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for other parties concerned for mitigating possible impacts associated with the national highway
component of the Project.

94. NHA will ensure that (i) all required mitigation measures that need to be incorporated
into the project design are passed on to the engineering consultant, (ii) the bidding document for
contractors contains all required mitigation measures to be implemented during the construction
period and the obligation for contractors to implement the EMP during construction, (iii) the No
Objection Certificate is obtained prior to granting any civil work contract, (iv) monitoring of the
EMP implementation is undertaken on a regular basis, as required, and the annual report on
EMP implementation is well documented, (v) coordination occurs with other parties and
government agencies to effectively implement the EMP at all stages of the Project, (v) remedial
actions will be undertaken for handling unpredicted environmental impacts, and (vi) additional
environmental assessment will be undertaken if any change in the alignment or project design
occurs.

95. To ensure that contractors will comply with the provisions of the EMP, the following
specifications should be incorporated into all construction bidding procedures: (i) a set of
environmental prequalification conditions for potential bidders, (ii) a list of environmental items
to be budgeted by the bidders in their proposal, (iii) environmental evaluation factors for bid
reviewers, and (iv) environmental clauses for contract conditions and specifications.
Furthermore, the full EIA report should be made available for potential bidders.

B. Institutional Capacity to Address Environmental Concerns

96. The general manager of environment/social/lands of NHA, and in particular the director
and staff of environment and afforestation, will be responsible to implement the EMP. The
regional deputy director of environment and afforestation at the Peshawar Regional Office will
be responsible for directly supervising the contractor and consultant in implementing the EMP.
To strengthen the institutional capacity for environmental management, the subproject will hire a
supervision consultant (environment). That consultant will assist the regional deputy director
and project director who will be responsible for handling NHA’s obligations with respect to
contract documentation, including the EMP. The supervision consultant shall (i) ensure that all
contractual obligations related to design and construction are met, as well as those for
environmental and social compliance; (i) update the subproject’s initial environmental
examination and the EMP; (iii) monitor implementation of the mitigating measures; and (iv)
organize environmental training for the NHA staff and contractors’ consultant.

97. The environmental monitoring plan (Appendix 2) has been prepared to guide staff and
other parties in monitoring (i) the environmental impacts on the project corridor (physical,
biological, and socioeconomic); (i) unexpected environmental impacts; (iii) compliance with
legal and tribal community obligations; (iv) rehabilitation of borrow areas, tree planting, and
restoration of camp sites; (v) implementation of mitigation measures, effectiveness of the
mitigation measures (and to recommend improvements in mitigation measures, if necessary);
and (vi) post-construction (environmental audit). NHA may outsource implementation of the
environmental monitoring plan, especially to monitor noise, air, and water quality.

VIIl.  PUBLIC CONSULTATION AND DISCLOSURE

98. A community consultation exercise was carried out during early August 2005 as part of
project preparation. The process included both semi-structured interviews with small groups and
more formal consultation meetings. A total of 11 public consultations were held at various
locations along the road alignment and a total of 192 affected people participated. Details of the
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public consultations are shown in Appendix 3. The EIA report was submitted to EPA of NWFP
for seeking its approval, to meet the mandatory requirements under Section 12 of Pakistan
Environmental Protection Act, 1997 and Environmental Impact Assessment Regulations, 2001.
Newspaper advertisement was launched in three newspapers on 4 and 5 April 2006, and EPA
of NWFP convened a public hearing on 3 May 2006.

99. The key concerns expressed during semi-structured interviews and small meetings were
the stress on local resources and infrastructure in nearby communities, and especially that
arising from construction camps, as well as issues relating to affected people’s livelihoods and
compensation. The formal consultation meetings raised the following environmental concerns:
(i) extensive strip-plantations of native species of bushes and/or trees along the roads; (i)
controlled excavation and blasting activities, especially near populated areas; (iii) the contractor
must repair and/or reconstruct the structures damaged by the road construction works and
activities; (iv) rehabilitation and/or leveling of the sites used for labor camps and quarrying of
construction materials; (v) spoil dumps should be leveled so that adjacent communities and
farmers may use the same for agroforestry purposes (crops and/or tree planting); (vi) minimize
dust and noise pollution during construction works; (vii) labor camps should not be established
too close to local villages and towns; (viii) leftover construction material must be disposed of
before leaving (not left lying as such on site); and (ix) construct underpasses or high-clearance
culverts by the villages and towns so that the people can move around conveniently to other
villages, their grazing areas, and their water, fodder, and firewood collection points.

IX. CONCLUSION

100. The subproject will result in economic and social benefits to the region. It will help
reduce poverty, bring about social uplifting of the area, and will improve transport links within
Pakistan and with Afghanistan and the Central Asian republics. The benefits from the subproject
are primarily due to reduced transport costs and travel times. The subproject will result in
positive environmental impacts that include a reduction in dust levels through paving of the road
shoulders and increased tree plantation, as well as provision of deep well groundwater to the
local inhabitants. Implementing the EMP and monitoring plan will minimize potential negative
environmental impacts. This project is the only option that fulfills political, security, financing,
and environment requirements of the area’s inhabitants. In the long term, the provision of an all
year access facility could offer enormous development potential for the people and area.

101. Environmental, social, and biological issues were investigated using the data collected,
and various statistical techniques were used to calculate the magnitude of impacts during the
construction and operational phases. Most of the issues encountered were evaluated and found
to be below the established NEQS. The few impacts, such as shortage of water, cutting of trees,
noise, rock blasting, soil erosion, drainage, and those related to safety, were rated as moderate
to high. Proper mitigation measures are proposed in the EMP, which will keep the severity level
within permissible limits. Social issues and concerns were raised during the public consultation
process that included relocation of graves, shops, dispensaries and first aid treatment centers,
houses, and schools; noise control measures; and provisions of bus stops, safety features, and
bus bays. With regard to these, appropriate measures were proposed to the satisfaction of the
local community.

102. Land acquisition issues are not very complex. The tribal land usually belongs to the tribe,
and each tribesman has a share in that piece of land. Proper land marking and division will
make land assessment easy, and the acquisition process will go smoothly. NHA will facilitate
constituting a committee including the political agent, district coordination officer and FATA
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revenue and other line departments, such as the FATA Building Department, which will facilitate
the land acquisition process and appraise structures’ values. The land acquisition process
requires diligent care to avoid unnecessary delay and prompt payment for land and assets in
order to ensure harmony with the local communities and the Project’'s smooth progress.

103. Blasting may become a very serious safety and environmental concern. Therefore, only
low-impact, low-yield explosives will be used. To address other safety and environmental
issues, bench and/or step cutting will be undertaken using mechanized options to make the
slopes stable, measures to clear the water passage in the nearby Khwar beds will be employed,
and, if possible, retaining walls or cantilever bridges will be installed on turnings.

104. Improper drainage is the most common cause for roads to fail. Therefore, the EMP will
ensure that proper and effective components are incorporated into the new designs. Erosion
from the embankments can cause damage to road infrastructure, and it needs to be addressed
and minimized either by planting shrub or trees or by other means provided for in the EMP.

105. Traffic safety is NHA’s utmost priority during the construction and operational phases.
Therefore, extra care will be taken in providing safety measures in the operational phase. This is
discussed in detail in chapters V and VII, above.

106. Internal and external monitoring with an appropriate organization was suggested.
Appropriate training was proposed to enhance the capacity of NHA, the contractor, and
consultant staff. The links between the key players have been established and a reporting
mechanism was also proposed. In case of any EMP noncompliance or violation, a grievance
redress system will be activated to resolve the dispute. This information and data will be used
during and at the end of Project to evaluate the EIA, EMP, and Resettlement Action Plan
designs, the progress of the subproject, and its rating in the light of social and environmental
parameters set before the project implementation.

107. The graveyards and relocation of graves are sensitive issues. During the implementation
phase, the Project Director, consultant, and contractor’s representative must coordinate with the
community. The graves shall be relocated with the involvement of community notables and
religious scholars and with the highest level of honor and dignity.

108. Environmental and social training will be important for successful project implementation.
Adverse impacts can be minimized and/or kept within acceptable limits using the EMP. The
EMP will develop work plans related to mitigation and monitoring during the planning and design
stage and during construction and operation. The EMP will be made part of all contract
documents, ensuring that NHA and all contractors will implement these mitigation measures.

109. The contractors will be responsible for a large number of the EMP actions. To strengthen
environmental skills or the experience of contractors’ staffs and of project implementing
agencies, a series of training programs will be undertaken by NHA.

110. To compensate disturbance to human living conditions, NHA will provide four to five
deep well water bores and complete piped water supply to the inhabitants of all the areas
adjoining the Khwar bed. The subproject will improve drainage features, avoid blasting that uses
high intensity explosives, provide better design and alignment for culverts and bridges, construct
new bridges with better alignments, provide drainage with space for shoulders on both sides,
and restore borrow pits and quarries. Finally, the subproject will improve grades, horizontal and
vertical curves, and sight distances to avoid torque problems faced by overloaded trucks.



