and conservation of natural resources
and long term sustainability. It also seeks effective use of financial opportunities, and public
and private sector investment in adaptation measures.

c) Punjab Public Private Partnership (PPP) Policy, 2009

The PPP Policy aims to include the promotion of social development and inclusive economic

growth, protection of environment and interests of all stakeholders, which the policy aims to

achieve by complying with relevant laws and regulations of Punjab and Pakistan and

ensuring fairness, transparency and access to information. Prior to submitting PPP

proposals, the policy requires undertaking feasibility studies (including environment and

social impact assessments), obtaining the necessary approvals from Punjab Environment

Protection Agency (PEPA) for IEEs and EIAs and acquiring land using the Punjab Land

Acqui si ti on Rul es 1983 and Pakistanods Land Ac gL
applicable, as the proposed project will be implemented under PPP mode,

d) Biodiversity Action Plan

The plan recognizes EIA/IEE as an effective tool for identifying and assessing the effects of
a proposed operation on biodiversity.

e) National Water Policy

The National Water Policy aims at efficient management and conservation of existing water
resources, optimal development of potential water resources, steps to minimize time and
cost overruns in completion of water sector projects, improving urban water management by
increasing system efficiency and reducing non-revenue water through adequate investments
to address drinking water demand, sewage disposal, handling of wastewater and industrial
effluents; equitable water distribution in various areas and canal commands, measures to
reverse rapidly declining groundwater levels in low-recharge areas, increased groundwater
exploitation in high-recharge areas, effective drainage interventions to maximize crop
production, improved flood control and protective measures, steps to ensure acceptable and
safe quality of water, minimization of salt build-up and other environmental hazards in
irrigated areas, institutional reforms to make the managing organizations more dynamic and
responsive.
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f) National Drinking Water Policy

The National Drinking Water Policy provides a framework for addressing the key issues and
challenges facing Pakistan in the provision of safe drinking water to the people. Drinking
water is the constitutional responsibility of the provincial governments and the specific
provision function has been devolved to specially created agencies in Cities, Towns and
Tehsil Municipal Administrations under the Local Government Ordinance 2001.

g) Operational Strategy for CDM, 2006

The Operational Strategy for CDM has been developed to fulfil the requirements of
establishing a Designated National Authority (DNA) and ensuring transparent, participatory
and effective management of CDM process in the country. The strategy describes the
functions and powers of the DNA and the national approval process. It builds on preliminary
studies for initial projects including Asia Least Cost Greenhouse Gases Abatement Strategy

(ALGAS) and Pakistanés I nitial Co mmdesdgererali on on

framework for operating CDM in Pakistan.
2.8.4 International Conventions

a) United Nation Framework Convention on Climate Change (UNFCCC) Amended,
2015

The objective of the Convention is to stabilize greenhouse gas concentrations "at a level that
would prevent dangerous anthropogenic (human induced) interference with
the climate system." Such a level should be achieved within a time frame sufficient to allow
ecosystems to adapt naturally to climate change, to ensure that food production is not
threatened and to enable economic development to proceed in a sustainable manner.

b) Kyoto Protocol (Amended), 2012

The Kyoto Protocol aimed to reduce carbon dioxide (CO.) emissions and the presence of
Greenhouse Gases (GHG) in the atmosphere.

C) Paris Agreement, 2015

The Paris Agreementods centr al goal is to
climate change by keeping a global temperature rise this century well below two degrees
Celsius above pre-industrial levels and to pursue efforts to limit the temperature increase
even further to one and half degrees Celsius. Additionally, the agreement aims to increase
the ability of countries to deal with the impacts of climate change, and at making finance
flows consistent with a low GHG emissions and climate-resilient pathway.

The implementation of the proposed project will reduce the emission of greenhouse gases
(GHG) and hydrogen sulphide in the atmosphere form the Nullah Lai due to the construction
of the sewerage system.
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d) The Convention on Conservation of Migratory Species of Wild Animals

The Convention requires countries to take action to avoid endangering migratory species.
The term "migratory species” refers to the species of wild animals, a significant proportion of
whose members cyclically and predictably cross one or more national jurisdictional
boundaries. The parties are also required to promote or cooperate with other countries in
matters of research on migratory species. There are no endangered species of plant life or
animal life in the vicinity of the Project Area.

e) Basel Convention, 1994

In 1994, Pakistan signed Basel Convention that restricts trans-boundary movements of

AfiHazardous Waste and t heir hinas pealtt and dubrounding h

environment by minimizing the use of hazardous waste production. The proposed project will
not be necessitating the endowment of this convention.

f) International Union for Conservation of Nature and Natural Resources Red List,
2000

This enlists wildlife species experiencing various levels of threats internationally. Some of
the species indicated in the IUCN red list are also present in the wetlands of Pakistan.
However, no wildlife species experiencing various levels of threats are present in and around
the surroundings of Project Area.

g) Ramsar Convention on Wetlands of International Importance, 1971

The Ramsar Convention is an intergovernmental treaty that provides the framework for
national action and international cooperation for the conservation and wise use of wetlands
and their resources. The convention is an international treaty for the conservation and
sustainable utilization of wetlands. It is the only global environmental treaty that deals with a
particular ecosystem. No Ramsar Site is present in and around the proposed Project Area.

h) Millennium Development Goals (MDGS)

The Millennium Development Goals (MDGs) were adopted in the General Assembly of the
United Nations in the year 2000 by all the countries of world and t he wor | d
developmental institutions. The MDGs that will prevail for the proposed project are as
follows:

1 Promote Gender Equality and Empower Women: The contractor during construction
phase will be responsible to hire women for construction activities to elude gender
discrimination and to promote women empowerment.

I Combat HIV/AIDS Malaria and Other Diseases: Contractor will be responsible to
conduct medical surveillance of the workers before hiring to combat HIV/AIDS Malaria
and other diseases.
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1 Ensure Environmental Sustainability: Contractor will be responsible to ensure
environmental sustainability of the proposed Project Areas by ensuring
implementation of EMP to mitigate adverse environmental impacts from construction
activities during construction phase.

2.9 ADMINISTRATIVE FRAME WORK
2.9.1 Rawalpindi Development Authority (RDA)

RDA is responsible for ensuring that the project complies with the laws and regulations
controlling the environmental concerns of Lai Expressway, Sewerage system and STP
construction and operation, and that all preconstruction requisites, such as permits and
clearances are met.

RDA is a directorate of Rawalpindi Water and Sanitation Agency (RWASA). Therefore,
RWASA is legally bound to provide assistance to RDA in the establishment of Sewerage
system and STP by ensuring compliance with the laws and regulations controlling the
environmental concerns.

