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1. EXECUTIVE SUMMARY

The Government of Sindh (GoS) has undertaken a World Bank-financed Project - the Sindh
Resilience Project (SRP) through the Sindh Irrigation Department (SID) and Provincial
Disaster Management Authority (PDMA) in various parts of Sindh Province. Physical
interventions under SRP Irrigation component include rehabilitation/ improvement of existing
earthen embankments along River Indus and construction of small rainwater recharge dams
in the water-scarce areas of the province. During the last two years of the SRP
implementation, fifteen dams were constructed which are at the completion stage. Now,
through Additional Financing (AF) from the World Bank, the Government of Sindh under SRP
(Irrigation component) is planning to construct the twelve small dams (Tikho-IIl, Pipre Baricha,
Ghulam Mustafa, Kamal Shodo, Moosa Shoro, Purkhani) in Tehsil Thano Bola Khan, District
Jamshoro (Kand Nai, Asabo, Janai) in Tehsil Gadap, and (Hub 1, 2 & 3) in Tehsil Shah
Mureed, District Malir of Sindh.

All proposed sites are fall in or near the Kirthar Protected Area Complex (KPAC)!. Tikho-lIll,
Pipre Baricha, Kand Nai & Asabo sites are in Kirthar National Park (KNP) while Ghulam
Mustafa, Kamal Shodo and Janai sites have been proposed in Mahal & Hub Dam Wildlife
Sanctuaries. Whereas, Moosa Shoro, Purkhani, and Hub 1, 2 & 3 sites have been proposed
in the buffer zone of the KPAC.

Environmental categorization of the subprojects was done using the environmental and social
assessment checklist provided in the ESMF prepared for the Project under World Bank
safeguard policies.

Since the proposed dams are located in KPAC which is a protected area, a detailed
Environment and Social Impact Assessment (ESIA) has been conducted in compliance with
the national/provincial regulatory requirements and World Bank safeguard policies to address
the potential environmental impacts of the proposed interventions under SRP-AF.

This Environmental Social Impact Assessment (ESIA) covers information on the prevailing
physical, biological, socio-economic, and environmental aspects of the subproject areas. It
provides a set of mitigation measures during the project implementation and operation to
eliminate environmental and social negative impacts, up to an acceptable level.

The sub-project areas are located in Kohistan region. Kohistan is a hilly area of the Kirthar
Range comprises of both plain landforms and hilly terrain surrounded by mountains. The

1 The Kirthar Protected Areas Complex (KPAC) stretches over 4,350 km?2, encompassing the protected areas (PAs)
that lie in Kohistan in the southwest of Sindh. The KPAC comprises of Kirthar National Park (KNP), the Mahal
Kohistan Wildlife Sanctuary (MKS), Hub Dam Wildlife Sanctuary (HDS), the Surjan, Sumbak, Eri, and Hothiano
Game Reserves (SGR).
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surface of the surrounding mountains and hill slopes is bare rock without soil cover and
vegetation. The valleys between mountains and hills become green with grass when it rains
in summers (June-August) and shows their capability to be used for crop cultivation. There
are hundreds of small catchments and streams originating from Kohistan hills and drain water
to the piedmont areas, where local farmers intercept. The rivers and small catchment runoff
capture the moisture to grow the dryland crops.

The local settlements in project areas are also using subsurface and groundwater for irrigation.
The groundwater depth varies from 150 to 350 ft. in different parts of the Kohistan region. If
the rains are absent for more than 2 years, the subsurface water is dried making the local
population get zero harvests. The proposed initiative by building groundwater recharge dams
in the lower Kohistan region would sustain the groundwater availability for a longer time. Water
collected in the dams would also serve the local livestock drinking water facility closer to the
rangeland. The constructed structures would reduce the flood velocity, and there will be fewer
losses of the fertile soil erosion, public amenities like link roads, electricity poles, and local
human settlements.

This ESIA covers information on the prevailing physical, biological, socio-economic, and
environmental aspects of the sub-project areas. It provides a set of mitigation measures during
the project implementation and operation to eliminate environmental and social negative
impacts, up to an acceptable level. The sub-project areas are located in Kohistan region of
Sindh. The local settlements in sub-project areas are also using subsurface and groundwater
for drinking and irrigation. The groundwater depth varies from 150 to 350 ft. in different parts
of the region. If the rains are absent for more than 2 years, the subsurface water gets dried
making the local population get zero water abstraction both for drinking and harvests.

The proposed initiative by building groundwater recharge dams in the region would sustain
the groundwater availability for a longer time. Water collected in the proposed dams would
also serve the local livestock drinking water facility closer to the rangeland. The constructed
structures would reduce the flood velocity, and there will be fewer losses of the fertile soll
erosion, public amenities like link roads, electricity poles, and local human settlements.

Due to the absence of water, agriculture in the area is affected. As a result, rain-fed crop areas
have been reduced with productivity going down due to moisture stress. Millet, sorghum, and
castor beans are the main traditional summer rain-fed crops, while barely and mustard are
grown during the winter. In addition to producing grains for human consumption, these crops
are the primary sources of stalk/crop residue for livestock feeding.

Livestock has been a major asset base of the local population. Lack of drinking water and
vegetation in the areas has badly affected the health of livestock. Milk production of livestock
has declined, which has serious implications for the nutritional status and income level of the
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households. Due to fodder unavailability, people are compelled to move their livestock to
irrigated areas, which are also facing water shortages.

The distance travelled by women to fetch water varies from area to area for instance, in
Kohistan, they travel about two to three kilometres distance per trip.

The drought of 1998-2002 was the worst drought to hit Pakistan since its existence. In Sindh,
Tharparkar was the most affected district followed by Kohistan in Jamshoro district.
Thousands of acres of crops were destroyed and livestock died. This drought was estimated
to have affected about 3.3 million people. It was also reported that about 30 million livestock
were affected, which included approximately 2 million deaths. The availability of milk products
and meat either totally vanished or reduced significantly, which resulted in malnutrition and
poor physical health, especially among children. The prices of livestock and related products
also rose sharply because of the limited availability of stock in the area. There was a loss of
jobs for many people related to farming. The diet patterns of people also changed to one meal
a day instead of two. (Source: Analysis of drought coping strategies in Baluchistan and Sindh
provinces, IWMI).

The proposed structures will resolve the drinking water scarcity and comparatively, sweet

water will be available to the local population for a long time through the year. Due to the
construction of these g1/9blhduselblEswgtd 13,485 popllation u mb e r
will be benefited from project interventions.

Kohistan is a barren hilly tract, where farmers receive water through hill streams coming from
long distances during the monsoon season for cultivation. Livestock and rain-fed agriculture
are the major sources of income of the area's people. Whenever faced with drought-like
conditions, the area people migrate to canal areas with families and herds and stay there for
a few months. They return whenever they hear the news of rains in their areas. Kohistan likes
other arid zones of Sindh province experiences frequent drought situations due to change in
rainfall patterns.

No acquisition of any private land is required for these subprojects because nais and nalas
(Rainwater Rivers) are state-owned properties. In addition, no demolition of structures will be
involved and no one will be required to resettle as subproject areas are lying in the less
populated areas and the population is scattered. However social and environmental impacts
may arise only due to temporary use of privately owned or government owned uncultivated
land for camps construction/ excavation of borrow material, and due to influx of external
workforce, loss of vegetation, unattended residual wastes, and occupational health and safety
issues for labors and community, therefore ESIA has been prepared. Existing tracks will be
used for the transportation of the material, and it is capable for the transportation of material.

The Consultants have undertaken reconnaissance survey of the Kohistan Region for selection
of small dam sites. For selecting 45 dam sites, in total 63 sites were identified/scrutinized
within the project area based on GIS studies. Reconnaissance surveys byt he consul t ant
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staff accompanied by the Client staff were undertaken on these 63 identified dam sites to
select most feasible 45 sites. Subsequently rapid Socio-Environmental and Ecological
Assessment of these sites has been also carried out before final selection. The present 12
dam sites out of 45 most feasible sites have been selected considering findings of the
reconnaissance survey & recommendations of the previous studies. Furthermore, after the
construction of other dams such as Upper Mole, Aripir, Sureshi and Tikho-II in Kohistan region,
the local community has requested to construct more dams in the area. These sites were
selected with the consent of the local community; as well, a No Objection Certificate (NOC)
has also been obtained from Sindh Wildlife Department. Furthermore, the construction of
proposed dams will support the wildlife and local community due to the availability of water.

The small dam sub-projects involve the construction of 22ft high earthen embankments and
concrete structures of spillways. The construction-related impacts such as air pollution, noise,
and use of community resources can be well mitigated through the proper implementation of
the mitigation measures. It has been observed that after the construction of first phase dams
in the Kirthar National Park, the groundwater table has been changed from 150 feet to 30 feet,
which have also attracted migratory birds and other wildlife provided drinking water in nearby
communi tyos wand btrer,domestivuses Mooeovier, the construction of dam sub-
projects is not going to impact the ecological conditions of flora and fauna in the sub-project
areas significantly. Due to the availability of water during the drought period, the construction
of dams will provide the water for flora and fauna; the entire biodiversity will nourish and
flourish. The negative impact could only be anticipated during the construction phase, which
will last for this very small period only. However, mitigation measures recommended in the
report would need to be strictly ensured by the contractor during the construction period.