ENVIRONMENTAL MANAGEMENT PLAN (EMP)

Project Type(s) of Potential Where the impact When the Magnitude Mitigation Measures Institutional Responsibility
Activities Impact Impacts on is likely to impact is likely | of impacts
Environment happen to occur Implementation | Supervision
Preconstruction/Design Stage
Formation Hindrance, Congestion, Few congested, Rush hours Can be e In built-up areas, apply | Technical National
width in built- public bad air quality | built-up areas, throughout serious. as feasible some Design Highway
up areas nuisance locally, high towns project lifetime flexibility in widening on | Engineer Authority
emissions, one side only. (NHA),
high noise ¢ Incorporate technical Environmental
design features that Consultant
allow flexible shoulder
width in towns.
o Explore incorporation
of additional parking
lots and bus bays.
Land Sociocultural | Losses of Ganj Garh, Prior to contract | Intermediate |e Relocation Resettlement NHA
acquisition homes, assets | Jabba, Lala letting and start | but can e Minimize land expert local
and and lands, China, Maskat, of construction become a acquisition wherever government
resettlement livelihoods, Ali Masjid, Kata problem if not possible by rerouting. (e.g. political
religious Kosha, existing handled « Realign road to reduce | agent)
structures track, Gurgura, properly. impact of dwellings.
Changi Khel, « Provide adequate
Neki Khel, Ayub compensation based
Alfridi, Shaik wal, on resettlement plan to
Sadu wal ) project affected
bypassing Landi persons (PAPS).
kotal,Shanwari
Khunga Khel, and
Torkman
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Project Type(s) of Potential Where the impact When the Magnitude Mitigation Measures Institutional Responsibility
Activities Impact Impacts on is likely to impact is likely | of impacts
Environment happen to occur Implementation Supervision
Design Uneasy traffic | Congestions Applies for all Rush hours, Intermediate | e Improve road Design Engineer NHA,
expressway | flow, and undesired | built-up areas on | night time geometry. Environmental
to standards | hazardous encounters entire alignment ¢ Provide markings for Consultant
with special driving with slow center and edge lines
reference to conditions traffic and and stop lines at
local due to pedestrians, junction and stop bus.
dangers livestock accidents with ¢ All markings and signs
crossing animals must be reflectorized.
e Improve junction and
fly-over layouts.
e In built-up areas,
incorporate service
lane and crossings for
pedestrians, as
feasible.
e Bus, taxi and rickshaw
bays in built-up areas
¢ Prevent farmer
vehicles crossing the
highway and provide
sufficiently
dimensioned culverts
for passage through
expressway alignment.
* Provide signage for
livestock and animal
crossings.
Drainage Environmental | Aesthetic, All along road in During and Major ¢ Slopes of embankment | Design Engineer NHA,
issue and road water pond, mountainous after rains leading to water bodies Environmental
Infrastructure | breeding area will be modified and Consultant
ground for screened so that
mosquitoes contaminants do not

enter the water body.
Proper design and
maintenance

(44
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Project Type(s) of Potential Where the impact When the Magnitude Mitigation Measures Institutional Responsibility
Activities Impact Impacts on is likely to impact is likely| of impacts
Environment happen to occur Implementation Supervision
Cultural Impact on Social Impacts | To be checked At planning o Construction activities NHA, in bid NHA, Social
properties mosques, all along the stage avoid any interference documents for Consultant
madrassas, project corridor. with cultural heritage contractor, Design
graveyard, and sites. Consultant,
archeological e In case of unavoidable Sociologist
sites interference, prior
notification and
consultation needed for
consensus on options
(e.g., relocation or
rebuilding) or any other
form of agreed
compensation.
Oil spillage Contamination | With All along entire o Detailed technically Design Engineer NHA,
caused by of soil and subsequent alignment designed solutions to Environmental
tanker water environmental curb contamination risk Consultant
accident resources hazards o Elaboration of
contingency plan
Structures Flash flow may Throughout Construction Serious if e Adequately designed x- | Design Engineer NHA,
be designed | damage project corridor and operation structures sections of drainage Environmental
to address structure or during rainy under- structures to be based Consultant
flash flow cause seasons designed. on hydraulic studies for
risk drainage last 50 years.
problems in e Protective measures

urban areas

against scouring at
bridges and culverts
(e.g., planting with soil
stabilizing shrubs and
grasses)

In built-up areas,
sufficiently size drains,
possibly install small
check dams to reduce
water flow velocity.

All structures to be
constructed with
reasonable safety
against seismic
impacts.
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Project Type(s) of Potential Where the When the Magnitude Mitigation Measures Institutional Responsibility
Activities Impact Impacts on impact is likely impact is of impacts
Environment to happen likely to occur Implementation Supervision
Location in Windstorm Visibility During dry Dry windy Can be Design standards of Design Engineer, | NHA
area subject | gusts or smog | problem, windy weather, | weather occasionally structures to withstand Supervision Maintenance,
to dust causing possibly anywhere on serious. wind velocities of 130 Consultant Environmental
storms, obstruction causing project corridor km/hr or maximum Consultant
smog, fog and risk of accidents recorded in 50 years
driving For stabilizing,
planting of shrubs
next to embankment
Plan for regular road
maintenance during
season with high
incidents of dust
storms and smog.
Location in Seismic Air, water, Throughout After Can be Adequately design Design Engineer, | NHA
area with activities may health, food project corridor | earthquake serious at structures up to seismic | Supervision Maintenance,
seismic damage quality, jobs, with intensity times. scales indicated on Consultant, local | Environmental
background | structures, safety higher than seismicity map. authorities Consultant
environment, designs are Seismic loads for
health, lives. intended to bridges to be computed
withstand in accordance with
revised seismic code of
Pakistan.
Discuss contingency
planning measures with
respect to road
connectivity and rapid
remedial reconstruction
of structures in case of
earthquake events or
other natural disasters.
Planning Avoidable loss Prepare material plan. Contractor NHA,
material of agricultural Environmental
balance land for dump Consultant
sites, borrow
area
Planning site | Construction Prepare health and Contractor NHA,
activities causes danger safety plan. Environmental
to local Consultant

workers

144
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Project Type(s) of Potential Where the When the Magnitude of Mitigation Measures Institutional Responsibility
Activities Impact Impacts on impact is likely| impact is likely impacts
Environment to happen to occur Implementation] Supervision
Construction Phase
Camp Site and Construction Works
Site Sociocultural, Sanitary waste | Several sites Throughout Minor if Prior consultation with local | Contractor NHA,
selection of | environmental, | disposal, solid | along construction recommenda- contractor needed to obtain Environmental
construction | acceptability to | (kitchen) waste | expressway for | period tions are No Objection Certificate for Consultant
camp, public owner disposal, fuel construction followed. establishing work camps
materials interference, leakage, noise and workshops, or
storage, friction with and additional agreement made with the
human residents traffic, water landowner.
activities on usage and Site construction to be
site, travel pollution supervised
to and from Proper storage and
construction fencing, locking of storage
camp rooms containing
hazardous material
Setting up complaints
office; advertising ways to
voice complaints.
Site Loss of Loss of plants 7.3t0 23 km Long lasting Moderate Manage design to Design NHA,
restoration roadside in an area with | especially, all minimize removal roadside | Engineer Environmental
after vegetation, already scarce | along routes, plantation. Consultant
contract assets, and biodiversity, camps Apply flexibility in decision
completion plantations, if and loss of reducing shoulder width.
any, in an area | functional

of scarce
biodiversity;
dissatisfaction
with
rehabilitation
measures after
completion.

benefits from
roadside plants

Plan compensatory
planting: for each tree
felled, 10 plants of similar
or local flora specie.
Contractor will provide plan
for removal and
rehabilitation of site upon
completion.

Conduct photographical
and botanical inventory of
vegetation before cleaning
the site.

Disallow introduction of
exotic species or species
with known environmental
setbacks (e.g. Eucalyptus,
Prosopis).

T Xipuaddy
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Project Type(s) of Potential Where the When the Magnitude Mitigation Measures Institutional Responsibility
Activities Impact Impacts on impact is likely| impactis likely| of impacts
Environment to happen to occur Implementation Supervision

Sanitation Health risk to At all solid and | Throughout Moderate Contactor to provide proper Contractor NHA
and waste work force and liquid waste operation of waste management plan for Maintenance,
disposal public if not collection work camps composite waste. Environmental
facilities and properly areas, latrine and long Sewerage system at such Consultant
camp site manage sites of camps | lasting impacts camps to be properly

designed (pit latrines or

required septic tanks) to

receive all sanitary waste

waters.

Provide adequate sanitation,

washing, cooking, and

dormitory facilities.

Sewerage treatment facility

be designed and located to

ensure that no water

pollution takes place.

Lined wash areas will be

constructed within the camp

site or site for receipt of

wash waters from

construction machinery.
Movement of | Environmental | Soil Throughout During Low Construction vehicles, Contractor via NHA
vehicles in impact, compaction project corridor | construction machinery, and equipment will | bid documents Maintenance,
construction damage of and alteration period move, or be stationed in the Environmental
site and properties, of percolation designed right-of-way to avoid Consultant
along impacts from and vegetation unnecessary soil compaction.
haulage temporary pattern, Damage will be instantly Approved labs
routes haul and damage to repaired and/or compensated

access roads

properties and
utilities

at contractor’s obligation.

Air, water, and soil quality to
be monitored regularly as in
EMP

Existing road and tracks will
be used to the extent possible
for hauling materials.