2.9.2 Punjab Environmental Protection Agency (Punjab-EPA)

Pakistan Environmental Protection Agency is meant for the enforcement of environmental
laws in Pakistan. They have delegated powers to provincial environmental protection
agencies for review, approval and monitoring of environmental examination/assessment
projects. As the proposed Project also falls in Rawalpindi District therefore Punjab-EPA will
be responsible as well for reviewing the report, issuing environmental approval and
overall/broad based monitoring of the proposed project activities.
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3 PROJECT DESCRIPTION AND ALTERNATIVES

3.1 GENERAL

This Chapter provides an overview of the proposed Project, project components, design
considerations, construction procedures, and operation and maintenance activities. The Lai
Expressway will serve both the residents of Rawalpindi and Islamabad; however, the main
objective of this Expressway is to share the ever-increasing pressure and burden of increasing
traffic load of Rawalpindi city. It will be a signal free road with an average speed of 50 kph. The
proposed Project comprises development of access-controlled, four lane (2x2) Expressway and
channelization of Nullah Lai along with Trunk Sewer at its both banks and STP.

3.2 OBJECTIVES OF THE PROJECT

The 16-km-long expressway from Soan River Bridge to Katarian Bridge (further connected with
10" Avenue) is planned to achieve alternative traffic route between the twin cities, Rawalpindi
and Islamabad. This expressway besides eliminating environmental pollution caused by open
sewerage in Lai Nullah, will also help in boosting economic activity along its sides.

The basic aim of the project is to provide an alternative route between Rawalpindi and
Islamabad and construct a flood channel. This project will also be helpful in saving the citizens
of Rawalpindi from the situation of floods.

The project will alleviate the sufferings of twin cities by:

1 Reducing traffic congestion, time delays and transportation cost by diverting traffic load
from Murree Road and the other existing routes to the Expressway;

1 Providing an alternative corridor to connect Rawalpindi to Islamabad;

1 Increasing capacity of the Nullah Lai to minimize flood risks; and

1 Prevent solid waste disposal practice in the Nullah Lai.

3.3 LOCATION AND ACCESSIBILITY OF THE PROJECT AREA

The proposed project mainly lies within Rawalpindi. The proposed alignment for Lai Expressway
is of approximately 16 km length. It starts from National Highway (N-5) near Sawan Lorry Adda,
traverses along the Nullah with its end point on 10" Avenue near Katarian.

The alignment crosses various existing roads/bridges including Bridge connecting Ayub Park
road with Scheme-Illl, Bridge at Ammar Chowk, Bridge connecting Rashid Minhas Road with
Dohk Chiragh Din, Railway Line (Rawalpindi 7 Lahore Main Line), Bridge on Murree Road,
Bridge connecting Gawal Mandi with Gordon College Road, Bridge connecting Fawara Chowk

Title of Document Document No. Page No.
Preliminary Environmental Assessment 4122-01 3-1



with Railway Station, Bridge connecting Fawara Chowk with Ratta Amral & Railway Colony,
Bridge connecting Westridge and Dhok Ratta with Hamilton Road, Bridge connecting Chungi #
4 with Pir Wadhai Road, Bridge connecting Chungi # 4 with Syed Khayaban-e-Sir Syed road,
Bridge connecting Mohallah Raja sultan with Khayaban-e-Sir Syed Road and Bridge on |.J.P
Road.

As already mentioned, trunk sewer will be laid on both banks of the Nullah Lai so Component-II
Project Area can be accessed in similar way of Component-1. The site of STP is located almost
18 km away from Soan Adda near Jabbar village on Adiala-Rawat Link Road on the left bank of
Soan River. The Project Area accessibility map is shown in Figure 3.1.
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3.4 TYPE & COMPONENTS OF THE PROJECT
The proposed Project is divided into two (02) major components:

1 Component-I: Lai Expressway; and
1 Component-ll: Trunk Sewer System along with STP.

3.4.1 Component-l (Lai Expressway)

The proposed Lai Expressway involves the construction of three (03) interchanges including the
first at start point on G.T Road, second at Ammar Chowk and third at Katarian Bridge (IJP
Road), eight (08) flyovers and two (02) underpasses on the expressway, detailed in Table 3-1.
The project would ease the traffic congestion on GT Road, Murree Road and Airport Road.
Figure 3.2 depicts the locations of interchanges, flyover and underpasses along the proposed
Expressway route.

Table 3.1: List of Proposed Structures

Sr. No. Type of Chainage Location
Structure
1 Interchange 0+000 At N-5 (Near Swan River)
2 Flyover 4+220 At Askari-I bridge
3 Interchange 5+800 At Ammar Chowk/ Chaklala
4 Flyover 7+620 At Dhok Charaghdin
5 Underpass 7+900 At Railway Line
6 Underpass 8+200 At Murree Road
7 Flyover 9+190 At Gawal Mandi
8 Flyover 10+110 At Saddar City
9 Flyover 11+090 At Ratta Amral
10 Flyover 11+940 At Gunj Mandi
11 Flyover 12+740 At Pir Wadhai
12 Flyover 13+400 At Dhok Dalal
13 Interchange 15+780 At 1JP (Katarian Bridge)
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Figure 3.2: Locations of Interchanges, Flyovers and Underpasses along Expressway Route
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3.4.2 Component-ll (Trunk Sewer System along with STP)

Component-Il of the proposed project includes the installation of Trunk Sewer and Treatment
Plant to develop a better sewerage system along Nullah Lai to meet the present and future
requirements of efficient and effective service delivery.

a) Trunk Sewer System

The area along Nullah Lai of Rawalpindi is completely lacking the facility of trunk sewer line.
The proposal of new integrated trunk sewers will develop a better sewerage system along
Nullah Lai to meet the present and future requirements. With the implementation of this
proposal, Nullah Lai will only be used for storm water. The purpose of this proposal is also to
improve the environmental conditions of the surrounding areas. Presently most of the raw
sewage generated from the adjoining areas of Nullah is being discharged directly into the
Nullah Lai. For this purpose, trunk sewers will be laid along both banks of Nullah Lai to cater
the sewage flow from adjoining areas. Proposed Trunk Sewer System comprised of
following components:

1 Trunk Sewer along Right Side of Nullah Lai (Line-A)
1 Trunk Sewer along Left Side of Nullah Lai (Line-B)
M Outfall Conduit

b) Improvement of the Nullah Lai

Flood management in the Nullah Lai involves deepening, straightening of sharp bends and
lining of the Nullah bed by increasing capacity of the Nullah Lai to minimize flood risks.

c) Sewage Treatment Plant

An area of 5400 kanals has been acquired by RDA for the construction of STP. Different
treatment technologies are available for the treatment of wastewater and these technologies
range from relatively simple low-cost options like Waste Stabilization Ponds (WSP) to highly
mechanized and costly systems such as Activated Sludge Process (ASP).

The choice between the various options depends upon the following factors:

1 The effluent standards to be achieved;
1 The capital and maintenance cost of each option; and
1 Institutional capacity available to run an option.

Activated Sludge Process (ASP) will be utilized for proposed STP on the basis of
aforementioned criteria which is discussed in detail in Analysis of Alternatives.
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3.5 DESIGN ASPECT

Salient features of the proposed Expressway are provided below:

Project Length 16 Kms
Design Speed 50 Kph
ROW 31 m ~53 m (Varies)
Nullah .
14.0 m each side
Roadway
Proposed Cross Section 2+ 2 Lanes
Roadway 7.2 m each
Shoulders 0.6 m (inner) & 2.4 m (outer)
Utility Corridor 3.0 m each side

3.5.1 Construction of Carriageway

The proposed Expressway will be constructed along both banks of the Nullah Lai. The
construction work involves construction of two lanes carriageways (3.6-meter standard width
for each lane) with the total length of about 16 km. The total RoW varies from 31-53 meters.
The variation in the RoW is mainly due to the variation in the width of the Nullah Lai (27.40 to
49 m).

