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EXECUTIVBUMMARY

The Government of Sindh (GoS), through the Planning and Development Department (PDD), Irrigation
Department, and Agriculture Department, is planning to implement $medh Water and Agriculture
Transformation Project(hereinafter referred aSWATor the Project), with financial assistance from the
World Bank (WB). Under the SWAT, GoS ainrectease agricultural water productivity in selectérba

Water Boards (AWBgommand areas and improve the institutional framework for water resources
management Thepresent Environmental and Social Management Framework (ESMF) has been prepared
to screen the potential environmental and social impacts of the SWAT gaite the screening,
assessment and managementerivironmental and socialsks and impacts of subgexts thatwill be
identified during the project implementation. The ESMF has been prepared following the World Bank
safeguard policies and the relevant government regulatiohfesettlement Policy Framework (RPF) has
also been preparefbr the SWATo address the involuntary resettlement impacts of these subprojects
and presentedhs a standalone document.

Project Overview

The project development objective is tacrease agricultural productivity and improve water resources
managementhroughout Sindh province through a series of projects. SWééldses on three AWBs on

the Left BanlCanal®f the Indus River: Ghotkhotki Feeder canal with a command are@®1,000 Ha),

Nara (Nara canal with a command arealg047,946 Ha) and Left Ba(Akram Wah and New Fuleli canals
with a command area d392,548Ha). SWAT will also focumn completing the'last mile connectiorsin

the canal network upgraded throughe recently completed Barnkinded Water Sector Improvement
Project (WSIPand ongingSindh Barrages Improvement Project (SBIR pddition, SWAT will introduce
modernization concepts for canal operation and irrigation service that will help Sindh make better use of
these infrastructure investmentsThe Project consists of five commnts: (i) Water Resources
Management policy and institutional reforms in Sindh, (WlYater ServiceDelivery improvement of
irrigation services, (iiff\gricultural Incentivesand Investmentsto promote higher value, watethrifty

crops (vi) Project Coordination and Monitoring to support the implementation of the project, and (v)
Contingent Emergency Responsge support anysupport unforeseen emergency neett®m natural
disasters. The implementing agencies are the Project Coordination and MonitoringP@ihitll) of the
Planning and Development Unit (for Components 1 and 4), Sindh Irrigation and Drainage Authority (SIDA)
of the Irrigation Department (for Component 2) and Agriculture Department (for Component 3).

The activities and typical subprojects to ingplemented under these five components are listed in the

following table.These subprojects are divided into two categories based on the requirement of civil works

() Soft Interventions, which ddninvolve any civil work§Components 1 and 4and (ii) Pysical
Interventions, which involve civil work€omponents 2 and 3puring the preparation of SWAT, only the

design and location of one subproject, the rehabilitation of the Akram Wah canal, is finalized. In addition,
GKSNB I NB | LIWINPENTI VSt RIhay aCHzNMSHE SOG&a¢ 6KAOK | NJ
be selected, defined, and approved during implementation through a commdnign development

(CDD) process.

1The Water Sector Improvement Project (WSIP), closed in, 2id2diced the renovation of the main canal networks
for the three AWBs under SWAT.

2The ongoing Sindh Barrages Improvement Project (SBIP), scheduled to close in 2024, is improving the safety of the
three large barrages on the Indus River which feedShelh irrigation system.

ESMF oSWAT 1



The soft interventiongsuch as engineering and ESIA studiba) could lead to civil worke future
projectsare also included under the physical interventions cateqtwyguide the preparation of ESIA
documents) A schematic view of major irrigation canals in Sindh is shown in Figure E.1 to better
understand tle project interventions. A detailed map showing the locations of barrages and canals in
Sindh is given in Figure Eadthe locations of three Area Water Boards where the FO subprojects will

be implemented areshown in FigureE.3
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Figure E1: A Schaatic View of Major Irrigation Canals in Sindh

Table E1. A Summary of Proposed Project Activities and Typical Subprojects

Component SubComponents | Typology of Subprojects

Soft Interventions Physical Interventions

(does not include civil works) (includes civil works and E&S

studies for future civil works)
1: Water Resourcef 1.1 Institutional| Formulate new WaterResourceg
Management ($25 development  for| Law
Million) Integrated  Water
Resources