9
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Project
Activities

Type(s) of
Impact

Potential
Impacts on
Environment

Where the impact
is likely to
happen

When the
impact is likely
to occur

Magnitude
of impacts

Mitigation Measures

Institutional Responsibility

Implementation

Supervision

¢ In unavoidable

circumstance, suitable
compensation will be paid
to people whose land will
be temporarily acquired for
duration of construction.
Compensation will cover
loss of income and land
restoration.

Prior to alignment of new
haul roads, topsoil will be
preserved or at least will
be used for turfing and
embankment.

Movement,
maintenance,
and fuelling of
construction
vehicles

Environmental
pollution and
contamination

Contamination
of soil,
irrigation and
groundwater
from fuel and
lubricants

All irrigation
canal crossings,
all work sites

During
construction
period

Slopes of embankment to
be designed so that
pollutants do not enter
water bodies.
Construction vehicles
and equipment to be
properly maintained and
fuelled so that oil and
diesel spillage do not
contaminate soil.

Fuel storage and
refueling sites to be kept
away from drainage
channels.

Oil and grease traps to
be provided at fuelling
locations to prevent
contamination of water
Unusable debris shall be
dumped in nearest
landfill sites.

Waste oil to be sold off to
authorized vendors.
Water quality to be
monitored as envisaged
in the EMP.

Contractor via
bid documents

NHA,
Environmental
Consultant

T Xipuaddy
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Project Type(s) of Potential Where the When the Magnitude Mitigation Measures Institutional Responsibility
Activities Impact Impacts on impact is likely| impact is likely of
Environment to happen to occur impacts Implementation Supervision
Creation Solid, liquid Air pollution Around Throughout Moderate Disallow siting of work camps, Contractor via NHA,
and waste associated campsites construction including waste dumpsites, closer bid documents Environmental
burning of | generated, with burning and aftermath than 1 km to any inhabited areas. Consultant
waste at/or | and air garbage Incorporate technical design
near camp | pollution features for refuse collection
site associated containers and sites that would
with burning minimize burning impacts.
garbage Devise plan for safe handling,
storage, and disposal of harmful
materials.
Disallow burning.
Health and | Health risk if Relevant for Upon High Obligatory insurance against Contractor via NHA,
safety at work entire establishing work accidents for laborers bid documents Environmental
work place | conditions construction camp sites and Provide basic medical training to Consultant
provide area. throughout specified work staff and basic
unsafe operation of medical service and supplies to
and/or Throughout work camps workers.
unfavorable operation of Layout plan for camp site
work work camps indicating safety measures taken
conditions.

by the contractor (e.g., fire
fighting equipment, safe storage
of hazardous materials, first aid,
security, fencing, and
contingency measures in case of
accidents).

Work safety measures and good
workmanship practices to ensure
no health risk for laborers
Protection devices (earmuffs) to
be provided to workers operating
in high noise generating
machines, when blasting.

Proper maintenance of facilities
for workers

Regular pest control measures in
dormitories

Obligatory warning of work staff if
pest hazard is imminent or
detected

Awareness campaigns for
protection from
AIDS/HIV/Hepatitis

8¢
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Project Type(s) of Potential Where the When the Magnitude Mitigation Measures Institutional Responsibility
Activities Impact Impacts on impact is likely| impactis likely| of impacts

Environment to happen to occur Implementation | Supervision
Soil and Borrow Material, Rock Blasting or Cutting; Cut and Fill
Rock Environmental | Falling rocks: 7.3-22 km plus | Throughout the | High Design for step and/or Contractor via NHA,
cutting, sustainability, entire area 27 km onward | lifetime of the bench cutting, use of low bid documents Environmental
blasting safety issue. becomes and a few project impact explosives, going to Consultant
required in Uncontrolled unsustainable, | patches riverside on turning to
hilly areas explosions can | unsafe. Road extend road instead

trigger
landslides and
affect hydraulic
regime.
Groundwater
channels or
springs might
be disturbed.

is blocked
regularly.

touching rocks.

Pre-blasting geological,
geomorphologic and
hydrological studies.
Application of good
engineering and
construction practices.
Consulting of experienced
explosive expert to be
mandatory.

Small interactive blast and
shorter distance instead of
massive loads

Blasting from top to bottom
of hill

Secure wider area by
providing visual and sound
warning.

Provision of protective
equipment for staff

Provide contingency plans,
standby first aid equipment,
and heavy bulldozers.

Safe storage of explosives
at site as per international
explosive storage guidelines
Compliance with all
precautionary measures and
obligations stipulated by law
and/or authorities concerned
with use of explosives

T Xipuaddy
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Project Type(s) of Potential Where the When the Magnitude Mitigation Institutional Responsibility
Activities Impact Impacts on impact is likely | impactis likely| of impacts Measures
Environment to happen to occur Implementation Supervision
Disposal of Surplus hill-cut | Sourcing fill At prospective As applicable Medium e Designto Contractor via bid NHA,
hill cuttings rock pieces can | material and blasting site during optimize cut and documents Environmental
block or alter disposing of construction fill net balance. Consultant
waterways, excess e Contractor
contributing to materials, needs to submit
erosion. transporting of a plan for using
excess and/or proper
materials disposal of
surplus material
in a way to
prevent
blockage (and
higher erosion)
of surface
waters as well
as dumping of
this in valleys or
in designated
forest areas.
Disposal of Physical Water pollution | Along the full At start of Low e Asphalt to be Contractor via bid NHA,
surplus environment from runoff of length of the construction collected for documents Environmental
material, discarded highway reuse Consultant
storing asphalt, loss of ¢ Waste disposed
material for productive land in controlled
reuse due to dust landfill
e Water spraying to
reduce dust
Digging Physical Borrow pits The entire length | Early in Low e Use approved Contractor via bid NHA,
borrow pit environment collect water; will require fill to | construction borrow areas. documents Environmental
areas malarial raise the level of Borrow road Consultant
mosquitoes the highway made good

completion of
the contract

¢ Inspection of
sites

0€
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Project
Activities

Type(s) of
Impact

Potential
Impacts on
Environment

Where the
impact is likely
to happen

When the
impact is likely
to occur

Magnitude
of impacts

Mitigation Measures

Institutional Responsibility

Implementation

Supervision

Excavation
of earth from
borrow
areas,
embankment
works,
cutting
operations,
embanking,
clearing of
vegetation

Changes of
topographic
characteristic,
loss of
topsail,
impact on
agriculture,
soil erosion,
loss of
vegetation
habitat

Aesthetic,
water storage,
seepage,
agricultural
impacts, soil
erosion,
interrupting
pathways

Borrow areas at
or near
agricultural and
irrigation areas,
and at all sites
where high
embankments
are required
(e.g., near
bridges)

Long lasting

Medium

Agricultural areas to be
avoided for borrowing of
materials.

Contractors must obtain
approval from NHA for
excavation and for plan
of rehabilitating site after
excavation.

Remove top soil and
reintroduce for returning
to nature.

In areas with strong
flash flow, high
embankments are
provided to minimize soil
erosion.

Stone pitching and/or
retaining walls at high
embankments in critical
areas

As applicable and
needed, planting of
grasses and shrubs will
be done for slope
protection.

Soil erosion check
measures adopted, such
as forming sediment
basins, slope drains.
Soil erosion along road
to be visually checked,
as in EMP.

Ensure adequate
crossings.

Construct bridges or
underpasses where
required.

NHA, in bid
documents for
contractor

NHA,
Environmental
Consultant

Quarrying
materials

Physical
environment

Cuts scar
natural
hillsides

In mountain
section

During
construction

Low

Fill should
be
available.

Use existing quarry sites.

Contractor via
bid documents

NHA,
Environmental
Consultant

T Xipuaddy
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Project Type(s) of Potential Where the impact When the Magnitude Mitigation Measures Institutional Responsibility
Activities Impact Impacts on is likely to impact is likely| of impacts
Environment happen to occur Implementation Supervision

Acquisition of | Degradation of At agricultural Long term Medium Excavation in NHA, in bid NHA
sub-base existing sites and at effects farmlands and documents for Environmental
material, riverbeds, demarcated riverbeds to be contractor Consultant
procurement | alteration of areas, quarries prohibited, unless
of surface and and borrow areas authorized by local
construction | groundwater irrigation departments
materials regime, land responsible for river

use conflict, works

soil erosion, Maximum use of

change of existing quarries from

hydraulic approved and in-use

patterns, and quarry sites

landscape Selection through

degradation by
use of quarries
and borrow
areas

community
consultation, which
could subsequently be
developed into
fishponds or other
productive purposes.
River excavation to be
executed in close
cooperation and upon
approval from relevant
authority.

No productive land or
land adjacent to
agricultural/irrigated
land will be used.
Nonproductive barren
lands in broken
terrain, nullahs, and
publicly recognized
wastelands should be
given preference as
recommended for
borrowing materials.
Procuring aggregate
required for road
construction from
quarries needs
approval from NHA.

(A
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Project
Activities

Type(s) of
Impact

Potential
Impacts on
Environment

Where the
impact is likely
to happen

When the impact
is likely to occur

Magnitude
of impacts

Mitigation Measures

Institutional Responsibility

Implementation Supervision

Borrow pit
land lease
agreement

Land disputes,
soil erosion,
lost potential of
cropland, loss
of vegetation,
and landscape
degradation

All borrow sites
in entire
project area

During
construction,
before starting
borrow
excavation, upon
completion of
excavation

Low

Contractor must obtain
any necessary No
Obijection Certificate for
borrow pits from the
competent authorities,
including NHA.
Contractor must present
a copy of agreement
made with the landowner
to NHA.