Other construction work involves construction of 0.6 meter wide inner shoulder, 2.4 meters
wide outer shoulder, 3.0 meters wide utility corridor on each side, 1.75 meters wide side
drain, and lighting poles. The slope of the road is 2%. Figure 3.3 shows typical cross-section
of the proposed Expressway.
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3.5.2 Interchanges

Total three (03) No. of interchanges have been proposed in order to provide access for
traffic to and from the local road network, thus facilitating existing and future commercial
traffic from this region. The interchanges are also necessary in order to provide breaks in the
Expressway for access of vehicles at regular intervals for purposes of maintenance, services
and security. Table 3.1 shows details of these interchanges.

The combined effect of the long deceleration lanes and the even longer acceleration lanes
required at the entrance and exit of the interchanges and also the large area required for the
ramps dictated the choice of suitable locations for the interchanges and its configuration.
3.5.3 Flyovers and Underpasses

Total eight (08) No. of flyovers and two (02) underpasses will be constructed to ensure a
signal free, continuous and smooth flow of traffic with limited access. Table 3.1 lists down
the details of flyovers and underpasses.

3.6 TRUNK SEWER SYSTEM ALONG WITH STP

3.6.1 Trunk Sewer System

Trunk sewers will be laid along both banks of Nullah Lai to cater the sewage flow from
adjoining areas. Following is the detail of main trunk lines:

a) Line-A (Right Side of Nullah Lai)

Right side of the Project Area wi | | be served by a RCC trunk sewe
720 di anthendaitrof 2.5m x 2.5m having length of 10500m & 8200m respectively.

b) Line-B (Left Side of Nullah Lai)

Left side of the Project Area will also be served by a RCC trunk sewer line ranging from 360
to 660 d i aaneé doruit of 2.0m x 1.5m having length of 7700m & 11000m respectively.

c) Outfall Conduit

An RRC Conduit of 3.0m x 3.0m is proposed to be constructed from Soan Adda to STP,
which will cater the flow from preceding conduits along both sides of Nullah Lai.

3.6.2 Improvement of the Nullah Lai

Channelization of Nullah Lai involves deepening, straightening of sharp bends and lining of
the Nullah bed. The retaining walls (reinforced earthfill walls) will be constructed along both
sides of the Nullah Lai. The height of the retaining wall varies from 9 meters to 13 meters.
The proposed minimum depth of the Nullah is 9 meters while the width varies from 27.4
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meters 49 meters. A Cunet, 8.0 meters wide and 1.5 meters deep, will be provided in the
bed of the Nullah to carry storm water during the dry season. The sharp bend along the
Nullah Lai will be straightened to maintain the designed speed of 50 kilometers per hour.
Figure 3.3 shows cross-section of the Nullah Lai.

3.7 CONSTRUCTION ASPECTS (COMPONENT I & 11)
3.7.1 Construction Schedule and Implementation

The construction time for Lai Express shall be two (02) Years.
3.7.2 Construction Camps

Camp sites will be located keeping in view the availability of an adequate area for
establishing camps, including parking areas for machinery, stores and workshops, access to
communication and local markets, and an appropriate distance from the sensitive receptors
in the vicinity. Keeping in view the following criteria guidelines, the Contractor has to identify
the construction camp sites before start of the construction.

1 There should be no resettlement issue for the location of the camps;

9 Camp site should be away from the residential areas and sensitive receptors;

9 Selection of sites for construction camps shall be near the Project Area having proper
access to the nearby main/link road,

1 The camps must be located in a place where the drainage from and through the
camps will not threaten any domestic or public water supply;

1 Camp site must be adequate in size to prevent overcrowding of necessary structures;

1 The camp site should consider avoiding any damage of property, vegetation,
irrigation, and drinking water supply systems;

1 The camp site must not be subject to periodic flooding; and

1 There should not be any ecological sensitive areas e.g. wildlife sanctuaries, game
reserves, national parks, forest areas, etc. near to the construction camp site.

3.7.3 Construction Materials

The estimated quantity of construction materials for the proposed Project is 1.6 million cubic
meters. Following are the proposed sources of construction materials:

1 Soan River: Approximately 22 kilometers from Katarian. The materials available here
are mostly flaky and sub angular silty gravels. Reserves need to be investigated.

1 Korang River: Approximately 20 kilometers from Katarian. The material available
here is silty sandy gravel. Reserves are sufficient to meet the Project requirement.

1 Bara Kahu: Approximately 24 kilometers from Katarian. The material is silty sandy
gravel. Reserves need to be investigated.

1 Haro River: Approximately 55 kilometers from Katarian. Material is sub rounded to
sub angular silty sandy gravel. Reserves are sufficient to meet the Project
requirement.
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9 Local Nullah / Pits: within a radius of 40 km with limited reserves.
3.7.4 Work Force

Man power demand estimation is an essential component to facilitate deployment of
manpower. Total man power required for the proposed project will be estimated by the
contractor at construction stage, wher eas
workforce for proposed project has been estimated as 150 workers 50 skilled and 100
unskilled labourers.

3.7.5 Water Requirement

The source of water during the construction phase will be from water bowser tanks and
groundwater (if available) from local sources will be used. The water consumption is
estimated to be 6,000 liters /day® for 150 construction workers comprising 50 skilled and 100
unskilled labourers (approx.) for the proposed Project.

3.7.6 Wastewater Generation

The wastewater generation is estimated to be 4,800 liters/day for 150 construction workers
comprising 50 skilled and 100 unskilled labourers (approx.) for the proposed Project.

3.7.7 Solid Waste Estimation

Due to construction activities waste will be generated at construction site and contractors
camp. The contractor will provide the estimated quantity of excavation material during the
construction phase. These wastes will be generated due to the construction activities and
the up to the extent possible the excavated materials will be reused, where applicable, for
construction purposed. Solid waste generated during construction and camp sites shall be
safely disposed in demarcated waste disposal sites.

The solid waste generation is estimated to be 75 kg/day (as per 0.5 kg/capita/day waste
generation)® for 150 construction workers comprising 70 skilled and 80 unskilled labors for
the proposed Project.

3.7.8 Power Requirement/ Power Source

The main source of electricity/electric power during construction phase will be diesel
generators for construction camps and construction machinery and during the operational
phase it would be taken from main electric power grid, supplying power to the main city. The
Contractor(s) will provide the details about capacity, type and number of generators to be
utilized during construction phase.

5. Tentai ve Wor k Force Requirements Including Client and Contractor

= (150) x (40) = 6,000 liters/day
= (150) x (80% of wastewater) =4,800 liters/day

6. Source: The World Bank Report 2012 i What a Waste: A global review of solid waste management. Based on UNEP
estimates for waste generation in the Asia Pacific. Average is 0.45 kg/capita/day
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3.7.9 Construction Equipment

The list of the machinery and the equipment required for the proposed Project is provided in
Table 3.2.