Anticipated negative impacts can be mitigated through proper inspection and maintenance of
vehicles and machinery to reduce exhaust emissions, using noise suppressors or mufflers for
heavy equipment, watering of unpaved roads, control of adverse impacts from construction
debris/ residual wastes by proper handling, and immediate removal, control of water pollution
through proper storage and handling of oil wastes and treatment of wastewater at the site,
control of solid waste through sanitary storage and frequent collection for sanitary disposal.

Occupational health and safety will be ensured through continuous inspection to prevent
disease and accidents, awareness raising among labor and community, sanitation measures,
COVID-19 management & Monitoring and emergency response and rescue procedures,
provision of adequate sanitary facilities, potable water, and garbage bins for workers. The sub-
projects, after implementing the mitigation measures detailed in this ESMP, prepared as part
of this ESIA will not have any significant and irreversible negative impact on the physical,
biological or socio-economic environment of the area; rather it will have significant positive
impacts that will ultimately result in sustainable development in the area.

Water retention against the mean annual flow of the small dams with respect to each
nais/streams have been calculated. There are six dams namely Pipre Baricha (SRP-AF),
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Sangchat Jo Tar (Phase Ill), Aripir (Phase 1), Upper Mole - Il (Phase II), Moosa Shoro (SRP-
AF), Purkhani (SRP-AF) having combine reservoir capacity is 1501 acre-ft falls in same
catchment area on Mole river, while, the rest of the other proposed dam have their separate
catchment areas. The combined reservoir storage capacity of six dams namely Pipre Baricha
(SRP-AF), Sangchat Jo Tar (Phase |), Aripir (Phase 1), Upper Mole - Il (Phase I), Moosa Shoro
(SRP-AF), Purkhani (SRP-AF) is 1501 acre-ft. As an average year, these small dams will be
reducing flows of Mole River and water availability in Catchment Area of Mole River is 16497
(Acre-ft) hence only 9.1 % of water will be retained for the ground water recharge. The
proposed twelve dams in addition to other small dams in the area will not impact adversely
lower riparian, as there is enough potential to construct the other dams as well.

It has been concluded from the dam break study, the reservoir area of all twelve (12) dams is
small and not exceeding 1.12 sq. Kilometers. Thus, the area inundated in a worst-case
scenario (Combined dam breach + 100-year flood) 283 sgq. km at Moosa Choro and the
number of a person affected in the worst-case scenario is a 749,808 person. While the rest
have low incremental impact of dam breach on a 100-year design flood which is not
appreciable. In the case of Moosa Choro Dam, an appreciable population may be affected in
event of high flood. An emergency preparedness plan will be prepared for all dams.

The primary corridor of impact area was surveyed physically and scanned through the

HECRAS and Google map software to estimate expected loss during the construction and in

case of a dam break, 100 years flood and combined impactofdam br eak + 100 year
in terms of tree cut, disturbance to track routes, agriculture land, archeological sites, and hand

pumps. Since all the proposed dams are recharge dams, in which the estimated loss or

disruption will be for a few days (most probably 4-8 weeks) and temporary as the water will

percolate to the aquifer. There are 12 Kacha tracks and 111 trees will be impacted due to the

construction of proposed dams. Financial assistance in terms of community support has been

proposed in the ESMP budget to compensate for these and any other unforeseen impacts.

Besides, it outlines a specific description of institutional arrangements for carrying out the
mitigation measures and their monitoring; capacity building and training of field staff;
implementation and cost estimates; and Grievance Redressal Mechanism (GRM). As a part
of the ESIA, consultations with the stakeholders particularly the local communities and
Government departments, NGOs were carried out.

E&S Safeguard monitoring will be carried out to ensure that the mitigation plans are regularly
and effectively implemented. It will be carried out at three levels. At the PMT level, the
environment and social specialists will carry out safeguard monitoring to ensure that the
mitigation plans are being effectively implemented, and will conduct field visits regularly. At
the field level, the relevant staff of Project Implementation Consultants (PISSC) will carry out
more frequent safeguard monitoring. At the third level, PISSC and ESMU of PMT will produce
monthly, quarterly and annual reports for ESMP implementation prepared as part of this ESIA.
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The overall responsibility for implementing the SRP project as well as the present ESIA rests
with the Project Management Team (PMT), Sindh Irrigation Department, headed by the
Project Director. The PMT is supported by the Environmental and Social Management Unit
(ESMU) established within the team. PMT has also engaged Project Implementation, Support,
and Supervision Consultants (PISSC), responsible for construction supervision.

PISSC also has environmental and social safeguard specialists to supervise and monitor
ESMP implementation. Finally, the construction contractor will also have environmental,
social, and health safety inspectors/officers to implement mitigation measures and other
requirements defined in the present ESMP. Appropriate clauses will be included in the
construction contracts for this purpose. PMT has also engaged Environmental/Social
Monitoring and Evaluation Consultants (ESMEC) to carry out external monitoring or third party
validation of the sub-project activities.

It is estimated that 111 trees will be felled for the construction of the above-mentioned twelve
small dams none of them is endangered as per IUCN list. The replanting of 5 times trees
against the number of cuts down trees would cost Rs 555,000/-considering the rate of Rs
1,000/- per tree. A separate budget of Rs 172,258,950/- has been allocated for the
implementation of the ESIA including the management of COVID-19. For general community
support an amount of Rs. 7,000,000/ has been allocated for each small dam site. This has
been incorporated as a provisional sum item in the ESMP bill of each dam and BOQ.
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2. INTRODUCTION

The Government of Sindh through World Bank financing successfully implemented the Sindh
Resilience Project (SRP) with its focus on improving system at the provincial Government and
key agencies for managing disaster risk. Moreover, World Bank on successful implementation
of Phase i | has committed to providing additional financing for the construction of more small
dams to improve resilience against drought. Total 53 dams will be constructed (8 Dams from
saving amount and 45 dams from additional financing). This ESIA document is focused on
twelve small dams in KPAC.

In compliance with the national/provincial regulatory requirements and World Bank safeguard
policies, and environmental and social assessment has been carried out to address the
potentially negative impacts of the proposed interventions under SRP. As an outcome of this
assessment, the present Environmental and Social Impact Assessment Report (ESIA) has
been prepared for the works to be carried out. Besides, an Environmental and Social
Management Framework and Resettlement Policy Framework (ESMF/RPF) i provided
separately.

All proposed small dams are located in Kohistan area. The height of these dams 22 ft. each.
The small dams in Lower Kohistan region will augment the groundwater aquifers through
percolation. The groundwater will be utilized through dug or tube wells for drinking, livestock,
and agriculture purpose as it is presently in practice at the sub-project areas. These dams are
not deliberately designated to promote agriculture needs. There will be no temporary or
permanent road construction during the project activities to access the site. Existing tracks will
be used for the transportation of the material, and it is capable for the transportation of
material.

The major components of each sub-project are 22ft high earthen embankments, concrete
structures of spillways, and construction of a one-room building for dam supervision staff. Main
activities involved in the construction works include concrete works, obtaining soil from borrow
areas and transporting it to the dam site, soil compaction, stone pitching on slopes of
embankments, and stone riprap apron upstream and downstream of spillways. The Contractor
will also need to establish some temporary facilities as well, including material yard and
construction camp for the workforce.

2.1 Project Background

The Government of Sindh has undertaken a project to enhance disaster and climate resilience;
increase the technical capacity of government entities to manage natural disasters and climate
variability; construct small dams and support restoration of flood protection infrastructure on
Indus River. The project designated as Sindh Resilience Project - Additional Financing (SRP
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- AF) is financed by World Bank and will be completed in five-year period 2021-2025. The
funding for Sindh Irrigation Department (SID) is meant for mitigation measures for areas
effected by frequent drought and flash floods. The project intends to undertake infrastructure
interventions to address drought in water scarce regions of Malir Karachi, Jamshoro, Thatta,
Shaheed Benazirabad, Sukkur, Khairpur, Qamber-Shahdadkot and Tharparkar through
construction of small dams.

2.2 Objective of ESIA

The primary objectives of the ESIA are as follows:

1 Identify social and environmental impacts of the sub-project and related activities.

9 Suggest suitable mitigation measures for identified impacts at the planning, designing,
and implementation stage of the subprojects and to eliminate or reduce their adverse
impacts if any.

1 Propose environmental monitoring program to ensure that mitigation measures are
implemented during the subprojects execution and timely corrective actions are taken
where required and

1 Propose the institutional arrangements required to implement and monitor the ESIA.

2.3 Justification for construction of Dams in Project Area

Pakistan has experienced an increase in the frequency and severity of drought due to a rise
in temperatures, adverse effects of El Nino, and a decrease in rainfall during the monsoon
season. As per the Pakistan Meteorological Department (PMD), severe drought-like
conditions have emerged over much of southern Pakistan, with an expectation for further
deterioration over the next 4 years.