Contractor makes a
biophysical inventory of
site(s), including
complete photographic
documentation, and
presents it to NHA for
verification and to be
used as criteria for
rehabilitation obligations.

NHA,
Environmental
Consultant

Contractor

Borrow pit
excavation
activities

Soil erosion,
damage to
road
embankment,
public health
risk

All borrow sites
in entire
project area

During borrow,
upon completion
of excavation

Low

No excavations are allowed
within 100 m of the right-of-
way

In borrow pits, depth of pit
to be regulated so sides of
the excavation will have
slopes steeper than 1:4.
Soil erosion along borrow
pits to be regularly checked
to prevent or mitigate
impacts on adjacent lands.
In case borrow pits fill with
water, measures to be
taken to prevent mosquito
breeding sites

NHA,
Environmental
Consultant

Contractor

T Xipuaddy
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Project Type(s) of Potential Where the When the Magnitude Mitigation Measures Institutional Responsibility
Activities Impact Impacts on impact is likely | impactis likely| of impacts
Environment to happen to occur Implementation Supervision
Provisions Soil erosion, All borrow sites Upon Low Abandoning borrow Contractor via NHA,
for derelict land entire project completion of areas without proper bid documents Environmental
rehabilitation | uses, conflicts, area excavation rehabilitation Consultant
of borrow pit | aesthetics in measures will be
landscape, disallowed and
public health subject to penalties.
risk due to Contractor’s
development of agreement with
mosquito landowners must
breeding pits determine options
and appropriate
measures for
rehabilitation of
borrow pit as
approved by NHA
(e.g. reshaping
borrow site into a
desired land use,
such as irrigation,
field, fishpond).
Replanting aimed at
doubling numbering
of trees removed
from site
Storage, Work safely At all Throughout Low Provision of protective NHA, in bid NHA,
handling, and human construction construction items for laborers documents for Environmental
and transport | health risk sites and all period handling hazardous contractor Consultant
of hazardous along materials (e.g. helmets,
construction construction adequate footwear for
materials sites bituminous pavement

works, protective
goggles, gloves, etc.).
Strictly enforce use of
protective clothing
during work activities.

ve
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Project Type(s) of Potential Where the When the Magnitude Mitigation Measures Institutional Responsibility
Activities Impact Impacts on impact is likely | impactis likely| of impacts
Environment to happen to occur Implementation Supervision
Creation of Contamination Air, water, and | All construction During High All spoils to be NHA, in bid NHA,
construction | of soil and solid waste sites and entire construction disposed of in documents for Environmental
waste water from generation, project area, at environmentally- Contractor Consultant
material and | waste and/or filling of river possible sites friendly manner and
spoll quarry bed that will be sites to be restored to
management | materials, and examined to original conditions.
impact on prevent Non-bituminous and
landscape contamination bituminous waste to
value be disposed of in an
identified dumping
site approved by
Environmental
Protection Agency
(EPA)
If spoil material
develops, pits will be
used after
examination for
potential soil and/or
water contamination
risk. Spoils will then
be covered with
conglomerates.
Transporting | Physical Creation of Along right-of- During Medium Haul roads to be dust NHA, in bid NHA,
material to environment noise, fumes, way construction controlled; all vehicles documents for Environmental
site and dust carrying loose friable Contractor Consultant
material to be covered.
Filling deficit | Physical Local flooding For location of During initial Medium Ensure sufficient NHA, in bid NHA,
areas environment problems cross drainage, construction drainage flow documents for Environmental
see annex. Contractor Consultant
Sociocultural Creation of All along right-of- | During Medium Vehicles to be well NHA, in bid NHA,
noise way construction maintained documents for Environmental
Contractor Consultant
Physical Creation of All along right-of- | During Medium Watering of fill area NHA, in bid NHA,
environment dust way construction during filling documents for Environmental
Contractor Consultant
Ecological Interrupting At points all During initial High Natural pathways to be | NHA, in bid NHA,
pathways along right-of- construction reinstated. documents for Environmental
way Construction of Contractor Consultant

underpasses

T Xipuaddy
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Project Type(s) of Potential Where the When the Magnitude Mitigation Measures Institutional Responsibility
Activities Impact Impacts on impact is likely | impact is likely| of impacts
Environment to happen to occur Implementation | Supervision
Crushing rock Physical Dust emissions | Crusher will be During Medium e Crushers to be NHA, in bid NHA,
for pavement environment from crusher established at crushing fitted with dust documents for Environmental
and screening strategic location | operations suppression Contractor Consultant
plant along route. equipment.
Constructing Physical Noise, dust, All along road During Low, if e Supervision of NHA, in bid NHA,
pavement, environment, and water surface construction adequate construction to documents for Environmental
laying base runoff of precautions ensure proper Contractor Consultant
course, cleaning | hydrocarbons taken. techniques
surplus during e Lay asphalt only
“curing” during dry period
period
Laying of Physical Emission of In asphalt In latter stages | Low e Ensure workers use NHA, in bid NHA,
asphalt environment dust and fumes | batching plant of construction appropriate clothing documents for Environmental
from asphalt area Contractor Consultant
plant
Physical Runoff of On length of Within 48 Low, if laying | e Lay asphalt during NHA, in bid NHA,
environment hydrocarbons road where hours of laying | of asphalt dry periods documents for Environmental
during “curing” surface laying is | asphalt does not Contractor Consultant
period taking place occur in rain.
Construction of Sociocultural Severance of At points where During Low, if e Ensure provision of NHA, in bid NHA,
structures, local population | road crosses construction crossings are adequate crossing documents for Environmental
bridges, and established provided. points Contractor Consultant
underpasses tracks
Fencing / animal | Ecological Accidents On established After Low, if e Ensure provision of NHA, in bid NHA,
crossing involving animal crossing completion of crossings are adequate crossing documents for Environmental
animals points road provided. points Contractor Consultant
Rehabilitating Ecological Soil erosion, if At all sites where | During heavy Low e Revegetate, where NHA, in bid NHA,
site, restoring site not afforestation is rains necessary. documents for Environmental
topsoil revegetated. required Contractor Consultant
Planting trees Ecological Introduction of Alongside new After Medium e Use forest NHA, in bid NHA,
appropriate road construction department to select | documents for Environmental
species appropriate plants. Contractor Consultant
Require approved
plan to be prepared
and used
Sociocultural | Trees create Where trees are | Once trees Medium ¢ Planting scheme to NHA, in bid NHA,
safety hazard planted have matured include shrubs close | documents for Environmental
to road barrier Contractor Consultant
Removal of Sociocultural Adverse effect At camps After Low, if proper | e Supervise and NHA, in bid NHA,
construction on residents completion of closure plan enforce closure plan. | documents for Environmental
camp construction implemented | ¢ Monitor. Contractor Consultant

9€
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Project Type(s) of Potential Where the When the Magnitude Mitigation Measures Institutional Responsibility
Activities Impact Impacts on impact is likely | impact is likely| of impacts
Environment to happen to occur Implementation | Supervision
Closure Plan
Clearing site Damage not Planting scheme to NHA, in bid NHA,
restored on include shrubs close documents for Environmental
departure to road barrier Contractor Consultant
Utilities Disruption
Disruption in Affected To be checked Construction None, if Timely notifications NHA to notify all Respective
public utilities utilities create all along the period organized in and consultations concerned line departments of
disruption of project corridor a timely with respective agencies NHA
public manner and agencies
services and implemented, All public utilities (e.g.
economics otherwise water pipes, power
intermediate. and telephone lines)
likely to impacted by
the expressway
construction need to
be relocated well
ahead of works
commencement
Water Issues
Use of water for | Conflict with Throughout During Contractor will NHA, in bid NHA,
construction and | local water project areas construction arrange for water documents for Environmental
consumption for | demand required for Contractor Consultant
human use under very construction in such a
limited supply way that water

availability and supply
nearby to
communities remain
unaffected.

For construction
purposes, water shall
be drawn from
groundwater bodies
on priority and as
available.
Contractors will dig
4-5 deep bore wells
to be used for their
requirements and
later on hand over to
the community.
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Project
Activities

Type(s) of
Impact

Potential
Impacts on
Environment

Where the
impact is likely
to happen

When the
impact is likely
to occur

Magnitude
of impacts

Mitigation Measures

Institutional Responsibility

Implementation

Supervision

Spillage of
liquid waste

Risk of polluting
surface and
groundwater
from spillage,
drainage, and
runoff from
construction
sites

7-22 km,
throughout area
with surface
waters,
throughout
project area

During
construction

Low

Regular water quantity
monitoring according to
determined sampling
schedule

Contractor shall ensure
that construction debris
does not find its way
into the drainage or
river.

To maintain surface
water flow and/or
drainage, proper
mitigation measures
will be taken along the
road, like drainage
structures in urban
areas.