Table 3.2: Machinery and Equipment Requirement

Sr. No. Type of Machinery/ Equipment | Sr. No. | Type of Machinery/ Equipment

1 Bulldozer 13 Rollers

2 Excavator 14 Tandem

3 Dump Trucks 15 Vibratory Combination  Rubber
Mounted Tandem Roller

4 Grader 16 Crane

5 Grader with Scarifier 17 Beam Launching Truss

6 BackHoe 18 Piling Equipment

7 Water Tanker 19 Vibrator for Concrete

8 Front End Loader 20 Road Marking Machine

9 Paver 21 Concrete Batching Plant

10 Power Broom 22 Asphalt Premix Plant

11 Bitumen Pressure Distributor 23 Laboratory with Equipment (1
permanent & 1 mobile)

12 Pug Mill

3.7.10 Clearance of RoW

The total quantity of excavated material from LAI nullah is 3,598,920 m? for the purpose of
Clearance of RoW.

3.8 OPERATION AND MAINTE NANCE

3.8.1 Lai Expressway (Traffic Projection)

The Lai Expressway, when completed, would provide shorter as well as a better and faster
facility to most of the residents of Rawalpindi and Islamabad as compared to the existing

roads/routes especially Murree Road.

In order to make assessment for such traffic, Origin and Destination (O&D) Surveys, were
conducted by NESPAK at the following locations:

9 Lai Expressway to I.J. P. Road
1 Lai Expressway Traffic

The basic purpose of the O&D surveys was to assess the volume of traffic likely to divert to
Lai Expressway and the volume of traffic likely to continue to use the existing roads/routes.

The traffic categories noted during count survey included Animal-drawn Vehicles, Cycles,
Motorcycles, Rickshaws, Cars/Jeeps/Taxis/Pajeros, Loader Pickups, Suzuki Passenger
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Pickups, Buses, Mini Buses/Coasters, Tractors/Tractor Trolleys, Trucks 2i Axles, Trucks 3i
Axles, Large Trucks/Trailers/4-Axles, etc. (Table 3.3).

Table 3.3: Total Lai Expressway Traffic (Year 2020)

Sr. No Traffic Split Entering Traffic

1 Rickshaw 9,554
2 Motorcycle / Scooter 35,986
3 Car/Taxi 23,607
4 Pajero/Jeep/Suzuki 1,752
5 Hiace Wagon / Datsun 1,053
6 Medium Bus / Flying Coach 703
7 Bus 308
8 Loader / Pickup 2,657
9 Tractor / Trolley 37
10 Truck 2 axle 369
11 Truck 3 axle 539
12 Truck 4 axle 40
13 Truck 5 axle & above 63
Total 76,667

Based on the traffic report, Daily Entry-Exit Traffic for the Lai expressway from different
areas is shown in Tables 3.4.

Table 3.4: Traffic Projections on Lai Expressway

Lai Expressway upto IJP- Traffic (Year 2020)
Sr. No. Interchange Entry-Exit Traffic /Day . Segment Traffic
Entry Exit
1 9th Avenue -
2 1JP 4,576 4,593
3 Pir Wadhai 10,563 10,040 9,169
4 Gunj Mandi 6,012 9,390 25,298
5 Ratta Bridge 6,951 6,339 17,156
6 Gawal Mandi 5,260 7,360 4,058
7 Muree Road 11,015 22,583 15,518
8 Ammar Chowk 19,582 2,662 32,932
9 Ayube Park Road 750 439 24,418
10 GT Road 11,958 13,261 25,219
Total 76,667 76,667

3.8.2 Trunk Sewer System along with STP

ASP will be used for treatment during operation of the STP. It is the biological treatment
method, in which aerobic microorganisms present in wastewater, use the colloidal and
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dissolved organic matter of the wastewater, for their multiplication and growth, with the help
of oxygen thus converting them into readily settleable biomass. Generally, the required
oxygen supplies are maintained by forced supply of air to the wastewater in the aeration
tank. The aerated effluent is then allowed to pass through a secondary settling tank to
separate the biomass or the fAactivated sludgeo.
the aeration tank to maintain optimum microorganism concentrations. The remaining
secondary sludge is removed from the system periodically; dewatered and dried; and
disposed of.

3.9 COST OF THE PROJECT

The estimated total cost of the proposed Project is Rs. 85 Billion while the cost of the
construction works is Rs. 62.5 Billion.

3.10 ANALYSIS OF ALTERNAT IVES

Different alternatives were considered for both project components respectively based on
technical, technological, economical, financial, environmental and social parameters. The
best suitable option selected for the construction of Lai Expressway and Sewerage System
along with STP in the light of the same. The alternatives for both project components are
discussed below.

3.11 COMPONENT-I (CONSTRUCTION OF LAl EXPRESSWAY)
The alternatives that have been considered for component-I are:

1 No Project Option; and
1 Construction of Lai Expressway.

3.11.1 No Project Option

No project option means no project will be implemented to resolve the issues arising due to
increase in growth of traffic in Rawalpindi and Islamabad Cities which has put tremendous
pressure on infrastructure of the city, particularly the road network. The traffic volumes on
roads and intersections have reached saturation point mainly due to rapidly growing
population of the cities as shown in Table 3.5.

Table 3.5: Population of Islamabad and Rawalpindi Cities’

Sr. Name of City Population (as per Census) Average Annual

No. Growth Rate
2017 1998 1998-2017

1. Islamabad 2,006,572 805,235 4.91%

2. Rawalpindi City 2,098,231 1,409,768 2.22%

7 Pakistan Bureau of Statistics, Census 2017
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The table 3.5 reveals that during the period between the last two census (i.e. 1998 and
2017) the rate of population growth in Islamabad City is 4.91 % where as in Rawalpindi City
it is 2.22 %, which is considerably high. The high population growth results in tremendous
traffic load especially on Murree road, which is the hub of commercial, educational and
government sector activities in the city, and as a result long traffic queues and traffic jams
are a common sight on Murree Road. Existing Murree Road of length 9.963 km (from G.P.O
Chowk to Faizabad Interchange) is carrying heavy loads of local (Rawalpindi City) traffic as
well as through traffic between Rawalpindi and Islamabad. The Average Daily Traffic (ADT)
is 65,1198 and which is bound to increase in future due to rapid rise in population. This will
further worsen the traffic situation on Murree
deemed unfeasible due to prevailing conditions.

3.11.2 Construction of Lai Expressway

Keeping in view rising problems of traffic growth in twin cities that has put tremendous
pressure on infrastructure of the cities, particularly on road network and Murree Road, RDA
has proposed to establish a signal free Lai Expressway from Sawan Adda to Katarian
supported by interchanges, flyovers and fences on either bank of Lai Nullah to provide an
alternative route to the residents of twin cities for the mobilization purposes to alleviate traffic
problems.