Sindh province faces drought in the northern and eastern regions repeatedly. The drought
from 19981 2002 affected 1.4 million people, 5.6 million heads of cattle, and 12.5 million acres
of cropped area, triggering the spread of malnutrition-based diseases in the population and
food scarcity in the province due to poor overall crop output. Similarly, the drought situation in
2013 had affected 4.9 million heads of cattle and 0.5 million people, resulting in the death of
750 persons?. These drought events have also generally coincided with the El Nifio
phenomena. The strongest El Nifio event in recorded history was 1998, which triggered a
three-year-long drought in Pakistan. Another El Nifio emerged in 2015 causing weaker
monsoons over parts of Pakistan, including most parts of Sindh, and a strong heatwave in
June-July 2015, which caused more than 1200 fatalities from heatstroke and dehydration,

2 http://documents.worldbank.org/curated/en/121421468098388242/pdf/PIDISDS-APR-Print-
P155350-05-26-2016-1464278669422.pdf
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mostly in Karachi (the provincial capital).® In 2018 Pakistan received reduced rainfall during
the monsoon season (May to August), with Sindh 69.5 percent below the average.

In a drought situation, people migrate to barrage areas to find food, because during droughts
it becomes hard for them to even find water to drink, leave alone for growing crops. A large
number of sheep, camels, cows, and goats had died in the reported sub-project areas during
previous droughts. The loss of livestock has added to the severity of the situation, as many
people in these areas are farmers that depend on their animals for revenue.

There are many positive effects of the proposed sub-project, which in general will improve the

socio-economic and environmental conditions of the sub-project areas, including:

1 Since, the project sites are located within the protected area that is the habitat of
various flora and fauna, in drought season; these are at risk due to unavailability of
water. The construction of dams will ensure the availability of water.

1  Sub-project also contribute expansion of habitat for wildlife found in the area, it also
provides feeding ground for birds and associated fauna.

1  The project will help in recharging the groundwater and provide water in the areas
where it is crucial for drinking, domestic use, and livestock.

1 The project will help in the improvement of the domestic water supply.

1  With the availability of water, more people and more livestock will sustain, thus helping
in the social uplift of the local population.

1 Due to the project, intervention water will be available for a longer period, which will
augment to uplift socio-economic activities.

All proposed sites falling in or near the Kirthar Protected Area Complex (KPAC)*. Tikho-lIl,
Pipre Baricha, Kand Nai & Asabo sites are in Kirthar National Park (KNP) while Ghulam
Mustafa, Kamal Shodo and Janai sites have been proposed in Mahal & Hub Dam Wildlife
Sanctuaries. Whereas, Moosa Shoro, Purkhani, and Hub 1, 2 & 3 sites have been proposed
in the buffer zone of the KPAC as given in Figure 1 1. Since, the project sites are located
within or near (buffer zone) the KPAC that is the habitat of various flora and fauna, in drought
season, these are at risk due to unavailability of water. The construction of dams will ensure
the availability of water.

Apart from these proposed dams, Sindh Wildlife department has also planned various check
dams to ensure the availability of water for wildlife in KNP. Deputy Director, Wildlife
Department during the meeting at his office, also supported these projects. Therefore,
Kohistan region is one of the potential sites in Sindh Province, to construct, small dams, delay
action dams, and weirs to retain the runoff generated from storm rainfall.

3 PAD for SRP, Report No: PAD 1684

4 The Kirthar Protected Areas Complex (KPAC) stretches over 4,350 km?, encompassing the protected areas (PAs)
that lie in Kohistan in the southwest of Sindh. The KPAC comprises of Kirthar National Park (KNP), the Mahal
Kohistan Wildlife Sanctuary (MKS), Hub Dam Wildlife Sanctuary (HDS), the Surjan, Sumbak, Eri, and Hothiano
Game Reserves (SGR).
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Figure 1: Location Map of Proposed Small Dams Sites in KPAC
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24 Sub-Project Categorization

The ESMF defines that: i) a full ESIA and ARAP/RAP will be carried out for subprojects
requiring new construction or having significantly irreversible and widespread impacts or
involving significant degradation of forests of sensitive areas, requiring land acquisition or dam
height more than 15m; ii) an ESMP (and an ARAP/RAP if needed) will be prepared for
medium-sized sub-projects involving the rehabilitation of existing structures, potentially
causing low to moderate level of negative but reversible and localized impacts; and iii)
Environmental and Social Checklists will be filled for smaller subprojects resulting in
low/negligible impacts.

The initial screening carried out as per the criteria defined above has revealed that the
proposed sub-project of construction of small storage/recharge dams is likely to cause
moderate to significant environmental and social impacts, therefore, this sub-project falls
under category B under characterization criteria described above. However, as the proposed
twelve dams are located within or near the KPAC, ESIA has been prepared in consultation
with the World Bank safeguards team accordingly, to meet the Category A sub-project
requirements.

2.5 Sub-project Screening Procedure

The sub-projects screening was performed through the checklist covering major
environmental and social issues including storage volume and surface area of the reservoir,
loss of community assets, basic facilities and services, livelihoods and income, possible
affected ethnic minorities, archaeological sites, and gender. Surveys were conducted to fill
individual checklists and a summary of environmental and social concerns noted during
surveys is given below. Checklists of twelve proposed small dams are attached as Annexure
T L

1 Atotal 111 number of trees would be felled due to the construction of twelve dams.

1 Only four dams are to be constructed in Kirthar National Park. None of the proposed dam
in or near (minimum distance is 7 Km) the hotspot area.

1 No archaeological site observed near (within 500 meters) the dam and no physical cultural
resources at or near the proposed dam sites are observed which may likely be affected by
construction activities.

1 No settlement was observed near the dam sites. The nearest settlement is about an
average of 1km away from proposed small dam sites.

9 During construction phase few habitats might me disturb but this impact is temporary and
reversible in nature having short duration with low significance (by adopting the mitigation
measures). Because proposed dams and campsites will occupy small areas and will be
located in existing clearings.

1 No resettlement is expected due to the construction of small dams.

1 No protected forests were observed near proposed small dam sites. Revenue department
owned the land of the proposed dam sites.
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1 Ambient air quality, the ambient noise level is within acceptable limits of Sindh
Environmental Quality Standards (SEQS).

1 Water quality is generally good except for the TDS, Chlorides, and Total coliform; the
values of these parameters are slightly high as limits set in SEQS.

2.6 Construction Time

The execution works of the sub-project are proposed to be completed in 12 months after the
approval of PC-1 and bidding process according to the procurement plan approved by the
World Bank.

2.7 Policy, Legal and Administrative Framework

This section presents an overview of the policy and legal framework relevant to the

environmental and social aspects of the subproject. More details have already been provided
in the ESMF prepared for SRP, which is available on www.srpirrigation.gos.pk.

2.7.1 National/ Provincial Legislation

Sindh Environmental Protection Act, 2014

The categories are defined in the Sindh Environmental Protection Agency (SEPA) Review of

IEE and EIA Regulations, 2014. The sub-projects are categorized based on the storage

volume and surface area of the reservoir mentioned in Schedule-I, section - G, sub-section-I

iDams and Reservoirs with Storage volume | ess t&h
less than 4 sq.-k mo . Since the storage vol u86enilieanfcubit he pr o
meters having reservoir area 1.12 sqg. km, therefore, all sub-project dams are within limits

given in Schedule-I of IEE and EIA Regulations, 2014. These sub-projects fall under Schedule

i | oteclsnially it will require an IEE. However, as the proposed project falls in or near KPAC,

which is a protected area, thus, an ESIA has been prepared to satisfy the requirements of the

World Bank for such type of projects. Moreover, No Objection Certificate (NOC) will be

obtained from Sindh EPA to fulfill legal compliance.

Sindh Wildlife Protection Ordinance, 2001

Sindh Wildlife Protection Ordinance 2001 provides for the Preservation, Protection, and
Conservation of wildlife resources directly and specifies restrictions on hunting/poaching of
wild fauna. As proposed dam sites are located within Kirthar Protected Area complex (Kirthar
National Park, Mahal Kohistan Wildlife Sanctuary, Hub Dam Wildlife Sanctuary) for which
correspondence has been made by PMT-SRP with Sindh Wildlife Department regarding NOC.
Copy of Letter is attached as Annexure i Il. During the survey of small dams, it is observed
that, no proposed dam is planned to be constructed within hotspot areas.
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Sindh Forest Act, 2012

The Forest Act will execute the sub-projects, 2012 and no unauthorized tree cutting will be
allowed to workers or labour. Additional plantation will be made and for that, purpose funds
have been allocated in the contract under the ESMP implementation cost bill.

During the Survey of Small dams, it was observed that no proposed small dam site falls within
any protected forest. Additional plantation will be made and for that, purpose funds have been
allocated in the contract under the ESMP implementation cost bill.