Prohibit washing of
machinery and
vehicles in surface
waters; provide sealed
washing basins and
collect wastewater in
sedimentation and/or
retention ponds

NHA, through
independent
monitoring agency

Contractor

NHA,
Environmental
Consultant

Earthwork,
stonework,
and, other
construction
activities

Contamination
of water due to
construction
waste

Throughout
project road,
approved
dumpsite

During
construction

Low

Construction work
close to river or other
water bodies to be
avoided, especially
during monsoon
period.

Take precautions by
constructing temporary
and permanent devices
to prevent water
pollution due to
increased situations
with erosion potential.
Waste must be
collected, stored, and
taken to approved
disposal site.

Contractor
Environmental
Consultant

NHA

8¢
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Project Type(s) of Potential Where the When the Magnitude Mitigation Measures Institutional Responsibility
Activities Impact Impacts on impact is likely | impactis likely| of impacts

Environment to happen to occur Implementation | Supervision
Air Pollution Control
Vehicular Emission from Dust and other | Workshops of Throughout Low All temporary service Contractor, NHA,
movement construction emissions contractor camp | construction and access roads to be | Approved labs Environmental
and vehicles and site period regularly water- Consultant,
operation of | machinery, sprayed to minimize EPA
machinery causing public the dust generation.

health risk, Haul roads to be dust

nuisance, and
other impacts
on biophysical
environment

controlled, and all
vehicles carrying loose
friable material to be
covered.

All machinery and
plants will be placed at
least 5 km downwind
from human
settlement.

All vehicles, equipment
and machinery used
for construction to be
regularly maintained to
ensure that pollution
emission levels
conform to National
Environmental Quality
Standards (NEQS)

Air quality parameters
to be monitored, as
determined.

Sites and schedule
determined by NHA.
Incorporate design
features to enable
continuous traffic flow
and avoid traffic jams.

T Xipuaddy

6€



Project Type(s) of Potential Where the When the Magnitude Mitigation Measures Institutional Responsibility
Activities Impact Impacts on impact is likely | impactis likely| of impacts
Environment to happen to occur Implementation Supervision
Operation of Dust Dust emissions | At sites of plants, | Throughout High Ensure precautions to Contractor NHA,
asphalt, mix generation from crusher crushers construction reduce dust emissions Environmental
plants, from and screening period from mixers, plants, Consultant
crushers, etc construction plant, crushers, and batching
machines emissions of plants (e.g., providing
causing dust and with dust extraction
health risk to | fumes from units). Crushers to be
operating asphalt plant fitted with dust
workers and suspension equipment.
impact on Water will be sprayed in
biophysical lime, cement, and earth
environment mixing sites.
Work safety measures,
such as dust masks and
appropriate clothing, to
be used to ensure no
health risk for operators
Equipment to be well
maintained.
Asphalt plants to be
located a few km away
from populated areas
(downwind) and many
have wet scrubber.
Transportation Dust and Throughout During Low Vehicles delivering loose | Contractor, NHA,
of materials, emissions project road, construction and fine materials, like Environmental Environmental
and other from construction sand and fine Consultant, Consultant,
construction machines sites near major aggregates, shall be Approved EPA
activities that causing settlements covered to reduce spills monitoring lab
create dust and | health risk to on existing road.
emissions operators; Ambient air quality
Impacts on monitoring be carried out
biophysical in accordance with the

environment

EMP.

If monitored parameters
are above prescribed
NEQS limits, suitable
control measures must
be taken.

oy
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Project Type(s) of Potential Where the When the Magnitude Mitigation Measures Institutional Responsibility
Activities Impact Impacts on impact is likely| impact is likely| of impacts
Environment to happen to occur Implementation | Supervision
Noise Pollution
Operation of Noise from At mix plant, During Medium Plants, vehicles, and Contractor, NHA,
construction | vehicles, batching construction equipment to strictly Approved agency | Environmental
machinery, asphalt plants, plants, and conform to NEQS- Consultant
use of and construction specified noise standards
explosives equipment; sites; built-up Vehicles and equipment
for rock explosive areas; schools used will be fitted, as
cutting and usage for along the applicable, with silencers
blasting, rocks cutting length of and properly maintained.
replanting on project road; In urban areas,
right-of-way monitoring at construction activities will

above sample
sites

be restricted to daytime.
Noise barriers in sensitive
areas (in front of schools,
hospitals, mosques)
Public consultations to find
appropriate solutions and
materials to control noise
(e.g., mud and brick walls,
brushes, etc.).

Use controlled blasting
techniques. Advise timing
of blast so as not to alarm
locals.

In accordance with EMP,
noise measurements to be
carried out at locations and
schedules specified to
ensure effectiveness of
mitigation measures.

Use Forest Department to
select appropriate plants.
Require approved plan to
be prepared and used.
Noise protection work for
selected critical locations

T Xipuaddy
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Project Type(s) of Potential Where the When the Magnitude Mitigation Measures Institutional Responsibility
Activities Impact Impacts on impact is likely | impact is likely| of impacts
Environment to happen to occur Implementation | Supervision
Fauna and Flora; Wildlife and Adjacent Ecological Sensitive Areas
Access to Poaching of Disturbance to | Near river Throughout Low ¢ Use of firewood for cooking and | Contractor NHA,
sensitive wildlife, ecologically banks construction execution of work to be Environmental
areas and collecting wild | sensitive areas period prohibited. Consultant
fragile plants, adjacent or ¢ No open fires allowed.
ecosystem | disturbance of | near to e Restoration of damaged
river habitats expressway vegetated areas.
¢ Strict instructions to contractors’
staffs (particularly the cooks)
with respect to poaching local
wildlife
¢ Signage for wildlife crossing to
raise attention
e Assist in public awareness
program.
¢ Patrolling and enforcement
Road Safety and Community Life
Vehicular Accident risk, Throughout Throughout Low e Timely public notification on Contractor, NHA,
movement particularly project construction planned construction works Motorway Environmental
at affecting local expressway, period e Close consultation with local police Consultant
construction | communities, particularly near communities to identify optimal
sites and which are not the settlements solutions for construction
access to familiar with and sensitive activities to maintain community
service presence of locations integrity and social links
roads heavy (schools, « Seek cooperation with local
equipment hospitals, education facilities (teachers) for

mosques, etc.)

road safety campaigns.
Provision of proper safety
sighage, particularly at urban
areas and at sensitive or
accident-prone spots.

Setting up speed limits in close
consultation with locals

Ensure such proper facilities as
bus bays, taxi stands,
passengers waiting shelters,
etc.

If identified, consider additional
guardrails at accident-prone
stretches and sensitive
locations.

[A4
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Project Type(s) of Potential Where the When the Magnitude Mitigation Measures Institutional Responsibility
Activities Impact Impacts on impact is likely | impactis likely | of impacts
Environment to happen to occur Implementation Supervision

Risk Accident and At all project Throughout Low e Ensure safely code for | Contractor NHA,
associated health risks work sites construction work staff is observed, Environmental
with period including provision and Consultant
construction wearing of safety
activities equipment required for

specific works (e.g.
helmets, dust masks,
ear muffs, safety
goggles, etc.).

At every construction
site, a readily available
and fully equipped first
aid unit to be provided,
including a staff with
basic medical
knowledge.
Elaboration of
contingency planning
in case of major
accidents

Instruct foremen to
strictly enforce the
keeping out of
worksites non-working
persons, particularly
children.

Adequate signage,
lighting devices,
barriers, persons with
flags during
construction to manage
traffic at construction
sites, and on haulage
and access roads
Road safety education
be provided to drivers
operating construction
vehicles.

T Xipuaddy
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Project Type(s) of Potential Where the When the Magnitude Mitigation Measures Institutional Responsibility
Activities Impact Impacts on impact is likely | impactis likely | of impacts
Environment to happen to occur Implementation | Supervision
Social Impacts
Cultural Local residents Entire project Throughout Medium Timely and full public Contractor, in NHA,
differences may resist area, especially construction consultation and close consultation | Social
between contractors populated areas | period announcement of with local consultants
contractor attitudes; mobilizing equipment authorities,
and locals cultural Establishment of formal | notables, and
clashes, and links with affected nongovernment
particularly communities organizations
when nonlocal Plans for social
contractors are grievance redress
engaged. mechanisms, including
community leaders
Seek assistance from
and cooperation with
local nongovernment
organizations.
Conflict Social Entire project Throughout Medium Familiarize outside Contractor NHA,
arising due disturbance area especially construction laborers on local Social
to a mix of and populated period costumes. consultants
local and dissatisfaction blanches Aim for contractors to
nonlocal job | with employing employ local (unskilled)
seekers outsiders labor for construction
works.
An agreed minimum
unskilled labor
employment rate to be
discussed.

144
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Project Type(s) of Potential Where the impact When the Magnitude Mitigation Measures Institutional Responsibility
Activities Impact Impacts on is likely to impact is likely| of impacts
Environment happen to occur Implementation Supervision
Use of local Competition for Agricultural area | Throughout Low Water supply and Contractor NHA,
resources natural with tube well construction sanitation facilities, so Social
and product resources (e.g., and canal period that labor will not consultants
with farmers, irrigation and exacerbate
livestock limited water environmental hazards.
raisers, and availability Contractors should
nomads for primarily seek their
rangelands and own sources of water
water). by deep well boring at
4-5 |ocations in due
distance (minimum 1
km.) from local users
as wells
Ensure laborers do not
exploit adjacent forest
resources (e.g., ban on
tree cutting).
Archeological Sites
Encountering | Impacts of If sites of Throughout Throughout Low Carry out archeological | Contractor NHA,
archeological | historically special interest | entire project construction inspection identifying Social
sites during important sites not identified area, including period all sensitive areas prior consultants
earthworks and damage to | and flagged, borrow sites to construction.
and fossils, contractors In case of finding any
construction | artifacts, tombs, | may archeological artifact
structure, and inadvertently structure, tomb, etc,

others, as
defined in 1975
Antiques Act

cause damage.

the contractor must
immediately halt all
works and contact the
Archeological
Department.