Options for Route Alignment

The two route options considered for the construction of Lai Expressway are as follows:

9 Option A: Construction of Lai Expressway from Sawan Adda to Katarian Bridge and
further connected to 9" Avenue (Agha Shahi Road); and

9 Option B: Construction of Lai Expressway from Sawan Adda to Katarian Bridge and
further connected to 10" Avenue.

Figure 3.4 shows route alignment options for the construction of Lai Expressway.

8 Traffic Survey Report of Murree Road, 2007
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The following criteria were developed for the selection of the route considering physical,
ecological and socio-economic environment:

Avoid densely populated areas/towns;

Avoid land acquisition and displacement of local people to the minimum;

Avoid cultural, religious and historical buildings;

Minimize disturbance to the natural habitats of flora and fauna;

Avoid wildlife sanctuaries, national parks and game reserves;

Avoid potentially security vulnerable areas;

Appropriate distance from the sensitive receptors (for instance, minimum 500m);
Avoid crossing large water bodies like lakes, rivers or streams; and

Avoid crossing airports, railway tracks and other similar structures and facilities
(where possible).

=A =4 =4 -4 -4 4 -4 -4 -4

Both route options were surveyed and studied for the construction of Lai Expressway in the
light of above mentioned criteria. It was observed that Option B is most feasible option for
the construction of Lai Expressway as it involves less land acquisition and resettlement
issues, disturbance to local population, health institutes and educational facilities, fewer tree
cutting, and no damage to graveyards and shrines in comparison to Option A, which involves
damage to different structures including residential, commercial, mosques, schools, parks,
playgrounds and graveyards need to be demolished (fully/partially), enormous number of
tree cutting along the alignment and increased land acquisition issues for the construction of
proposed Lai Nullah Expressway resulting significant environmental and socioeconomic
impacts/upheavals in the Project Area.

Environmental, Social and Economic Sustainability

The Construction of Lai Expressway from Sawan Adda to Katarian Bridge and further
connected to 10" Avenue will increase the environmental, social and economic sustainability
in various ways:

1 Climate change issues will be reduced due to vehicular emissions (NOy SOy, CO,
CO; and Particulate Matters) by constructing signal free expressway which will
eliminate traffic jams;

1 Less noise pollution and vibration issues due lack of traffic jams;

91 Less / negligible damage to the natural habitats of local flora and fauna during
construction and operational phase;

1 Improved mental health of the road users due to smooth flow of traffic and lack of
traffic jams;

1 Smooth flow of traffic and saving of vehicle travel time and vehicle operating costs of
commuters;

9 Reduction in traffic accidents and casualties by traffic congestions;

i Efficient movement of trade, goods and traffic in relatively shorter time;
1 Quicker transports of agricultural products including perishable goods to final
destination;
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9 Reduction in the fuel consumption and transportation cost caused by traffic
congestion and bumpy roads;

9 Construction of Lai Expressway will reduce the burden of traffic flow on Murree Road;

1 Improved environmental aesthetics of the areas due to plantation of trees and
ornamental plants along the route alignment; and

1 Increase in economic growth by providing employment opportunities to the local
residents and vendors during construction phase.

3.12 COMPONENT-II (CONSTRUCTION OF TRUNK SEWER ON BOTH SIDES OF
NULLAH LAl ALONG WIT H STP)

To study different alternatives for the selection of most feasible option, three (03) different
alternatives considered for the component-II of the proposed project as follows:

9 No Project Option;
1 Rehabilitation of Existing Sewer System; and
9 Construction of New Trunk Sewer on both Sides of Nullah Lai along with STP.

3.12.1 No Project Option

No project option means no project will be implemented to resolve the issues arising due to
the absence of adequate sewerage system in the study area to meet the present needs of
overflowing sewers that ultimately discharge into the Lai Nullah, the main drain passing
through the city due to the lack of a proper sewerage network that has worsened conditions,
especially for poor people living in low-lying areas. Therefore; this option is not feasible in
terms of environmental and social economic aspects.

3.12.2 Rehabilitation of Existing Sewer System

Under the option, sewer lines of the existing sewerage system will be replaced with new
oneds that onl y°ofttheviy arsa thatliinoudes S&ellitéo Town and Khayabn-
e-Sir Syed comprising 10 main sewer lines carrying sewage flow of 145 cusecs on right side
and 76 cusecs flow on left side from adjoining areas along Lai Naullah with no sewage
treatment facilities. Whereas, remaining 70% of the city raw sewage will be discharged into
Lai Nullah due to the absence of sewerage network, sewage disposal, and treatment.

Moreover, it was analyzed from the field study and previous studies that due to the absence
of proper sewerage network, sewage disposal, and treatment the conditions in the study
area has worsened, especially for poor people living in low-lying areas. Heavy rains also
cause extensive local flooding and storm water mixes with raw sewage, spreading
contamination throughout the neighborhood while low-lying areas remain flooded for a long
time. Most of the existing drains in the city have been encroached upon, which has further
deteriorated the situation. The storm water channels carrying the untreated sewage of

9 ADB, 2005. Technical Assistance to the Islamic Republic of Pakistan for Rawalpindi Environmental Improvement Project.
Manila
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Islamabad and Rawalpindi are virtually sludge carriers that ultimately discharge into nearby
Soan River, affecting aquatic life and agriculture. All these factors have seriously affected (i)
drinking water quality: (i) open water storage reservoirs are being contaminated with the
discharge of uncontrolled and untreated sewage; (iii) defective, old, leaking water pipelines
that run alongside the sewerage system receive sewage at leaking points; (iv) groundwater
sources become contaminated by percolation of sewage because of the inadequate
sewerage system; and (v) discharge of untreated sewage from Islamabad in Lai Nullah has
contaminated all the tube wells located along this drain.

Therefore; this option is also not feasible in terms of environmental and social economic
aspects.

3.12.3 Construction of Trunk Sewer on Both Sides of Nullah Lai along with STP
A) Construction of Trunk Sewer

The proposed project option lies within Rawalpindi city. The Trunk sewer will be laid on both
sides of the Nullah Lai to carry storm water and wastewater disposed of directly and
indirectly from the residential areas, industries and drains into the Nullah Lai without any
treatment. The approximate length of trunk sewer is about 16 Km with carrying capacity of
about 250 cusecs. The right side of the Project Area will be served by a RCC trunk sewer
l ine ranging from 426 to 720 di afrome new Katadam,d
Mohalla Raja Sultan, Mehmood Abad, Gulshan Abad, Millat Colony, Naya Mohalla, Moti
Mahal, Soan Adda, Agha Sahi, Satellite Town and other small towns located nearby, and left
side of the area will also be served by a RCC trunk sewer line with diameter ranging from

360 to 660 and will <cat er s-e-SihSged WesteandSiele of Nikd w

Lai, Cantonment Area, Soan Adda and other small towns located nearby this reach.
Moreover, Lai Nullah will only be used for storm water due to the implementation of the
proposed option.

B) Outfall Conduct

An RRC Outfall Conduit of 3.0 m x 3.0 m is proposed to be constructed from Soan Adda to
STP which will cater the flow from preceding conduits along both sides of Lai Nullah.