ESMF oSWAT




Component SubComponents | Typology of Subprojects
Soft Interventions Physical Interventions
(does not include civil works) (includes civil works and E&S
studies for future civil works)
Management Transform the Irrigation Department
(IWRM) ($2 million)| into the Irrigation and Water Resourcg
Department(IWRD)
Comprehensivewater pricing(Abiana
systen) reforms
1.2 Sindh Strategi( Preparation of a 'Strategic Water Pla
Water Plan ($5 to address key watershed lev
million) environmental and social cumulativ
impacts and risksincluding strategig
directions on infrastructure
development, water allocation, an
water-related environmentaénd social
ecosysem servicepriorities.
1.3 HydreAgro | Establishment of an 'HAI Center'
Informatics  (HAI) collect and monitor water ang
Program ($18 agriculture information (canal flow
million) and levels, and quality, groundwate
levels and quality, meteorology, crg
production)
2: Water Serviceg 2.1 ¢ Integrated| Training on Famer Organizations (F( Rehabilitation/Modernization
Delivery ($150 Farme on groundwater management an| of irrigation infrastructure on
Million) Organization (FO| monitoring approximately 40 integrated F(
Area Development command areas on the leftank
SIDA ($40 million) of the Indus river. (in three
AWBs¢ Ghotki, Nara and Lef
Bank). Each FO command are:
approximately 5,000 ha in sizi
Typical construction  work!
include regulators, longrested
weirs for better upstream watel
level control, new oftakes for
water course  association
(WCAs), earthworks on can
banks, rehabilitation of an
addition of structures for
community use (canal crossing
{ dzLJLI2 NI F2NJ Ch
mandate.
2.2 ¢ SIDA, AWE Capacity building o8IDA, Area Wate
and FO Suppor| Boards (AWB) and FOs to provi
($10 million) reliable services to farmers.
Establishment of two new AWBSs on tk
Right Bank
Training tools on canal operations
ESMF oSWAT 3



Component SubComponents | Typology of Subprojects
Soft Interventions Physical Interventions
(does not include civil works) (includes civil works and E&S
studies for future civil works)
2.3¢ Left Bank Main Calibration of regulators at the heaxf | Rehabilitation of the 116km
Canals Upgradin{ main and distributary canals long Akram Wah Cang
(%90 million) (reconstruction of regulators
new retaining walls in urbai
areas, rehabilitation of bridges)
Studies on rehabilitation of
Lower Nara Canal, includir
Chotiari regulating resgoir
2.4. Right Ban} Studies for rehabilitation of 3
Studies and small Main Canals of Indus Right bal
scale higkpriority (Dadu, Rice and Northweg
works ($10 million) Canals) and Waarah Brani
Canal (oftaking from NW
Canal) and urgent
rehabilitation of the most
damaged structures
3. Agricultural | 3.1 Integrated| Training of farmers on climatemart | The irrigation and drainags
Incentives and| Development of 40 agriculture (CSA), and itgromotion | infrastructure at the Water
Investments ($135| FOs supported through Climate Business Field Scho| Course Association (WCA) ley
Million) under Component will be improved in the same 4

2.1 ($40 million)

Provision of budgetary suppo
packages to farmers for replicating th
learned CSA practicesTechnology|
/Machinery Support for CSA practices

Provision of 600 precision laser lai
levelling equipment todrmers

FO command areas i
Component 2.1. Each H
command area hay
approximately 24 WCAs, wit
each WCA coverin|
approximately 250 ha.upport
for WCA fall wunder the
Agriculture Department
mandate.

3.2 Financing Smai
Subsidy Payment

Providing farmers direct incom
support through smart subsidies -(¢

to farmers and| Vouchers)to smalland mediumsized

facilitating  wheat| farmers in their efforts to move

Procurement towards higher value, watethrifty

Reform ($35| crops

million)

3.3 Improving| Establish amarket data information| Construction/Rehabilitation of
Agriculture collection station atthe Hyderabad| districtlevel agriculture
Information and| Agriculture Extension wing including| extension and facilities for:
Technology  Bas( strengthening the crop reporting W Modernization of extensin
($20 million) system. and research fadtles that are

Strengthening research and extensi

systems in the following:

affected due to floodsor lack
the necessary basi|
infrastrudure and basic fagties