Antiquity Act, 1975

The Antiquities Act of 1975 ensures the protection of cultural resources in Pakistan. This act
is designed to protect antiquities from destruction, theft, negligence, unlawful excavation,

trade,and export. Antiquities have been defined
activity, historical sites, sites of anthropological or cultural interest and national monuments,
etc. o
This Act will apply to the physical interventions such as construction activities to be carried out
for the sub-projects covered under this ESIA. No protected or unprotected antiquity has been
identified in the primary impact zone of the sub-project areas that may be affected by the
project interventions. However, a chance find procedure has been included in this ESIA in
case of any, yet, unidentified antiquity.
2.7.2 The World Bank Operational Policies
The applicability status of World Bank environmental and social safeguard policies is given in
Table - 1.
Table 1: Summary of the World Bank Policies and Their Relevance
Relevant =V,
Directive Policy Description Not Relevant = Comments
X
This OP requires As the Project falls
environmental  assessment into Category A, a full
(EA) of projects proposed for assessment has to be
Bank financing to help ensure carried out.
that they are environmentally
Environmental OP 401 sound and sustalna}ble. This v
Assessment OP also categorizes the
projects based on the type,
location, sensitivity, and scale
of the project and the nature
and magnitude of its potential
environmental impacts.
The conservation of natural Although the sub-
habitats, like other measures project will not
that protect and enhance the adversely impact
Natural environment, is essential for natural habitats due to
Habitats OP 4.04 long-term sustainable \% its small size and
development. Through this localized, the site-
OP, the WB, therefore, specific impact of
supports  the  protection, short duration and
maintenance, and reversible nature
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Relevant =V,

Directive Policy Description Not Relevant = Comments
X
rehabilitation of natural anyhow special
habitats and their functions. provisions  for the
management of
natural habitat has
adhered to in ESIA.
The objective of this Policy is There will be no
to assist t he disruption to forests
to exploit the potential of associated with the
forests to reduce poverty sub-project works.
Forestry OP 4.36 sustai_nably, _integrate fprests x
effectively into sustainable
economic development, and
protect the vital local and
global environmental services
and values of forests.
Through this OP, the WB Not triggered as the
supports a strategy that Project will not use or
Pest promotes_the use of biological promote the use of
OP 4.09 or environmental control X pesticides.
Management -
methods and reduces reliance
on synthetic chemical
pesticides.
The policy requires projects to Not triggered as no
identify whether indigenous Indigenous People or
op peoples are affected by the ethnic minorities will
Indigenous 4.20/0P project and, if so, to undertake " be affected by the
Peoples ’ 410 specific consultation activities sub-project.
' and to avoid or mitigate
impacts on this potentially
vulnerable group.
The Wor |l d Ban No known areas of
policy  regarding  cultural cultural heritage will
Physical properties_ is to assist in their be imp_acted by the
Cultural OP 411 pre;ervat_lon_al_‘nd _to seek to X sub-project. _ _
' avoid their elimination. Procedures will be in
Resources
place to deal
appropriately with any
chance finds.
The World Bank aims to avoid It is not relevant since
involuntary resettlement there is no
where possible. Where resettlement.
necessary or acquisition of
land or other assets is
necessary, the policy sets out
requirements for participation
Involuntary OP/BP in resettlement planning, v
Resettlement 412 mandates compensation for

assets at replacement cost,
and expects the borrower to
see that incomes and
standards of living of affected
persons are improved or at
least restored to what they
were before displacement.
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Relevant =V,
Directive Policy Description Not Relevant = Comments
X

The document also identifies
the need for a Resettlement

Plan, an abbreviated
Resettlement Plan or
otherwise.
The Policy seeks to ensure The selected sub-
that appropriate measures are projects are falling
taken and sufficient resources under the definition of
provided for the safety of Small Dams as
OP/BP  dams the WB finances. specified in OP 4.37.
Safety of Dams 4.37 v As part of due
diligence and
considering that,
Bank's OP 4.37 s
applicable.
This BP deals with the World ESIA summary would
Bank policy on disclosure of be available in Sindhi
Public information. It is a mandatory to the pub_lic and
Disclosure BP procedure to be followed by v would be a}vallable on
17.50 the borrower and Bank and SRP website.

of Information X
supports public access to

information on environmental
and social aspects of projects.

2.8 Compliance with ESMP

The ESMP section of ESIA report will be part of the bidding documents and its compliance is
mandatory. The contractor may request amendments in ESMP for aligning it with ground
realities and requirements for each subproject/sites mentioned in this ESMP. If there is any
change required, the contractor shall make such a request to Project Implementation Support
and Supervision Consultants (PISSC). The E&SS team of PISSC shall validate the
amendments and consult with E&SS team of PMT. If acceptable, the amendments would be
communicated to the contractor by PISSC.

These site-specific ESMPs will then be embedded into the civil works contracts and therefore
will be legally binding on the contractor. The amended Site-Specific ESMP would be approved
by PMT and PISSC.

The contractor will be required to prepare other site plans as mentioned in Section 7 including
a traffic management plan, HSE plan, waste management plan, COVID-19 management plan,
etc. The site-specific plans must be submitted to the PIU/Supervising Engineer for review and
clearance within 30 days of the signing of the contract or before mobilization on-site, whichever
date is earlier.
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29 ESIA Methodology

2.9.1 Data Collection

This report has utilized primary and secondary data, collected through field surveys, field tests
and observations, laboratory testing, environmental monitoring in the field, data acquisition
from concerned departments, through consultation meetings, interviews and filling of
guestionnaires and sifting through published material to establish a baseline profile of physical,
biological and socio-economic environmental conditions. The following activities were
performed for data collection.

Site Reconnaissance

Detailed site visits

Analysis of Maps and Plans

Literature Review

Desk Research

Public consultations and interviews

Field observations and studies

Laboratory Analysis

T
T
T
T
T
T
T
T
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3. DESCRIPTION OF SUB-PROJECTS

3.1 Background

This sub-component will support the construction of small rainwater-fed dams, less than 10
meters in height, in Kohistan regions. The height of these all dams is 22ft each. In addition to
recharging groundwater aquifers, these proposed small dams will provide safe drinking water
to local communities and livestock. Sub-projects are not financing the construction of any
water supply channels / and tube wells. The main objective of the construction of small dams
and weirs is to recharge groundwater and is not deliberately designated to promote agriculture
activities.

3.2 Locations of Sub-Project

A detail of each proposed small dam is given below while location Map of proposed dam site
is shown in Figure-2 & 3.

i. Tikho-lll

The proposed dam site is located at 25°42'9.59"N 67°42'4.96"E in Union Council Toung of
Taluka Thano Bola Khan District Jamshoro. The site is approachable through Karachi-
Hyderabad M-9 via Nooriabad on Kirthar Park Road. The proposed small dam site is about
80 km from Nooriabad City and 40 Km away from Tano Bola Khan Town via Kirthar National
Park Road.

ii. Pipre Baricha

Pipre Baricha site is found at 25°37'2.84"N 67°26'19.80"E in Union Council Mole of Taluka
Tano Bola Khan, District Jamshoro. The site is approachable by Tano Bola Khan through
Kirthar Park Road via Mole Town. The proposed small dam site is about 65 km from Tano
Bola Khan and about 35 km from Mole on the dirt road. No temporary/permanent road would
be constructed for an approach to the small dam site. A nearby settlement is Piper Khan
Barecho, which is about 2 km away (downstream).

ii. Ghulam Mustafa

The proposed site is located at 25°31'13.55"N 67°32'25.47"E in Union Council Mole
Taluka/Tehsil Tano Bola Khan of District Jamshoro. The site is approachable by Tano Bola
Khan through Kirthar Park Road via Mole Town. The proposed small dam site is about 55 km
from Tano Bola Khan and about 38 km from Mole on the dirt road. A nearby settlement is
Muhammad Rahim Burfat, which is about 3 km away (downstream).

iv. Kamal Shodo

Kamal Shodo small dam site is located at 25°23'28.00"N 67°32'6.07"E near Kamal Khan
Shodo village (1 km upstream) on Sai Sung - Mole dirt road, Union Council Sari. The site is
approachable through Karachi - Hyderabad Motorway M-9 via Manchar Lake Road to Sari
Town. The proposed small dam site is about 30 km from Sari Town.
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V. Moosa Shoro

Moosa Shoro small dam site is located at 25°18'57.53"N67°26'31.94"E near (about 2km
upstream) to Goth/village Moosa Shoro in Union Council Mole, Tehsil Tano Bola Khan. The
site is approachable through Karachi -Hyderabad Motorway M-9 via Manchar Lake Road to
Sari Town. The proposed small dam site is about 25 km from Sari Town towards the west
side.

Vi. Purkhani

Purkhani site is located at 25°13'12.18"N67°27'37.26"E in Union Council Mole of Taluka Tano
Bola Khan District Jamshoro. The site is approachable by M. Usman Choro Goth through
Manchar Lake Road via dirt road/village road. The proposed small dam site is about 30 km
from Noor Muhammad Kathor Goth/village. A nearby settlement is about 3 km away
(upstream).