Route Optimization for Outfall Conduct

The two options have been proposed for the route of outfall conduit i.e.:

1 Option-A: Conduit will be constructed along the Adiala Road up to STP (Length=
14km approx.).

9 Option-B: Conduit will be Constructed along the Soan River up to STP (Length= 18km
approx.).

The route option A and B for the construction of STP is shown in Figure 3.5.
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The criterion used for the selection of the route considering physical, ecological and socio-
economic environment is same as mentioned in Section 3.11.2.

Both route options were surveyed and studied for the construction of outfall conduct in the
light of above mentioned criteria. It was observed that Option B is most feasible option for
the construction of outfall conduct as it involves less land acquisition and resettlement
issues, disturbance to local population, health institutes and educational facilities, fewer tree
cutting, and no damage to graveyards and shrines in comparison to Option A, which involves
damage to different structures including residential, commercial, mosques, schools, parks,
playgrounds and graveyards need to be demolished (fully/partially), enormous number of
tree cutting along the alignment and increased land acquisition issues for the construction of
proposed outfall conduct resulting significant environmental and socioeconomic
impacts/upheavals in the Project Area.

C) Construction of STP

The STP will be constructed over an area of 675 acres near Jabbar village on Adiala-Rawat
Link Road on the left bank of Soan River. The trunk sewer will be connected to the STP
through an RCC Conduit of 3.0 m x 3.0 m as discussed above which will cater the sewerage

flow from preceding conduits along both sides of Nullah Lai.

Technology for the Treatment of Wastewater

Different treatment technologies are studied for the treatment of wastewater and these
technologies range from relatively simple low-cost options like Waste Stabilization Ponds
(WSP) to highly mechanized and costly systems, for instance the Activated Sludge Process
(ASP). The choice between the various options depends upon the following factors: (i) the
effluent standards to be achieved; (ii) the capital and maintenance cost of each option and
(iii) institutional capacity available to run an option.

A brief discussion and comparison of each option is given as follows:
i) Waste Stabilization Pond System

Waste Stabilization ponds are large shallow basins, in which raw wastewater is treated
entirely by natural processes, involving both algae and bacteria. They are the most important
method of wastewater treatment in hot climates. However, since the rate of oxidation is slow
so large areas are required for their construction. Their specific advantages are simple
operation and no sludge management problem.

i) Activated Sludge Process

Activated sludge process is the biological treatment, in which aerobic microorganisms
present in wastewater, use the colloidal and dissolved organic matter of the wastewater, for
their multiplication and growth, with the help of oxygen thus converting them into readily
settle able biomass. Generally, the required oxygen supplies are maintained by forced
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supply of air to the wastewater in the aeration tank. The aerated effluent is then allowed to
pass through a secondary settlingtankto separ ate the Dbiomass
part of the "activated sludge" is recycled to the aeration tank to maintain optimum
microorganism concentrations. The remaining secondary sludge is removed from the system
periodically; dewatered and dried; and disposed of.

iii) Aerated Lagoons

Aerated lagoons are completely mixed basins, with detention periods, ranging from 2 to 6
days, in which wastewater is generally treated on flow through basis (without solids
recycling), with forced aeration. The aerobic suspended biological flocs, responsible for the
waste conversion, closely resemble to that of activated sludge process. Area requirements
are in between those of the oxidation ponds and activated sludge process.

iv) Tricking Filter Process

In this process, the settled wastewater is allowed to trickle down over a circular deep bed of
coarse aggregates filter. The microbial film, developed on the surface of aggregates over
time, treats the wastewater. A part of this film, washed away by the hydraulic action of

trickling wastewater, is separated in secondary clarifier, in form of humus sludge, disposed
of after sludge treatment.

V) Oxidation Ditch
Oxidation ditches are modified form of activated sludge process with longer SRT and Low
FM ratio. The comparison of different Technologies in terms of Area and Cost is discussed in

Table 3.6.

Table 3.6: Comparison of Different Technologies in Terms of Cost'?

Land Capital Cost Annual

Technologies Requirement (Excluding Land Operational
Cost) Cost

(Acres) (Million PKR) (Million PKR)

Waste Stabilization Ponds 850 4,100 50

Activated Sludge Process 82 11,100 1,375
Trickling Filter 99 16,100 1,175
Aerated Lagoon 205 8,900 1,425
Oxidation Ditch 107 12,700 1,800

Based on the average sewage flow, the above table presents tentative cost assessment and
land requirement for various wastewater treatment technologies for budgetary estimates.
However, the treatment technology to be used for the treatment of sewage will be ASP.

10 Feasibility Report of Lai Expressway Project for STP, 2020
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Therefore; the Construction of Trunk Sewer on both Sides of Nullah Lai along with STP is
most feasible option in terms of environmental and social economic aspects.

Table 3.7 depicts the reasons for the selection of Construction of Trunk Sewer on both Sides
of Nullah Lai along with STP in comparison with other options in terms of Economic,

Environmental, and Social Aspects.
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Table 3.7: Analysis of Alternatives in Terms of Economic, Environmental, and Social Aspects

Impacts of Project Options
on Parameters

Types of Alternatives

1. No Project Option

2. Rehabilitation of Existing Sewer
System

3. Construction of Trunk Sewer on
both Sides of Nullah Lai along
with STP

Environmental and
Engineering
Considerations

A Climate change issues will arise due
to the emissions of greenhouse
gases (GHS) and hydrogen sulphide
(H2S) from the nearby drains and
Nullah Lai due to the absence of
sewer system, as observed during
site visit.

A Urban flooding will increase in the
study area during intense rainfall
events due to the overflow of Nullah
Lai in absence of adequate sewer
system.

A Eutrophicll issues will arise in
nearby Nullah Lai.

A The existing sewer is reportedly blocked
- under capacitated or failed due to
6Mi crobiologically
which  will result in seepage of
wastewater to the groundwater table,
hence deteriorating the groundwater
quality.

A Climate change issues will arise due to
the emissions of greenhouse gases
(GHS) and hydrogen sulphide (H2S), as
existing sewerage system covers only
30% of the city area.

A Urban flooding will increase in the study
area during intense rainfall events due to
the overflow of Nullah Lai in absence of
adequate sewer system.

ATree cutting will be involved along
excavation sites.

ADue to deep excavation, it disturbs
ground which may be home to small
animals and insects, resulting in the
disturbance of local ecosystem, and
habitat of the species in the immediate
vicinity.

A Capacity of sewer system will be
enhanced that will eradicate
microbial corrosion and seepage in

groundwater.

A Climate change issues will be
reduced due to the adequate
sewerage system.

A Enhancement in  storm  water

carrying capacity of Nullah Lai during
intense rain events.

A Tree cutting will be less.

A Eutrophic issues will be reduced in
Nullah Lai due adequate sewerage
system.

A Due to deep excavation, it disturbs
ground which may be home to small
animals and insects, resulting in the
disturbance of local ecosystem, and

habitat of the species in the
immediate vicinity Therefore, it is
suggested that Trenchless

technology shall be used for lying
sewer network on both sides of
Nullah  Lai, which significantly

11 Eutrophication is an enrichment of water by nutrient salts that causes structural changes to the ecosystem such as: increased production of algae and aquatic plants,
depletion of fish species, general deterioration of water quality and other effects that reduce and preclude use
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Impacts of Project Options
on Parameters

Types of Alternatives

1. No Project Option

2. Rehabilitation of Existing Sewer
System

3. Construction of Trunk Sewer on
both Sides of Nullah Lai along
with STP

reduced the volume of excavation,
disturbs less ground which may be
home to small animals and insects.
This reduces the impact of the new
pipe and tunnel on the local
ecosystem, and maintains the habitat
of the species in the immediate
vicinity.