In the event of such
finding, the contractor
has the duty to secure
the site against any
intrusion until an
archeological expert
will decide on further
action.
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Project Type(s) of Potential Where the impact When the Magnitude Mitigation Measures Institutional Responsibility
Activities Impact Impacts on is likely to impact is likely| of impacts
Environment happen to occur Implementation | Supervision
Operations Phase
Water and Soil
Drainage of Physical Localized At natural When road Medium Adopt performance Local NHA
runoff from congestion of flooding drainage operates and specified maintenance | government,
roads into drainage points in built- in rainy contracts NHA
water bodies | structures in up areas season, as Ensure proper cleaning
urban areas required scheme for keeping
drainage structure
clear of debris and
blockage.
Road Physical water Drinking water | At water When road Medium Provide check dams NHA NHA
operation — pollution from quality abstraction operates and soak pits to filter Approved lab
water quality | storm waters deteriorates points runoff.
Water quality
monitoring will be
carried out during
operation phase
according to schedule
approved by NHA.
If monitored
parameters are above
prescribed limits,
suitable control
measures be adopted.
Vehicular Contamination Throughout As incidents Medium Accidental spillage to NHA, Local NHA,
movement from spills due project area occur be cleared and Authorities, Environmental
to traffic and disposed of EPA consultants,
accidents immediately and EPA
properly

14
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Project Type(s) of Potential Where the When the Magnitude Mitigation Measures Institutional Responsibility
Activities Impact Impacts on impact is likely| impact is likely| of impacts
Environment to happen to occur Implementation | Supervision
Ambient Air Quality
Induced Emissions from | Adverse Where Scheduled as Low — traffic Roadside tree plantation NHA, NHA,
vehicular vehicular traffic | effects on applicable, per NHA generation as applicable and feasible | Environmental Environmental
traffic causing public residents from | along full roadside will be under harsh climatic Consultant, Consultant,
movement health risk, noise and dust | length of road; | plantation minimal condition; plants should Motorway Police | EPA
nuisance, and for urban areas | scheme; be selected according to
other impacts and sensitive according to their abilities to absorb
on the spots schedule emissions.
biophysical defined in the Regular road
environment monitoring maintenance to ensure
plan good surface condition
Speed limits at sensitive
locations
Monitoring air quality at
defined schedule
Regular vehicle check to
control and ensure
compliance with NEQS
Enforcement and
penalties against traffic
rules violation
Increased Increase of air air pollution Built-up areas, | When road Low — traffic Incorporate design Design Engineer | NHA.
traffic pollution and and associated | school, operates, generation features for continuous Environmental
intensity associated health risk mosques, heavy traffic; will be traffic flow and avoiding Consultant
health risk for hospitals throughout minimal congestion.
roadside project life Include design measures
residents to prevent blockage of

bus bays and highways
by street vendors,
particularly in the vicinity
of local markets.
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Project
Activities

Type(s) of
Impact

Potential
Impacts on
Environment

Where the
impact is likely
to happen

When the
impact is likely
to occur

Magnitude
of impacts

Mitigation Measures

Institutional Responsibility

Implementation |

Supervision

Noise Level and Vibrations

Induced
vehicular
traffic
movement

Traffic-related
noise pollution
and vibrations
from engines,
tires, and use
of (pressure)
horns

At towns and
villages, as
applicable at
sensitive spots

At schedule
defined in the
monitoring plan

Low — traffic
generation
will be
minimal

Noise measurements
to be carried out at
locations and schedule
specified by NHA to
ensure the
effectiveness of
mitigation measures,
(e.g., speed limits and
noise control
plantations at sensitive
spots).

According to
monitoring results,
additional sound
barriers in form of trees
and hedges be discuss
with the affected public
and planted agreed
Signs for sensitive
zones (health centers/
educational institutions
etc.) will to disallow the
use of pressure horns;
Enforcement and
penalties against traffic
rules violators

NHA,
Environmental
Consultant,

Motorway Police

NHA,
Environmental
Consultant,
EPA

Increased
traffic
intensity

Increase of
noise pollution
and associated
health risks for
roadside
residents

Traffic noise
pollution and
associated
health risks for
roadside
residents

Built-up areas,
school,
mosques,
hospitals, noise
sensitive
dwellings. See
Road survey
forms for full
details.

When road
operates, heavy
traffic;
throughout
project life

Low — traffic
generation
will be
minimal

Incorporate design
features for continuous
traffic flow and
avoiding congestion.
Include design
measures to prevent
blockage of bus bays
and highways by street
vendors, particularly in
the vicinity of local
markets.

Consider noise barriers
in sensitive areas.

Design Engineer

NHA,
Environmental
Consultant
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Project
Activities

Type(s) of
Impact

Potential
Impacts on
Environment

Where the
impact is likely
to happen

When the impact
is likely to occur

Magnitude
of impacts

Mitigation Measures

Institutional Responsibility

Implementation | Supervision

Fauna and Flora

Roadside
right-of-way
plantation

Maintenance
of flora

Soil erosion if
site not
revegetated.
Acts as sound
barrier and
against
adverse effects
on residents
from noise and
dust.

Throughout
project road

Operation stage

Low

Vegetative barriers to lessen
visual and other impacts.
Monitoring of survival of
trees at the specified rate
and suitable measures
should be taken to protect
trees.

Efforts will be made to
properly maintain greenery
and aesthetics.

In consultation NHA
with social and
forestry
departments,
NHA

Maintenance

Road Safety

Vehicular
movement

Accidental
harm to
wildlife and
trees close
to
expressway

Trees closed
to road create
safety hazards

Unpopulated
areas

Both at night and
during the day

Low

Provision of proper safety
signage

Setting up speed limits
Proper lighting management
at petrol stations, bus and
truck stops

Display of signboards
alerting drivers’ attention to
wildlife and environmental
issues related to safe driving
and wildlife encounters
Special educational
signboards at times when
migratory birds tend to
approach the expressway
Planting scheme to include
shrubs close to road as
barriers

NHA NHA

Fast to
access to
sensitive
areas

Poaching on
wildlife;
disturbance
of fragile
ecosystem

Throughout
project road

Operation stage

Low

Display of signboards
explaining wildlife and other
ecological values

Support nongovernment
organizations advocating
against hunting of
endangered species
(houbara).

Patrolling and enforcement

NHA, NHA
Forest and
Wildlife

Department
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Project Type(s) of Potential Where the When the Magnitude Mitigation Measures Institutional Responsibility
Activities Impact Impacts on impact is likely | impactis likely| of impacts
Environment to happen to occur Implementation Supervision
Vehicular Accidents At any location Operation stage | Low In case of spillage, NHA, Local NHA
movement involving that such report to relevant authorities,
hazardous accident occurs departments to be Motorway Police
materials made.
Clearing of spills of all,
toxic chemicals or
other materials as early
as possible
Vehicular General road Throughout Operation stage | Low Traffic management NHA, Local NHA
movement safety issues project road plan to be developed, authorities,
especially along Motorway Police
congested locations.
Traffic control
measures, including
speed limits, to be
enforced.
Higher speed | Sociocultural More accidents | Along new As soon as Medium Provide enhanced NHA NHA
traffic due to divided highway road opens signs and markers.
increase traffic Effective traffic
speeds enforcement
Social and Economic Development
Increase in Impacts related Throughout Operation stage | Low Control of NHA, Local NHA
facilities, to desired and project road encroachment and authorities,
mobility, undesired ribbon development Motorway Police
access, and development along new expressway
shipment of following road Control and
goods sector project enforcement against

smuggling and other
crimes

Tourism development
needs to be supported
and linked with
ecotourism

0S
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Project Type(s) of Potential Where the When the Magnitude Mitigation Measures Institutional Responsibility
Activities Impact Impacts on impact is likely | impactis likely| of impacts
Environment to happen to occur Implementation Supervision
Road Sociocultural More problems | Along new As soon as Low — traffic Crime control, sexually | NHA NHA
transporters of drugs, divided highway | road opens generation transmitted diseases
increase prostitution, likely to be and AIDS program
activities and sexually minimal undertaken in parallel.
transmitted
diseases
Maintenance
Maintenance Physical; Blocking of Along new As soon as Medium Adopt performance NHA NHA
activities localized drains with divided highway | road opens specified maintenance
flooding due to | dust; contracts.
inadequate deterioration of
maintenance shoulders;
road blockage
Road surface | Physical Surface quality | Along new As soon as Medium Incorporate overweight | NHA NHA
deterioration declines divided highway | road opens charges in toll regime.
Install weighbridges.
Other Matters
Change in Physical, Physical, Along new Project duration | Low to high Review potential NHA NHA
alignment biological, and | biological and alignment impacts. If significant
after initial socioeconomic | Socioeconomic change in alignment

environmental
examination is
completed

impacts

resources

will be undertaken,
additional initial
environmental
examination will need
to be conducted.