Vii. Kand Nai

Kand Nai dam site is at 25°22'2.00"N 67°21'36.27"E in Lower Kohistan region near to
Muhammad Qasim Kanro on Kand Nai stream, in Union Council Moidan Taluka/Tehsil Gadap
of District Malir. The site is approachable through Karachi - Hyderabad Motorway M-9 via
Gadap Road. The proposed small dam site is about 80 km from Karachi and 35 km from
Gadap town on Kirthar Park Road. A nearby settlement is about 1 km downstream from the
proposed site.

viii.  Asabo
The proposed dam site is located at 25°19'43.47"N 67°17'33.02"E near Village Pathan Khan
Bhurro (about 2 km away uptream), Union Council Moidan of Taluka/Tehsil Gadap District

Malir. The site is approachable by Kirthar park road (dirt road) via Gadap Town. The proposed
small dam site is about 45 km from Gadap City.

iX. Janai

The proposed dam is situated at 25°12'4.74"N 67°12'25.65"E in Union Council & Tehsil
Gadap, District Malir. The site is approachable through Gadap-Karachi Road via Kirthar Park
Road. The proposed small dam site is about 20 km from Gadap Town. A nearby settlement is
Haji Rasool Bux Khaskheli, which is about 1 km downstream.

X. Hub-3

The proposed dam site is located at 25°13'55.05"N 67° 4' 51.12"E in Union Council Allha Pai,
Tehsil Shah Mureed, District Malir. The site is approachable through Karachi Hub Dam Road.
The proposed small dam site is about 45 km from Karachi. A nearby settlement is Al
Muhammad Birohi, which is about 2 km downstream.

Xi. Hub-2

The proposed dam site is located at 25°12'39.12"N 67° 5'20.07"E in Union Council Allha Pai,
Tehsil Shah Mureed, District Malir. The site is approachable through Karachi Hub Dam Road.
The proposed small dam site is about 40 km from Karachi. A nearby settlement is Karim Bux
Birohi, which is about 1 km downstream.
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Xii. Hub-1

The proposed dam site is located at 25°12'16.70"N 67°6'19.00"E in Union Council Allha Pai,
Tehsil Shah Mureed, District Malir. The site is approachable through Karachi - Hub Dam Road.
The proposed small dam site is about 38 km from Karachi. A nearby settlement is Yar
Muhammad Birohi, which is about 2 km downstream.
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Figure 2: Location of the SRP Sub-Project Area
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SINDH RESILIENCE PROJECT - SRP
LOCATION MAP OF DAMS IN LOWER KOHISTAN REGION
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Figure 3: Location Plan of Dams in Lower Kohistan Region
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3.3 Salient Features of Sub-Project

The main components of the sub-project are the construction of small rain water-fed dams,
less than 10 meters in height, in Kohistan region. The main objective of the construction of
small dams is to recharge groundwater water may be used for domestic and livestock
purposes. Salient features of sub-projects are given in Table i 2 below.

Table 2: Salient Features of the Sub-Project

Sub Project Name

Description Pipre | Ghulam | Kamal Moosa

Tikho -3 d Purkhani [Kand nai [ Asabo Janai Hub -1 Hub - 2 Hub -3
Baricha | mustafa shodo shoro

Catchment Area

e, 97.2 23.6 13.1 215 1430 1033 6.3 13.7 15 3.9 6.8 11.6
Design Flood (cfs) 11,047 | 11,904 6970| 10701| 24589| 26957| 6011| 8983| 2692| 4822| 7084| 939
:Eit;’f Spillway Crest 661 | 1,459 1,156 981 922 571 831 1,029 650 312 272 207
Spillway Width (ft) 370 210 220 185 550 330 190 280 130 185 155 160
Head Over Crest (ft) 41 5.9 4.0 6.0 5.0 75 4.0 4.0 3.0 35 5.1 6.0

Highest Flood Level

(M) 664.6 | 1,464.4 1,159.5 986.5 927.0 578.0 835.0 | 1,032.5 652.5 315.0 277.1 212.5

El.of Dam Crest (ft) 667.5( 1,467.5 1,162.5 989.5 930.0 581.0 838.0 1,0355 655.5 318.0 280.0 215.5

Dam Height above

: 22.0 22.0 22.0 22.0 22.0 22.0 22.0 22.0 22.0 22.0 22.0 22.0
Riverbed (ft)
\Weir height above 15.0 13.0 15.0 13.0 14.0 115 15.0 15.0 16.0 15.5 14.0 13.0
river bed (ft)
Reservoir area at
normal pool level 66.2 10.2 29.5 14.3 54.2 24.0 31.0 11.4 13.2 71 10.1 5.6

(Acre)

Reservoir Area (Sq.-

Km) 0.268 0.041 0.119 0.058 0.219 0.097 0.125 0.046 0.053 0.029 0.041 0.023

Reservoir Capacity

(Ac-ft) 295.5 49.0 173.6 66.6 380.4 115.0 161.4 85.6 68.5 28.8 51.9 33.3

Storage Volume (m-

c-m) 0.364 0.060 0.214 0.082 0.469 0.142 0.199 0.106 0.085 0.035 0.064 0.041

The proposed small dams will augment the groundwater aquifers through percolation. The
groundwater will be utilized through dug or tube wells for drinking and livestock purposes as it
is presently in practice at the sub-project areas.
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3.4

Construction Activities

The Construction activities for various sub-project dams will span 12 months. The execution
works of the sub-project are proposed to be completed in 12 months after the approval of PC
T 1 and bidding process according to the procurement plan approved by the World Bank. The
rel
and aggregate, shifting of necessary machinery and equipment to site and exploitation of
borrow areas, construction of concrete spillways, earth fill embankments, and one-room
building for dam O&M staff. The major activities are briefed below:

Vi.
Vil.

3.5

ated activities are the establishment of

Contractorbdés mobilization: After awarding
mobilized in the field and arrange the camp for their staff and labor. The machinery
and other necessary equipment shall be shifted.

The concrete structures will be constructed with contraction joints. PVC water stopper
shall be provided at these joints.

The borrow areas will be excavated as per specifications. The borrow material will be
loaded and transported by tractor trolleys through the approved traffic management
plan.

Formation of embankments/ bunds for the reservoir with the soil obtained from borrow
areas. Activities involve unloading the soil on embankment, leveling, and compaction

of soil in layers.

The stone shall be loaded and transported from nearby quarries or by approved
material quarries to the site through trucks and unloaded/stacked at designated places.
Stone pitching works shall be carried out as per specification.

Restoration of campsite and Contractor6s

Construction Material

The following construction materials are foreseen to be used in the construction of concrete
spillways and earthen bunds:

a)
b)
c)
d)
e)
f)

9)
h)
)

)

Embankment fill

Fine and coarse filters

Toe drain stones

Gravel bedding

Riprap stones

Cement

Fine and coarse aggregates
Reinforcement

Water

PVC water stops
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Estimated quantities of construction material, water quantities for construction & Nos of Trips
are given in Table i 3, 4 & 5 respectively. The materials used for the construction of the sub-
project proposed dams include coarse aggregates, fine aggregates (sand), rock for stone
pitching and riprap, earth, water, cement, and steel.

Table 3: Estimated Quantities of Construction Materials

Cement Cement .
Earthwork | Earthwork Protection . . Waterstop
Concrete Concrete Steel Filter Media
Proposed Small (Cft) (Cft) Stones PVC
Sr. Nq (Mass) (RCC)
Dams
Mass RCC Fine Coarse
Excavation Fill Ki Cft No.
) ) o) €1 ) )
1 Tikko -1l 1,329,058 673,194 355,144 226,181 359,181 295,204 133,634 162,747 3,709
2 Pipre Baricha 970,642 106,957 208,803 184,486 292,964 65,147 25,022 35,621 2,124
3 Ghulam Mustafal 805,077 120,587 219,563 176,914 280,952 63,337 26,264 37,758 1,508
4 Kamal shodo 596,914 72,334 142,344 152,214 241,724 54,400 20,414 27,356 4,195
5 Kand Nai 690,315 191,021 179,071 158,864 252,286 77,574 36,141 51,054 4,565
6 Asabo 1,129,517 183,504 265,699 189,104 300,314 114,889 43,557 51,914 3,327
Moosa khan L J ﬁ

7 shoro 1,918,336 530,851 550,894 290,414 461,18 181,70( 86,684 118,801 4,909
8 Purkhani 1,705,125 159,28( 344,524 246,554 391,533 91,32Q 36,4217 52,009 4,185
9 Janai 684,213 286,544 115,74 129,987 206,422 138,314 60,272 78,195 3,370
10 | Hub-1 873,580 200,081 165,801 157,699 250,429 119,59( 52,924 68,244 4,365
11 | Hub-2 614,725 71,439 113,501 124,44( 197,614 59,369 19,891 24,670 6,007
12 | Hub-3 759,913 213,914 159,147 161,936 257,159 74,829 35,352 53,104 3,344
Total 12,077,414 2,809,712 2,820,2%0 2,198,815 3,491,746 1,335,678 576,58/ 761,414 45,6