A lmproved topography by adequate
conveyance of sewage in the study
area.

A Improved quality of Soan River due
to disposal of the treated water from
STP.

Social A Local population of the proposed | A Local population of the proposed Project | A Local population of the proposed
Project Area will suffer from dengue, Area will suffer from dengue, malaria, Project Area will not suffer from
malaria, asthma, hepatitis and asthma, hepatitis and gastrointestinal health and safety issues due to
gastrointestinal diseases. diseases due to improper sewer system. prescience of adequate sewer

A Utilities present near the Project Area will system.
require  temporary shifting  during | A Utilities present near the Project
construction phase. Area will require temporary shifting
during construction phase.
Economic A Cost will be required to mitigate the | A Job opportunities for skilled and unskilled | A Job opportunities for skilled and

climate change issues, urban
flooding and health problems.
A No job opportunities for skilled and

unskilled labours.

labors.

A Cost will be required to mitigate the
climate change issues and health
problems.

unskilled labours.

A Less cost will be required to mitigate
climate change issues.

A Compensation cost will be incurred

A Compensation cost will be incurred for for purchasing land from local
Title of Document Document No. Page No.
Preliminary Environmental Assessment 4122-01 3-26




Impacts of Project Options

Types of Alternatives

on Parameters

1.

No Project Option

2. Rehabilitation of Existing Sewer
System

3. Construction of Trunk Sewer on
both Sides of Nullah Lai along
with STP

purchasing land from local masses for
the construction of temporary
construction camps.

A Cost will be required for shifting utilities.
A Cost required for the construction will be

less in comparison to option one and
three.

masses for the construction of
temporary construction camps.

A Decline in loss of income from the
dumping of electrical appliances due
to emissions of methane and
hydrogen sulphide from nearby
Nullah Lai.

A Cost required for the construction will
be more in comparison to option one
and two but issues related to
handling sewerage system will be
alleviate and will benefit local
population in elongated run.
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4 DESCRIPTION OF THE ENVIRONMENT

4.1 GENERAL

For any development project, the prevailing environmental conditions need to be assessed
prior to the preliminary stages of planning, designing and execution of the project.
Identification of physical, ecological and social aspects of environment and collection of
relevant data is essentially important for the evaluation of impacts as well as for the
suggestion of adequate mitigation measures, which forms the basis for the implementation
of the proposed project in terms of prevailing environmental and social conditions in the
study area.

The existing environmental conditions of the proposed project have been considered within a
COl of 25 m from the shoulder on either side along the proposed route for the Lai
Expressway Project with respect to physical, biological and socio-economic aspects (COI
Maps already referred in Chapter-1). Information has been collected from variety of sources,
including published literature, District Census Reports (DCRs), field observations and
surveys, conducted specifically for this project have been analyzed for this study.
Consultations were also held with the general public and stakeholders of the Project Area in
order to seek the public opinion on the implementation of the proposed project.

The data presented in the forthcoming sections has been collected from the primary and
secondary sources. For primary data acquisition, the Environment and Social team
conducted the field visit from 11" to 17" of March, 2020. Filed visit report is attached as
Annex-lll. Various questionnaires and checklists were utilized as a tool for baseline data
collection during field visit which are attached as Annex-IV.

4.2 PHYSICAL ENVIRONMENT

The following section provides an overview of the information on physical environment of the
COl collected from primary as well as secondary sources. The major parameters covered
include Physiographic and Topography, Geology, Soil, Seismicity, Climate and Meteorology,
Water Resources, Solid Waste, and Land Use, etc.

4.2.1 Physiographic and Topography

The metropolitan area of Islamabad-Ra wal pi ndi |l ies between | ongitu
and |l atitude 33A30Nj and 33A5 odiNpistict of the Rurijad withs | a ma b
general height varies from 457 to 1,604 m above the mean sea level (msl). The terrain in the

metropolitan area of Islamabad-Rawalpindi consists of plains and mountains whose total

relief exceeds 1,175 m.
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The metropolitan area divided into four physiographic!? zones i.e.:
1 Margalla Hills;

1 Higher Plain;

I Lower Plain; and

9 Valley Area.

Margalla hills are located in the north of the area. The dominant formations are composed
of sandstone, shale, and lenses of conglomerates and are covered with permanent mixed
scrub and coniferous forest. The ground elevation is up to 1,240 m at the upstream end.
There are three major tributaries of Lai Nullah namely Saidpur Kas, Tenawali Kas and
Bedarawali Kas, which originate from the Margalla Hills forming a very steep channel bed
slope of about 1/10.

The higher plain expands over the built-up area of Islamabad City with a gradual slope from
North to South. Saidpur Kas, Tenawali Kas and Bedarawali Kas run southward in the plain
and finally flow into Lai Nullah just upstream of Kattarian Bridge.

The lower plain extends over the upper part of the Rawalpindi area above Chaklala Bridge.
This area is flatter than the upper Higher Plain and the lower Valley Area forming a bowl-
shaped topography. Rawalpindi city area is covered with alluvium and eolian deposits and is
part of dissected basin plain formed by Lai Nullah and its tributaries.

The valley area is located below Chaklala Bridge. The valley area, falling down to the Soan
River, a tributary of the River Indus is composed of gravel/boulder and sand/silt.

The study area of the proposed project falls in both upland (North) and lowland (South)
areas surrounded by roads, bridges, flyovers, graveyards, residential areas, medical and
health institutions and commercial area. Figures 4.1 & 4.2 represent the topography of the
Component-I and Component-II respectively.

12 JICA (2003) The Study on Comprehensive Flood Mitigation and Environmental Improvement Plan of Lai Nullah Basin in The
Islamic Republic of Pakistan, Final Report, CTI Engineering International Co., Ltd., Pacific Consultants International
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Figure 4.1: Topography of the Study Area (Component-I)

Title of Document
Preliminary Environmental Assessment

Document No.