EPA = Environmental Protection Agency, EMP = environmental management plan, NEQS = National Environmental Quality Standards, NHA = National Highway Authority.
Source: Global Environmental Technologies for Ministry of Communications. 2005. Peshawar Torkham Expressway Section Environmental Impact Assessment. Pakistan.
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ENVIRONMENTAL MONITORING PLAN FOR N5 PESHAWAR-TORKHAM EXPRESSWAY

Eg\g:ﬁ:g:gr']ttal Z;:Jgeecst Parameters Locations Frequency Standards A%por:tx(llr?nse;te Implementing Supervision
Air quality Construction | PMig, SO, (1) at 5-10 m distance from PMyo, for WHO/USEPA 6%12*20,000 Contractor NHA,
NOx, CO all plants, crushers, continuous 8 | guidelines, = 1.44 million Environmental
batching hours, on NEQS Independent Consultant,
(2) Peshawar Takhhtabaig, monthly Contract EPA
km O schedule
(3) Ali Masjid, km 22
(4) Landikotal bypass, 37 km
(5) Torkham border, km 52
Operation SPM, RPM, NOx, | (1) atkm O For WHO/ USEPA | 4*4*30,000 Independent NHA,
SOx (2) at km 22 continuous 8 | Standards, = 480,000 Contract Environmental
CO, HC, Pb (3) at km 37 hours, on NEQS Consultant,
(4) at km 52 quarterly EPA
bases
Water Quality Construction | pH, NaCl, BOD, (1) 5 sites for surface, piped, | Quarterly WHO and 4*5*30,000 Independent NHA,
COD, TDS, and spring water sources: NEQS = 600,000 Contract Environmental
TSS, DO, NHx Jabba spring, Jabba stream, Consultant,
coliforms Ali Masjid stream, Ali Masjid EPA
hardness, nitrate, | underground well from
hydrocarbon, Pb | drinking water pipes, Mata
Khel water tank, Michini
Check Post piped water
supply
Operation pH, NaCl, BOD, (1) 5 sites, as above Quarterly WHO and 4*5*25,000 Independent NHA,
COD, TDS, NEQS = 500,000 Contract Environmental
dissolved 02, Consultant,
NHXx, coliforms, EPA
hydrocarbon
Noise Levels Construction | dBA At construction sites in Twice in 8 EPA Ambient 4*5*8*2,000 Independent NHA
settlement areas hours at Noise = 320,000 Contract Environmental
(1) atkm O selected standards Consultant,
(2) at km 7 during explosive | sites at1 m, EPA
usage 7.5m, 15m,
(3) at km 22 and 50 m
(4) at km 37 from right-of-
(5) at km 52 way,

Quarterly
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Eg\g:ﬁggzrr\]ttal g;gjgeecst Parameters Locations Frequency Standards Ap():%r;)tx(llgnsa;te Implementing Supervision
Operation dBA (1) at kmO Twice in 8 hr at EPA 4*5*8*2,000 Independent NHA,
(2) at km7 selected sitesat 1 | Ambient = 320,000 Contract Environmental
(3) at km 22 m,7.5m, 15 m, Noise Consultant,
(4) at km 37 and 50 m from standards EPA
(5) at km 52 right-of-way,
Quarterly
Soil Erosion Construction |(1) Visual All along road Daily No erosion Contractors Contractor NHA,
and inspection for | alignment, especially damage cost Environmental
Contamination damages on drainage and oil spill engineering When required and
embankment prevention measures standards Design
and structures Consultants
(2) Heavy metal At reported sites with | On occurrence, NEQS EPA
contaminants | spillage and with immediate
(3) Check contamination effect Engineering | 12*30,000 NHA NHA
inspection standards = 360,000 EPA
All along the Quarterly
alignment EPA
Operation (1) Visual All along road According to NHA | Engineering | NHA NHA EPA
inspection for | alignment, maintenance standards Maintenance | Maintenance
damages schedule on Budget Budget
(2) Heavy metal occurrence, with NEQS EPA
contaminants | At reported sites with | immediate effect
spillage and
contamination
Roadside Construction | Visual inspection | (1) At sites where (1) One month 75 % 3*30,000 Independent NHA,
Plantation of plant species plantation was after plantation | survival rate | = 90,000 Contract Environmental
survival rate and carried out (2) One year after Consultant,
status of plantation Forest
maintenance Department,
(2) At site within right- | 1 month, 3 months EPA
of-way with 6 months, 12
experimental months after 4*2*10,000 NHA and
plantation of planting =80,000 contracted firm
scrubs
Operation Visual inspection | At sites where (1) 2.5 years after | 75% survival | 1*30,000 Independent NHA,
of plant species plantation was carried | plantation rate = 30,000 Contract Environmental
survival rate and | out Consultant,
status of Forest
maintenance Department,
EPA

Z Xipuaddy
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Eg\g:ﬁgg:gr:ttal Z;gjgeecsf Parameters Locations Frequency Standards A%%r:tx(lénsa;te Implementing Supervision
Safety and Operation (1) Faulty, All along the road, Quarterly basis, To be Highway Highway Highway
Traffic Rules overloaded with spot check at for 3 years determined Police Police Police
Compliance and speeding | accident-prone black Budget
vehicles spots
(2) Inspection of
signage

1]

Z XIpuaddy

dBA = decibels (measured in the audible range), EPA = Environmental Protection Authority, NEQS = National Environmental Quality Standards, NHA = National Highway
Authority, PMyo = particulate matter smaller than about 10 micrometers, ROW = right-of-way, SPM = suspended particulate matter, TSS = total suspended solids, USEPA =

United States Environmental Protection Agency, WHO = World Health Organization.
Source: Global Environmental Technologies for Ministry of Communications. 2005. Peshawar Torkham Expressway Section Environmental Impact Assessment. Pakistan.



PUBLIC CONSULTATION AT VARIOUS LOCATIONS ALONG THE PROJECT CORRIDOR

. Participants
Public Place where
. Date of . (number and . , .
Consultation . consultation e Issues discussed during consultation
Number Consultation was undertaken description of
people)
1. 6 August Ali Mosque Bazar | 30 persons ¢ Avoid relocation of religious structures like mosques
2005 Tehsil Jamrud (residents of and graves as much as possible. If such structures
locality) attended fall along the planned route, then the route should be
the meeting. changed as most of the population will not like to
Names of some disturb these religious structures.
prominent persons e Clearance of the route should be done before starting
are given below: the construction work, especially removal of trees,
e Haji Pakistan infrastructure (electricity lines), etc., which may cause
e Hyder accidents during the construction time.
e Rehman e There must be provision to accommodate our local
e Ayyab population for job opportunities during the Project’s
e Khasta Jan execution stage.
e Khatab Ali ¢ Local population will have to face noise and dust
e Naeem Khan pollution during the construction, which should be
e Mudmair Khan minimized to the greatest possible extent.
e Muhammad e Contractor should use the proper tracks and roads
Saddique when accessing the construction sites instead of
e Sher Baz Khan damaging adjoining land, crops, etc.
e Contractor should take due care and to respect the
women during their daily activities.
¢ Delay in compensation will cause an adverse affect
on the livelihoods of the population, especially the
affected persons. Therefore, compensation prior to
project execution will be essential.

¢ xipuaddy
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Participants

Public Place where
. Date of . (number and . . .
Consultation . consultation I Issues discussed during consultation
Number Consultation was undertaken description of
people)
2. 7 August Under Shede 20 persons This Project will be very useful for enhancing the
2005 Tree Shrines (residents of income generation and ultimately reducing poverty,
Tehsil Jamrud locality) attended due to increased off-farm employment activities, and
the meeting. daily commuters will help to supplement incomes. In
Names of some addition, the local population, and especially the
prominent persons affected persons, must be deployed to various skilled
are given below: and unskilled activities, such as drivers and laborers.
e Abdul Jalal Compensation for loss of houses, tube wells, motor
e Khan Sharif pump wells, etc, should be on the basis of local
e Shah Mahmood market rates to install these infrastructures and
e Zawar Khan should be made prior to executing the project
° Manugay Khan activities.
Avoid the relocation of religious structures, like
mosques and graves, as much as possible.
Proper attention must be given to facilitating
pedestrian and animal crossing during the project
execution.
Tree plantation along the route will be necessary to
reduce air pollution.
3. 7 August Khasadar Check | 10 persons The project staff, contractors and other people who
2005 Post Tehsil (residents of will work on the Project should not disturb their
Jamrud locality) attended females working in the fields and should not interrupt

the meeting.

Names of some

prominent persons

are given below:

¢ Muhammad
Saddique

e Sher Baz Khan

¢ Masood Khan

their mobility in their routine activities.

The contractors should advise their staff not to hinder
the women’s activities while walking from distant
places for fetching drinking water, and they must take
heed of all the customs and norms of the tribal
system.