Natural materials such as coarse aggregate, toe drain stones, riprap stones, and coarse filters
can be obtained from crush plants of local suppliers. The fine aggregate and fine filters will be
obtained and transported from approved query areas. Existing tracks will be used for the
transportation of the material, and it is capable for the transportation of material.
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Table 4: Estimated Quantities of Water for Construction Work

) Cement Cement Water required fo
Earthwork | Water required Water Water .
Proposed Small . Concrete . Concrete . construction
Sr. No (Cft) for Compactio required required
Dams (Mass) (RCC) (Total)
cft cft cft cft cft cft cft Cusec

1 Tikko -1 673,194 80,783 355,144 32,284 226,181 16,154 129,225 0.004
2 Pipre Baricha 106,957 12,835 208,809 18,987 184,486 13,174 44,994 0.001
3 Ghulam Mustafa| 120,587 14,47Q 219,564 19,96(Q 176,919 12,637 47,064 0.001
4 Kamal shodo 72,334 8,680 142,344 12,941 152,214 10,873 32,493 0.001
5 Kand Nai 191,021 22,923 179,074 16,280 158,864 11,344 50,550 0.002
6 Asabo 183,504 22,02(¢ 265,699 24,154 189,109 13,5084 59,683 0.002
7 Mhoosa khan 530,851 6370 550,898 50,082 290416 20,744 134528 0.004

shoro
8 Purkhani 159,28( 19,114 344,524 31,321 246,554 17,611 68,045 0.002
9 Janai 286,544 34,384 115,742 10,522 129,987 9,285 54,192 0.002
10 Hub-1 200,081 24,010 165,801 15,073 157,699 11,264 50,347 0.002
11 Hub-2 71,439 8,573 113,501 10,318 124,44 8,889 27,779 0.001
12 Hub-3 213,914 25,670 159,147 14,468 161,934 11,567 51,70§ 0.002

Total 2,809,712 337,165 2,820,250 256,386 2,198,815 157,058 750,610 0.0

The water would be obtained from tube wells installed by the Contractors. The contractor shall
strictly bound not to use community tube well as this may compete for the local water resource
in the dry season when water table decline. The contractor will conduct an Electrical resistivity-
surveying test along with a pump-out test to assessing the groundwater potential required for
the construction activities before the tube wellbore. This condition will be included in the bid
document as contractual binding.

Cement will be procured from Mirpur Khas, Khairpur, Hyderabad, and Karachi cities. Most of
the other construction supplies such as fuel, steel, and lubricants can also be arranged from
big cities like Mirpur Khas and Hyderabad. Some other construction materials such as rolled
steel bars, PVC water stops, and steel plates for formwork, pump installation material may be
brought from Hyderabad and Karachi.
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Table 5: Nos. of Trips for transportation of Construction Material

Trucks Dumper Bumper Dumper Dumper Trailer Truck Dumper
Dumper | Dumper |required for (1000cft) Trucks (1000cft) R . req.
. N (1000cft) . (1000cft) . required | required . .
Proposed Small required. |required.| cement required required for | req. for required required for of 60 ton | of 28 ton (Fine + |Total trips
Sr. No P (1000cft) | (1000cft) [ (600 bags q Caorse cement q Caorse X . Coarse)
Dams 9 for Sand for Sand capacit; capacit
. p y p y
capacity) aggregates aggregates (1000cft)
No. No. No. of trips Nq. of No. of trips NO_' of No. of trips [ No. of trips No_. of Nq. of No. No.
trips trips trips trips
1 Tikko -1l 1,329 673 86 97 194 43 65 129 6 694 296 3,612
2 Pipre Baricha 971 107 51 57 114 35 53 105 5 153 61 1,711
3 Ghulam 805 121 53 60 120 34 51 101 5 149 64 1,561
Mustafa
4 Kamal shodo 597 72 35 39 78 29 43 87 4 128 48 1,159
5 Kand Nai 690 191 43 49 98 30 45 91 4 182 87 1,511
6 Asabo 1,130 184 64 72 145 36 54 108 5 270 95 2,163
7 Moosashoro 1,918 531 134 150 300 55 83 166 8 427 205 3,978
8 Purkhani 1,705 159 84 94 188 47 70 141 7 215 88 2,798
9 Janai 684 287 28 32 63 25 37 74 3 325 138 1,697
10 | Hub-1 874 200 40 45 90 30 45 90 4 281 121 1,821
11 | Hub-2 615 71 28 31 62 24 36 71 3 139 45 1,124
12 | Hub-3 760 214 39 43 87 31 46 93 4 176 88 1,581
Total 12,077 2,810 684 769 1,538 419 628 1,256 58 3,138 1,338 24,716
3.6 Contractordos Camps
For the construction of dams and appurtenant works, camps will be established on the
government land near the dam sites a minimum of 500 m away from settlements. As
construction works are confined only to the

designated sites. The contractor will give preference to local people for unskilled labor from
the communities with the consultation of elders of different communities in an equitable
manner and there would be no need of setting up a large-scale camp.

Only 25 to 30 workers will be accommodated in each camp. Most of the laborers will go back
to their nearby homes after completion of the daily work these will includes the
drivers/operators (tractor trolley, loader. etc.) and some semi-skilled labour. The contractor
will be bound to provide facilities like kitchen/washing/bathing/ latrine with septic tanks and
medical checkups (including COVID related) to laborers. The health screening of laborers and
workers will be conducted at the start of the project. The contractor will prepare workers' code
of conduct plans and Camp layout plan and get it approved by the Resident Engineer and
PMT for implementation at site. The camp will be established after the approval of the layout
plan. All these interventions have been discussed and consensus was built from the
community during the public consultations. Details are given in Table i 6.
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Table 6: Details of the Camps Site for Sub-Project

Sr. . Coordinates Away from the | Away from the [Land Required
Sub project Name .
No. Dam site (m) | Settlement (m) (Acres)
Northing Easting
1 |Asabo 25°19'26.78"N | 67°17'36.40"E 537 1615 4
2 |Kand Nai 25°21'44 90"N | 67°21'14.90"E 797 1116 4
3 |Pipre Baricha 25°36'50.35"N | 67°26'2.43"E 689 584 4
4 |Moosa Chhoro 25°19'4.02"N | 67°26'9.65"E 625 1152 4
5 [Janai 25°12'25.77"N | 67°12'39.89"E 762 1783 4
6 [Ghulam Mustafa 25°30'56.53"N | 67°32'38.42"E 680 2141 4
7 |Tikho-3 25°41'29.16"N | 67°41'25.98"E 1615 1265 4
8 [Purkhani 25°13'33.37"N | 67°27'20.92"E 728 1798 4
9 [Kamal Shodo 25°23'16.55"N | 67°31'51.83"E 672 2432 4
10 |Hub-1 25°12'22.26"N | 67° 5'59.45"E 607 786 4
11 |Hub-2 25°12'21.45"N | 67° 5'10.47"E 655 658 4
12 [Hub-3 25°14'12.75"N| 67° 5'18.17"E 933 658 4

Proposed campsites location map and vehicle route maps are attached as Annexure i Il and
photo log as Annexure - IV.

3.7 Borrow Material

The fill for the earthwork/embankment can be obtained from borrow areas near dam sites
where suitable soil is available. The Contractors will identify their borrow areas as per their
arrangement and get the approval from PMT/PISS. The contractor will be bound to procure
the material from authorized quarries. Before start of the work contractor will get approval.
3.8 Machinery & Equipment

The construction work includes earthwork and concrete work. These works will require
earthmoving machineries such as excavators, dumpers, graders and rollers, transit mixtures,
etc. the concrete works will involve medium-size batching plant and concrete placing
equipment. The contractors will directly manage all equipment. The estimated machinery and

equipment required are given in Table i 7. However, the actual number of equipment required
on the site will be determined by the contractor to carry out the strengthening work.

Table 7: List of Machinery and Equipment to be used on all Sub-Projects

Sub Project Name
Machinery/ .
. " Pipre [Ghulam| Kamal Moosa .| Kand . Total

Equipment Tikho-lII Baricha |Mustatal Shodo Shoro Purkhani Nai Asabo | Janai | Hub-3 | Hub-2 | Hub-1
Loader 3 3 3 4 3 3 4 4 3 3 3 3 39
Tractor Trolley 8 8 7 6 8 8 7 10 8 6 92
dumper
Earth leveler 2 2 2 2 2 2 2 2 2 2 2 2 24
machine
Excavator 3 3 3 4 3 3 4 3 3 3 3 3 38
Transit Mixtures 4 4 4 5 4 4 5 5 4 4 3 3 49
Batch Plant 1 1 1 1 1 1 1 1 1 1 1 1 12
Total 21 21 20 22 21 21 23 23 21 23 20 18 254
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3.9 Manpower Requirement

The manpower required by the contractor during the execution of the sub-projects is given in
Table i 8.