4122-01

Page No.
4-3



s 1wy srvwws sreyow srowvn
27 sl

2 Fss

Dhok Gisja
Dhok Chatfha 2
PindDadu
L]
Kaia
.
ipa Ch
- 4
vl
o Sady  baed
o0 Dam s : k /
D) L ‘ Mg B
Tigabad
<l Sher Zaman s Chaldal
/Colony 3 S

g = .
g XarnaYadsat |2
™ c.m -

3700000 315000

0 0.75

15

3
KmLNote: Drainage line has been extracted using SRTV

Gharitabad

/ el

K4

Legend
. Loc ality

Proposed Trunk Sewer
jmm— Outfall Conduit (Option-1)
jm— Outfall Conduit {(Option-2)
e | 2i Nullah
e Soan River
— Drainage Line

Adiala Road

National Highway

+ Railway Line

@ Sewage Treatment Plant
E levation {masl)
wor High @ 612

Low : 376

3720000

330000

T
3700000

320000 3705000

¥ L)
3710000325000

¥
3715000

T
330000

Figure 4.2: Topography of the Study Area (Component-Il)

Document No. Page No.
4122-01 4-4

Title of Document
Preliminary Environmental Assessment



&2/
g

4.2.2 Geology

The geological structure and stratigraphy of the Islamabad-Rawalpindi area is very complex
due to the convergence of the Indo-Pak and Eurasian Tectonic Plates and their collision that
began about 20 million years ago. The geological history records a long period of gentle
geological fluctuations and slow deposition in the study area while the Indo-Pak Plate drifted
northward. This period is followed by more vigorous tectonic processes and rapid deposition
since the convergence of the Indo-Pak and Eurasian Plates. Therefore, the period from the
Middle Jurassic to the Lower Miocene (150 million years) is represented by only 675 m of
primarily marine sedimentary rocks, whereas the last 20 million years are represented by
more than 7,570 m of continental sedimentary rock*3.

The sedimentary rocks exposed in the Islamabad area date from the Middle Jurassic to the
Quaternary. Three structural zones can be pointed out in the study area:

1 Mountainous Margalla Hills in the North: Jurassic through Eocene limestone and shale
complexly folded and thrust along the Hazara Fault Zone;

1 South of the Margalla Hills: The southward-sloping piedmont bench (piedmont fold belt)
is underlain mainly by truncated folds in the sandstone and shale of the Rawalpindi
Group; and

1 Southernmost Area: Fluvial sandstone, clay stone and conglomerate deposits along the
axis of the Soan syncline west-southwestward.

The Hazara Fault Zone is located in the north of the Islamabad-Rawalpindi area and affects
a scope of about 25 km of width and 150 km of length. The area is convex to the south and
extends west-southwestward away from the Himalayan Syntaxis. Hence, the thrust and fold
structure of the Margalla Hills immediately north of Islamabad is complex: there are at least
five principal thrust sheets repeating the pre-Miocene marine section.

In the Piedmont Fold Belt Area, Pleistocene conglomerate, overlying sandstone of the
lower Miocene, is folded in the broad anticline at Shakar Parian Park in Islamabad.

The Soan Syncline is an asymmetric, faulted fold of regional extent, plunging west-
southwestward where fluvial sandstone, clay stone and conglomerate were deposited. The
maximum width of the synclinal in the study area is about 11 km, but the fold extends 100
km to the southwest.

The Quaternary Deposits are generally heterogeneous. The subsurface mainly presents
silt and clay deposits. The gravel beds are present in discontinuous layers with silty clay.
Their thickness decreases in the south and west. The average thickness of the alluvium is
more than 200 m, and can even be 300 m in some areas.

13 |gbal M. Sheikh, Mustafa K. Pasha, Van S. Wiliams, S. Qamer Raza, and Kanwar S.A. Khan (2007),
Environmental Geology of the Islamabad-Rawalpindi Area, Northern Pakistan, Study by Geological Survey of
Pakistan, under the auspices of the U.S. Agency for International Development, U.S. Department of State, and
the Government of Pakistan
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Four different main lithological units are present in the Islamabad-Rawalpindi area: (i)
Sandstone and limestone of Cretaceous age, (i) Margalla Hill limestone of Eocene age, (iii)
Nimadrics of Miocene to Lower Pleistocene, and (iv) Deposits of Pleistocene and Quaternary
age. The stratigraphic section of consolidated rocks in the Islamabad-Rawalpindi area is
shown in Figure 4.3. Figures 4.4 & 4.5 show the geology of the study area Component-1 &
Il respectively. Table 4.1 showing the different formations of the Pleistocene and Holocene
in the study area and their main lithology characteristics.

Table 4.1: Lithology Characteristics of Geological Units

Sr. No.

Unit Name

Lithology

Thickness

(m)

Stream-Channel Alluvium

Unconsolidated, channel-cross bedded,
moderately sorted channel and bar deposits
of sand and gravel

3

Flood and Fan

Alluvium

Plain

Flood plain: Unconsolidated, channel cross
bedded, moderately sorted channel and bar
deposits of sand and gravel, overlain by
relatively thin veneer of silt, clay and
organic material

Fan alluvium: Primarily unconsolidated sand
and gravel of a mixture of the lithologies
found in the tributary watersheds. The
surface may be covered with thin soil of silt
and clay. Poorly sorted and beddes. Debris-
flow deposits are common

Flood-plain
alluvium: 6

Fan
alluvium: 20

Alluvium and Windblown
Silt

Eolian silt and stream-channel, flood plain,
terrace and slope-wash alluvium

10

Terrace Alluvium

Unconsolidated, channel-cross bedded,
moderately sorted channel and bar deposits
of sand and gravel, overlain by relatively
thin veneer of silt, clay and organic material

Potwar Clay

Windblown clay and silt and subordinate
amounts of alluvial gravel. Fine grained,
hard, compact and calcareous

1-35

Lei Conglomerate

Subangular cobbles of Eocene limestone as
large as 30 cm. Matrix of reworked eolian
silt. Conglomerate is thickly interbedded
with sandy silt beds and gravel beds.

106

Source: Geological Survey of Pakistan, under the auspices of the U.S. Agency for International Development,
U.S. Department of State, and the Government of Pakistan (2007)
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Figure 4.3: Composite Stratigraphic Section of Consolidated Rocks in Study Area
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4.2.3 Soil

Soil in the area derived from rocks in the province, as well as originates from fluvial deposits.
In zones where depositional landforms are present, the surface can be: (i) without any sail
development (stream beds, low islands and bars), (ii) covered with fine sand, silt and clay
with a relatively high organic content and fertile soil (stream flood plains), (iii) covered with a
thin layer of fine-textured soil overlying channel deposits of sand and gravel (stream and fan
terraces), and (iv) covered with fertile and easy tilled soil overlying fine silt and clay deposits
(loess plains).

In areas where erosional landforms are present, the surface can be covered with thin sandy
soil derived from weathering of the underlying rock (conglomerates of the Soan formation or
Lei conglomerate, Kamlial formation). The soil in the study area varies from sandy loam to
sandy clay loam, silty and loamy.

4.2.4 Seismology

The project site falls in the Punjab Plain, which has low to moderate level of seismicity. The
project region has been subjected to severe shaking in the past due to earthquakes in the
Himalayas. The known main active fault of the Himalayas is the Main Boundary Thrust
(MBT). The epicenters of low to moderate magnitude earthquakes, recorded in the Punjab
Plain are associated with the subsurface fractures in the basement rocks, which are
concealed by thick alluvial deposits.

According to Building Code of Pakistan, 2007 prepared by NESPAK, the Project Area falls in
Seismic Zone 2B of Pakistan (low to moderate damage), and peak ground acceleration
(PGA) from 0.16 to 0.24g. The proposed Project Area falling under Seismic Zone-2B.
Figures 4.6 & 4.7 show the seismic zoning map of both components.
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Figure 4.6: Seismic Zone Map of Component-I
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