Under the Project, the contractor should employ the
local unskilled labor, especially those who will be
directly affected by implementation of the Project.
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Participants

Public Place where
. Date of . (number and . . .
Consultation . consultation I Issues discussed during consultation
Consultation description of
Number was undertaken
people)
The compensation for loss of houses, tube wells,
wells, water pumps, etc, should be on the basis of
replacement value and should be made before
starting the construction works.
Compensation for loss of tress (shade trees, fruit
trees, and trees for firewood) should be made through
negotiation rather than using the predetermined
government rates
4, 7 August Khasadar Check | 10 persons During construction, activities of the camps will pollute
2005 Post Near (residents of the perennial nullah (Khaur), which is the only source
Mosque, locality) attended of water in the whole area. To avoid contamination,

Tehsil Jamrud

the meeting.
Names of some
prominent persons
are given below:

¢ Haji Merab Gull
e Janaid Shah

e Nasir Ahmad

the contractor should arrange its own source of water
to be used during the construction activities.

As the availability of groundwater and wells along the
project corridor is scarce, the contractor should hand
over their installed water pumps to the community
after completing road works. This will be an added
benefit to the community’s water resources.

There would be continuous dust pollution for a couple
of years and other interruptions during the
construction stage. Therefore, the contractor should
use the best engineering practices to minimize the
adverse effects and impacts.

Contractor should use the proper tracks and roads as
well as alternate routes during the road construction
stage.

Contractor should employ the local population during
implementation of the Project, while not interrupting
the privacy of the local women during their daily
activities, which include to fetch drinking water, collect
firewood, tend to the livestock grazing, etc.

¢ xipuaddy
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Participants

Public Place where
. Date of . (number and . . .
Consultation . consultation I Issues discussed during consultation
Number Consultation was undertaken description of
people)
5. 8 August Site of graveyard | 25 persons The Project should provide special benefits to the
2005 outside of Khwar | (residents of local community, which would be the people
Small portion, locality) attended potentially affected by the Project. Benefits would
Tehsil Jamrud. the meeting. include proper and timely compensation for their
Names of some damaged assets and structures, proper assistance in
prominent persons reconstructing similar structures, and to provide
are given below: employment opportunities under the Project.
e Sardar Saraj Avoid shifting of graveyards to the greatest possible
e Zaher Shah extent.
o Nazir There must be some alternate arrangements for traffic
e Bahdar Khan during the road construction, particularly at places
¢ Muhammad where the proposed alignment will pass through the
Baz existing road.
e Ismail Khan Control of speeding, overloading, traffic disorders, and
e Haji Merab Gull construct speed breakers were requested, especially
e Junaid Shah near the settlements along the project route.
Tree plantation should be increased along the road to
reduce air pollution and make a good environment
along the road.
Employ local labor (skilled as well as unskilled) during
the project implementation.
Birds hunting should be prohibited during the project
implementation as well as the operational stage.
6. 8 August Government 30 persons The Project will provide a way to increase
2005 Primary School (residents of development and alleviate poverty in the area, and
Khwar, Lala locality) attended particularly in the backward areas and settlements
Chena, Tehsil the meeting. along the perennial nullah (Khaur).
Jamrud Names of some Contractor should employ the local unskilled labor,

prominent persons
are given below:

Abdul Ali
Hassan Ahmad

especially those who are directly affected due to
implementation of the Project.

Reduce dust emissions from road shoulders by
providing an asphalt surface.
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Public
Consultation
Number

Date of
Consultation

Place where
consultation
was undertaken

Participants
(number and
description of

people)

Issues discussed during consultation

e Said Zamir

e Habibullah

¢ Haji Khalil
Masat

Erect pedestrian overhead bridges, particularly near
schools and settlements, along with a fence or
partition wall between the highways.

Build bus bays, passenger shelters, and parking
areas, particularly for taxi stands.

The price of land and compensation in accordance
with it should be consulted with the community, the
community elders, and the tribal elders (maliks).
Compensation, resettlement, and relocation to the
project affected persons should be made prior to
execution of the Project.

In addition to compensation for the structures
removed, additional financial assistance will be
required to erect structures at new locations.
Compensation should be paid directly to the project
affected persons.

The acquisition of land can be made after consulting
the elder of the tribe.

Consultation with the community and tribal leader
should be an integral part of the land acquisition
process.

9 August
2005

Bridge after Al
Mosque Tehsil
Jamrud.

15 persons
(residents of
locality) attended
the meeting.
Names of some
prominent persons
are given below:

e Zaheer Shah

¢ Nazir

The installation of temporary arrangements, camps
and other operational activities will disturb the existing
resources, and especially the water resources, along
the route as well as adjoining settlements. To avoid
contamination, the contractor should install some
additional sources of water to be utilized during the
road construction activities.

¢ xipuaddy
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Public
Consultation
Number

Date of
Consultation

Place where
consultation
was undertaken

Participants
(number and
description of

people)

Issues discussed during consultation

e Lal Khan
e Khalil

During the road construction activities, the routine
activities of the women will be affected. In other
words, their privacy will be effected, which is very a
very critical matter for tribal life.

Contractor should employ the local unskilled laborers,
and especially those who will be directly affected by
the Project.

Public facilities, including bus bays with passenger
waiting shelters and latrines, service lanes, footpaths,
pedestrian-crossing facilities, and fences.

A tree plantation program to compensate for the
anticipated loss of vegetation during construction
activities, and to help abate pollution caused by
emissions, dust, and noise during highway operation.

10 August
2005

Tamir-e-Sirat
Model School,
Lala Chena,
Tehsil Jamrud.

10 persons

(residents of

locality) attended

the meeting.

Names of some

prominent persons

are given below:

e Shahzehan
Khan

e Habib Khan

e Shahani Gul

e Pehlwan Khan

The compensation for loss of houses, tube wells,
wells, hand pumps, etc, should be on the basis of
replacement value and should be made prior to the
start of construction activities.

Loss of crops should be compensated as per market
rates prevalent in the area.

Compensation for loss of trees should be made on a
negotiated basis, as government rates are
significantly less than the market rates.

The route alignment should be carried out in a way
that it would minimally disrupt the community,
community structures, and infrastructure.

The Project should disrupt the minimum number of
trees, as the areas already have too few trees along
the route.

09

€ Xipuaddy



Participants

Public Place where
. Date of . (number and . . .
Consultation . consultation I Issues discussed during consultation
Number Consultation was undertaken description of
people)
In case of removing trees, proper compensation must
be made to the affected persons, keeping in view the
importance of shade trees, fruit trees, and trees for
obtaining firewood. Furthermore, the same number of
trees must be planted in the area.
The route alignment should avoid the schools and
settlements, as well as some sensitive locations (i.e.,
shrine, mosques, graveyards, etc.), where there is a
frequent mobility of the local people.
9. 10 August Site Fish Hotel 20 persons Avoid shifting of mosques to the greatest possible
2005 Tehsil Jamrud (residents of extent, and avoid relocating/dismantling of mosques
locality) attended as well as other permanent structures.
the meeting. The affected persons should be compensated as per
Names of some the prevailing rates in the market not as per the
prominent persons revenue record, which is generally less.
are given below: Contractor should make the compensation prior to
e Hassan Gull utilizing the land, as delayed compensation processes
e Malik Abdullah in some previous projects adversely affected our
Khan livelihood.
e Duran Khan In case of demolishing structures, proper
e Daud Ahmad compensation should be provided prior to the project
e Haji Ajab Khan implementation.
10. 11 August Ghar Uba 10 persons Contractor should use the proper means and ways
2005 Peshwar (residents of along the route to access the construction site.
Torkham Road at | locality) attended There would be an adverse impact on the birds, so
24 Km. (Village the meeting. the contactor should not allow its staff to hunt birds

Khata Khushta)

Names of some
prominent persons
are given below:

e Fateh Shah

e Sikandar Khan

and other animals in the vicinity of the project
alignment.

Project facilities will be located at a minimum distance
of 500 m from existing settlements and built-up areas
to avoid restricting the mobility of the local community
(women, children, etc.).

¢ xipuaddy
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Participants

Public Place where
. Date of . (number and . . .
Consultation . consultation I Issues discussed during consultation
Consultation description of
Number was undertaken
people)
¢ Rais Khan Sensitivity towards local customs and traditions will be
e Rab Nawaz encouraged to minimize social friction. Good relations
e Naimat Khan with local communities will be promoted by
e Anayatulla encouraging contractors to provide opportunities for
skilled and unskilled employment to locals, as well as
on-the-job training in construction for young people.
The entitlement policy framework for the Project
incorporates stakeholder consultation as part of the
resettlement plan.
The loss of privately owned land or built-up property
will be compensated on a replacement-cost basis.
11. 12 August Malaysia Check 12 persons The Project route (alignment) should be demarcated
2005 post at section-1l. | (residents of in such a way that it would disrupt the minimum

locality) attended
the meeting.
Names of some
prominent persons
are given below:

Malik Jan Doud
Malik Ahmad
Rajwali Khan
Mirza Khan

number of persons and families, structures,
infrastructures, etc.

The Project should disrupt the minimal number of
trees, as the areas already have too few trees.

The road construction should avoid the schools and
settlements, as well as some sensitive location (i.e.
shrine, mosques, graveyard. etc.). In certain cases, if
removal or dismantling is necessary, reconstruction of
a similar structure should be made in view of the local
community’s needs.

Contractor will be required to ensure that construction
work does not hinder local people’s access to the
local route and their ability to cross it safely.
Constructing temporary ramps and diversion routes
will facilitate pedestrians and livestock while crossing
the highway.

Source: National Highway Authority, Pakistan.
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