For unskilled laborers, local people will be preferred. Machinery Loader/Dumper/Trucks/
Tractor Trolley will be used for bringing earth material from the designated sites. Local
operators/drivers will be preferred with valid driving licenses having experience of driving
vehicles like (Truck, dumpers, and Dozers, etc.). This does not include the drivers, which will
carry the stone from the quarry and other items like cement and steel from the local market.

Table 8: Estimation of Required Manpower

Sub Project Name
Sr. .
No. Type of Manpower Tikho-IlI Plpre Ghulam | Kamal Moosa Purkhani | Kand Nai [ Asabo | Janai Hub-3 | Hub-2 | Hub-1 Total
Baricha| Mustafa | Shodo Shoro

1 |Construction 1 1 1 1 1 1 1 1 1 1 1 1 12

Supervisor

Environment and
2 Social Safeguard Staff 4 4 4 4 4 4 4 4 4 4 4 4 48
3 [Surveyor 3 3 3 3 3 3 3 3 3 3 3 3 36
4 |Skilled laborer 4 4 4 5 4 4 5 5 4 4 4 4 51
5 |Semi-skilled laborer 4 4 4 5 4 4 5 5 4 4 4 4 51
6 |Unskilled laborer 13 12 12 13 13 12 12 13 13 14 12 12 151
7 _|Drivers/operators 21 21 20 22 21 21 23 23 21 23 20 18 254

Total 50 49 48 53 50 49 53 54 50 53 48 46 603

Work force requirement is based on best estimates and subject to revision. The final
requirement would be determined after the finalization of bid documents by the contractor(s).

3.10 Delineation of the Area of Project Influence

The Corridor of Impact (Col) for the sub-projects has been considered carefully keeping in
view the proposed interventions and associated impacts during construction, operation, and
maintenance phases. The Col would cover the footprint of the temporary and permanent
works or the working area required to complete the works, the anticipated impacts during
construction and operation phases. The spatial extent of the subproject area when preparing
the ESIA has been focused on keeping in view the proposed interventions and broad impacts
of the sub-project after completion. The Col is classified as described below.

3.10.1 Primary Impact Zone

The primary impact zone is considered as the area that will be impacted negatively in the form
of dam failure, development of access routes; borrow areas, contractor's camps, disposal
areas.

The primary corridor of impact area was surveyed physically and scanned through the
HECRAS and google Maps software to estimate expected loss during the construction and in
case of a dam break, 100 years flood, and combined impact of dam break + 100 years flood.
Table i 9, show the expected loss in terms of Tree cut, disturbance to track routes, agricultural
land, archeological sites, and hand pumps. Since all proposed dams are recharge dams
except Hub 1,2 & 3 which are storage dams, in which the estimated loss or disruption will be
for few days (4 to 8 weeks) and temporary as the water will percolate to an aquifer. There are
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12 kacha tracks and 111 trees will be impacted due to the construction of proposed dams.
Appropriate mitigation measures have been suggested in the relevant section for estimated
loss, and cost has been built in BOQ amount of contracts. For each site land, use maps have
been developed which are attached as Annexure-Ill. The maps cleared that there is no impact
on the agricultural land in the area.

Table 9: Primary Impact Zone

Sr. | Name of sub Dam Road Type Trees Agriculture | Archeological
No | Project Type Land Area | Site (if any)

1 Tikho-llI Recharge | 3 (kacha tracks) 13 - -

2 Pipre Baricha Recharge | 1 (kacha tracks) 12 - -

3 Ghulam Mustafa Recharge | - 13 - -

4 Kamal Shodo Recharge | 1 (Dirt Road) 13 - -

5 Moosa Shoro Recharge | 2 (kacha tracks) 2 - -

6 Purkhani Recharge | 2 (kacha tracks) 18 - -

7 Kand Nai Recharge | 1 (Dirt Road) 5 - -

8 Asabo Recharge | 1 (Dirt Road) 5 - -

9 Janai Recharge | 1 (Dirt Road) 4 - -

10 | Hub-3 Storage - 14 - -

11 | Hub-2 Storage - 7 - -

12 | Hub-1 Storage - 5 - -

Total 12 111 |0 0 |

3.10.2 Secondary Impact Zone

The secondary impact zone, which consists mainly of the settlements benefitting from the
enhanced water availability in the wells. Maps regarding the Land use, camp location, and
secondary impact zone have been depicted in Annexure i V. Following areas may be
considered as areas of ecological influence;

a. Upstream areas up to the originating point of a natural stream. (Secondary Impact Zone)
b. Main pond area. (Primary Impact Zone)

c. Downstream areas where fewer food particles (biotic matter) and sediments will reach

with water in comparison to natural conditions. (Secondary Impact Zone).

These areas are mostly expected to be impacted positively in the medium and long term
through the availability of the water groundwater for domestic use as well as for livestock
consumption. Seven villages are located in the downstream/secondary impact zones of the
proposed small dam sites are mentioned in Table i 38. Furthermore, the small dams will hold
rainwater at its upstream a few times depending upon soil permeability, from where livestock
drinking and other domestic needs of local communities will be met. Cumulatively, due to the
construction of small dams the groundwater level both in upper and lower riparian will be
increased. In addition, the project is also expected to enhance the groundwater table in the
long run. This has been be elaborated on in subsequent chapters.
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4.  ANALYSIS OF ALTERNATIVES

4.1 Selection of Dam Site Location

The Consultants have undertaken reconnaissance survey of the Kohistan Region for selection
of small dam sites. For selecting 45 dam sites, in total 63 sites were identified/scrutinized
within the project area based on GIS studies. Reconnaissance surveys by the c on s u |
staff accompanied by the Client staff were undertaken on these 63 identified dam sites to
select most feasible 45 sites. Subsequently, rapid Socio-Environmental and Ecological
Assessment of these sites has been also carried out before final selection. The present 12
dam sites out of 45 most feasible sites have been selected considering findings of the
reconnaissance survey & recommendations of the previous studies by following criteria as
given in below.

tant 6s

Selection Criteria Status

() Dam is located in a water-scarce area that | (i) All twelve proposed dams are
solely depends for water on groundwater and rain | located in highly water-scarce areas of

runoff for drinking and agriculture purposes. Sindh Province.
(i) Dam can either: (i) Nine proposed dams are recharge
a) Effectively recharge groundwater or while 3 are storage.

b) Create a storage pond that will supply water
for a longer period

(iif) The topographical and geotechnical conditions | (iii) The topographical and geological
at the dam site provide a suitable condition for a | conditions at all 12 dams are such that

safe and economical structure. they provide the most economic and
safe dams.

(iv) The negative effect of the dam on lower | (iv) Average 9.6% of the available

ri parianbdés is negl i gi bl water will be retained for groundwater

recharge for all proposed small dams,
the rest will flow naturally and
benefited the lower riparian Table - 34
shows the total estimated inflow and
proposed retention volume for each
site. On the other hand, the maximum
benefit will reach the downstream
communities.

(v) There should be a minimum negative social or | (v) This is true for all sub-projects.
environmental impact of the dam or on the other
hand, there must be a positive long-term positive
impact on environmental and social conditions.

(vi) No or small land acquisition or resettlement is | (vi) In all 12 dams no land is to be
involved due to the construction of the dam. acquired and no resettlement is
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Selection Criteria Status

involved as all sub-projects will be built
on lands owned by Revenue
Department, Government of Sindh and
there are no settlements that need to
be displaced nor even any farm or
agricultural land will be impacted.

(vii) The project must be economic viability. (vii) The economic analysis has shown
that the sub-projects are economically
viable with a tentative benefit-cost ratio
of 3.01.

An analysis of alternatives has been performed to review and assess different ways of meeting
the project objectives that might have fewer environmental or socio-economic impacts.

This section presents an overview assessment of the impacts of each option under the
following categories:

1 Economic;

i Environmental; and

1 Social
For the alternatives considered in this chapter, each category is assigned an impact
significance according to the criteria given in Table i 10.

Table 10: Determination of Impact Significance

_ Impact Significance
Impact Magnitude - -
Short-term Duration Long-term Duration
Major Positive Moderate Positive Major High positive
Moderate Positive Minor Positive Moderate Positive
Minor Positive Negligible Minor Positive
Neutral Negligible Negligible
Minor Negative Negligible Minor Negative
Moderate Negative Minor Negative Moderate Negative
Major Negative Moderate Negative Major Negative
4.2 The Available Alternatives for Sub-projects

The subject small dams are planned to be constructed in arid zones of lower Kohistan region
Sindh. The geographical location of these regions is such that the source of water is rainwater,
which normally falls for few days of a year and the groundwater. The proposed small dams
will primarily contribute to the provision of water to communities during a dry period by
recharging underground aquifers and the formation of storage ponds.

To develop resilience against draughts the following alternative may be considered:
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Option 0: Do nothing

Option 1: Construction of Gabion Dams

Option 2: Construction of Diversion Dams

Option 3: Construction of Small Earthen Dams with proper overflow Spillways

The scope of SRP is only small dams are to be considered and as per World Bank and ICOLD
criteria, the small dams shall not be higher than 10 m and reservoirs not larger than 2400 Acft
(3 million cubic meters) capacity. Thus, large dams are not considered as an Option of this
study

4.2.1 Option 0: No Project Alternative
In the No Project Scenario, the following issues are expected to continue:

1 Communities will suffer hardships of dry seasons, particularly during long periods of
droughts.

1 People may increase the extraction of groundwater resulting in its depletion and
deterioration of groundwater quality and quantity.

91 Due to a shortage of water, local people may resort to migrations which may increase
social problems and economic burdens.

9 Due reduction in crop production and livestock people may develop social vices such
as armed robbery and terrorism.

4.2.2 Option 1: Construction of Gabion Dam

The gabion dams are the structures constructed across rivers / nallas / nais by placing stones
in boxes/crates of steel wire mesh is an option to obstruct flows of water and recharge
groundwater. This option is considered not suitable for the purpose for the following reasons.

1 Gabion dams do not have a long life. The steel meshes get rusted and enclosed stones
get washed away during nalla / river flows.

1 Gabion dams are vulnerable to vandalism. People cut the mesh wires and steal them
for their uses. A broken gabion is easily damaged and washed away by subsequent
flows.

1 The heights of gabions are not kept more than 6 to 10 feet. The required heights of
subproject dams vary from 15 to 20 feet.

1 The gabion dams can be used as recharge delay action dams only. Due to their porous
body, the gabion dams cannot be used as storage dams.
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Because of the above reasons, the gabion dams are not considered technically feasible for
the subprojects.

Figure 4: Gabion Dam/Weir

4.2.3 Option 2: Construction of Diversion Dams

The small diversion dams can be constructed to Access Rivers / nallas to divert river flows to
adjoining lands for spate irrigation. There are the following observations on this option:

1 This option is suitable in cases where river / nallas flow for a long duration of time.
Whereas in arid zones of Sindh the rains are very scanty and are of short duration.
However, discharges in nais / nallas are very high but occur for a period of 7 to 15 days
a year. Therefore, this type of dam will not be beneficial.

1 There are chances that diversion of flow may become uncontrolled, which may badly
inundate the adjoining crops and villages and may create a shortage of water in the
downstream area.

Due to the above reasons, the diversion dam option is not adopted for the sub-projects.

— - -
RS e e e S R e e

Figure 5: Diversion Dam
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4.2.4 Option 3: Construction of Recharge / Storage Dams (Earthen embankments
with Concrete Spillways)

The best options for Kohistan Hills are the construction of a recharge dam on Nais, where the
dam will cause recharge of groundwater through the entry of nai / nalla flow through river
alluvium and underlying jointed rocks by delay action/storage and high head caused by the
dams. These dams can be constructed to 22 ft each in height. Normally water remains in these
reservoirs for a period of 2 to 3 weeks. The recharged groundwater is also safe from the loss
by evaporation and impurities. In streams where the recharge dam are proposed, there will be
some loss in evaporation, still surface water will be available for a period of 5 - 6 months.
Communities and their livestock may utilize water directly from these reservoirs.

The dams shall be constructed as earth fill embankments using local materials of earth fill, fine
and coarse filters, and stone protection. Where large size stones are not available for riprap
for upstream slope protection, it can be obtained from limestone quarries. A concrete spillway
will be provided in the central part of the dam to allow safe passage of high river flow.

', RECHARGE | STORAGE um‘-‘ PERL LN )
’ -~ A > o -~ Ay , Bt \ & -
A AN N SxUAT Y

Figure 6: Recharge/Storage Dam with Earth Embankment and

Concrete Spillway

Table i 11 reviews the alternative interventions considered to improve resilience against
droughts in the subproject area.
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Table 11: Analysis of Alternatives: Construction of Small Dams

Option Action Economic Impacts Environmental Impacts Social Impacts
No.
Positive Negative Positive Negative Positive Negative Positive Negative

0 Without project | None A Cost of reA No distthe ban|A Loss of ,t]| None A Hardships

provided during environment (neutral) and livestock (major, and livestock during

draughts (major, long long term) draughts (major, long

term) term)

A Loss of ag A Migration

production and livestock from drought-affected

(major, long term) areas, increase in
hardships especially in
the female population
(major, long term).

I ncrease |
such as armed robbery
and terrorism (major long
term).

1 Construction of | A Employment |A Moder at e A | mprovement]|A Felling |A Resi|A Mi nor [
Gabion Weir for | during to implement (Moderate | availability (Moderate, short | construction area | against draught | displacement of people
groundwater construction short term); term as compared to Options | (Moderate short term); | (Moderate, short | due to stone pitching and
recharge (Moderate, short |[A Due to sH2and3) A Quarryingtem as | widening of bunds (Minor

term) more than 5-7 years the | A | mpr ovement| (Minorlong term) compared to | long term)
A | ncr e a g benefitwil be short-lived | production Moderate, short | A Gr eenhou Options2and3) | A Construct
producton and |A Due t o $sh| term as compared to Options | emissions from I mpr ov ¢ disturbance (Moderate
livestock the economic benefits | 2 and 3) machinery during | standard of life | short term)
(Moderate, short | will be low (moderate | Aimprovementin ecology, and | construction (Minor | (Moderate, short
term as | long term) green cover (Moderate, short | short term) term as
compared to St or age o] term as compared to Options compared to
Options 2 and 3) | possible (major, long | 2 and 3) Options 2 and 3)
term) A Reduct
A S Hiwed benefit migration of
communities
(Moderate, short
term as
compared to
Options 2 and 3)

2 Construction of | As for Options | AModerate capital cost | As for Options No. 1 AFelling trees on new | As for Options | A Borrow areas and
diversion dam No. 1 to implement 1 higher alignment  (Moderate | No. 1 construction of structures

than alternative short term); (Major, long term);
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#3(Moderate short A Quarrying of stone A Construction  stage
term); (Minor long term) disturbance (Moderate,
A Moderate on-going A Transport of earth short term)
maintenance material(Minor ~ short Downstream
costs(Moderate, long term); populations may face
term) A Air emissions from series of shortage of
ADue to reduction floods heavy machinery water supply resources
in a downstream during construction for their livelihood
reduction in crop Negative Positive
production and livestock Negative (Minor short
in the downstream area term)
A Serious
water flows on the
downstream affection
of human life and
ecology
Construction of | A Increased | Same as Option 2 A Increase in greenery and | AFelling trees on new | A As for Option | AModerate loss of land to
Recharge / | economic A High capital cost to | plantation (after | alignment (Moderate | No. 2 but more | be acquired due to
Storage Dam of | activities implement i higher than | implementation) short term); AQuarrying | than Option 2 and | establishment of borrow
Earthen Dam | A Prolonged | alternative #2 (Major, Due to groundwater | of stone (Minor long | 3. areas and embankments
with  Concrete | availability of | long term); recharging water will be | term) (Major long term);
Spillway water A Moderate on-going | available for a longer time. A Transport of earth Construction  stage
maintenance A Improvement in water | material (Minor short disturbance(Moderate
costs(Moderate, long | availability(major, long term) term); short term)
term) A Improvement in crop | A Air emissions from
production (major, long term). | heavy machinery
Aonly some amount of water | during
of Nai will be | construction(Minor
stored/recharged, remaining | short term)
water will overspil. No or
negligible impact on lower
riparian.
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5. DESCRIPTION OF ENVIRONMENT

51 Introduction

This section describes the existing environmental and socio-economic conditions of the SRP
project area. The environmental and social baseline aims to provide a generic baseline against
which the project impacts can be measured. This Section also identifies archaeological sites,
protected areas, sensitive flora and fauna receptors in the project area. The potential impacts
of the project and associated mitigation measures to address these impacts have also been
discussed in this Section.

5.2 Physical Environment

5.2.1 Geography

Sindh can be divided into four distinct parts topographically: Kirthar range on the west, a
central alluvial plain bisected by the Indus River in the middle, a desert belt in the east and
south-east, and the Indus delta in the south Figure i 7. Proposed dams are located in the
Kohistan region. The geographical features of these areas are described below.

Kohistan Region

Proposed sub-projects are lying in Southern Sindh, between the Western hills of Kirthar range
and the right bank Command area of Sukkur barrage.

Itis a strip of land which, during the monsoon period, is irrigated by rain/floodwaters but when
the floodwaters recede in the Nai, this again becomes dry and barren. If water is provided by
conservation of floodwater of nai, the conditions could be improved to a great extent. The rim
of the cup-shaped mountainous range around Manchhar Lake forms the upper or Northern
part where the Nais water enters the Lake. The South-Eastern part lies on the other side of
the South Eastern loop, which extends up to the river Indus. The foothill of lower part mountain
fans slopes southward and eastward. Lakhi Range is also situated in the lower part of the
Central Zone, touches the River Indus near Sehwan, and has a high altitude. The Nais of the
Northern side after flowing in the North direction discharges surplus water into the Manchhar
Lake.
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Figure 7: Geographical Map of Lower Kohistan
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