ESMF oSWAT



Component SubComponents | Typology of Subprojects
Soft Interventions Physical Interventions
(does not include civil works) (includes civil works and E&S
studies for future civil works)
- Waterlogging and salinity W Providing additional
Productivity enhancement an( infrastructure in other district
resilience of saline soils of Sing offices for ICT agriculturs
througha holistic approach extension servicg
. Establishment of agriculturedining
progams  for  enhancing an
developing the capacity and skills
agriculture experts/officials,
3.4 Developing Identify value chains and associat{ Siypporting selected farmers ani
Agriculture  Value| constraints in the FO subproject area| mediumsized agrbusinesses
Chain ($20 million) through free technical
Technical Assistance on governmen assistance and partialll
Warehouse Receipts (WHR) that enal subsidized investment;
farmers to access credit from form¢ (equipment, materials and
financing institutions infrastructure)
35 Agriculture| Establishment of thesstablishment of
Delivery Unit| an Agriculture Delivery UnitADUY in
Support ($5 million), the Department of Agricultureto
implement the SWAT.
4. Project The hiring of staff and consultants f
Coordination and project implementing agencies an
Monitoring (%15 capacity building.
million)
5. Contingent Following an adverse natural event th
Emergency causes a major natural disaster, th

Response (US $0):

government may request the Worl
Bank to reallocate project funds tq
support response and reconstructio
This component could also be used
channel additional financing from th
World Bank should they becom

available for such an emergency

ESMF oSWAT
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Environmental and Social Assessment of Project Components

Table E2Summary of Potential Environmental and Social (E&S) Impacts of, pvéides a summary of
potential environmental and social pacts by sulcomponents. In general, Component 1 activities such

as introducing policy reforms in water resources management and improving the water pricing system
are expected tdhave significanpositiveenvironmental and sociainpacts. Component 2 activities such

as rehabilitation of 11&m long Akram Wah canal and studies for rehabilitation of main canals on the
Right Bank of the Indus Rivers (which may be implemented in future projects) are expected to have
significant advers environmental and social impacts due to laggale civil works and resettlement.
Modernization of irrigation and drainage at the FO level under Component 2 and at the WCA level under
Component 2 are expected to have low to moderate negative environrhanthsocial impacts.

An Environmental and Social Impact Assessment (ESIA) has been prepared for the Akram Wah based on
GKS FSIraroAtAde aiddzRRed Ly SINIé -SIyiGMmMEF OKSSY2 OR NI/ & &
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along the Akram Wah canal higof way, with approximately 1600 affected households. SIDA is preparing

a Corrective Action Plan (CAP) to compensate for lost assets, ensure stable and dignified housing, and
adzLIL2 NI f A@StAK22R RS@St 2LIYSy i (-Rricaachi@tDdxie (AR F NB Y
that extended into the proposed project location. The preparation of a suitable Akram Wah CAP and its
subsequent implementation is a condition for World Bank financing of the Akram Wah subproject. The
general features of the Akram Waubproject are presented in this ESMF, and the detailed social and
environmental aspects are dealt with in the ESIA and CAP.

For the remaining subprojects under SWAT, and in particular, the FO subprojects, the exact interventions,
locations, designs, artéchnologies are pending and will be determined during project implementation.
Hence, the present ESMF has been prepared for these subprojects to provide guidance to conduct
detailed environmental and social screening and assessments once the desida detaavailable. A
Resettlement Policy Framework (RPF) has also been prepared to address the involuntary resettlement
impacts of these subprojects and presented under a separate cover.

The present ESMF has been developed to (i) ensure all relevant mmeintal and social issues are
mainstreamed into the design and implementation of the proposed subprojects; (ii) ensure compliance
of the Project with government and World Bank requirements; (iii) screen the generic environmental and
social impacts of eaabf the Project components; and iv) describe the methodologies to be followed for
the preparation of the appropriate safeguard instruments required for the individual subprojects.

The unforeseen activities under Contingency EmergencydrResp(component b will be addressed
through a seprate set of environmental and social instruments thaillvibe prepared when this
component is triggered.

Regulatory Framework and World Bank Requirements

The Sindh Environmental Protection Act of 2014 is the main dtigisl framework related to
environmental protection in the province. Per this Act, the development of projects on irrigation
infrastructure will need to be cleared by the Sinch Environmental Protection Agency (SEPA) following the
procedures given in ther®lh Environmental Protection Agency (Review of IEE and EIA) Regulations, 2014.
These regulations classify the projects into three categories (Schedules I, Il and Ill) based on their scale of
works for environmental assessments and clearances. The SWATbjécted to the World Bank

safeguard policies, and an environmental assessment of its subprojects should be prepared in compliance
GAGK . Fy1Q& hLISNIGA2yLf t2fA0& ohto nonmo ¢ KS N
the framework of Vrld Bank OP 4.01, and the ESIA documents prepared in compliance with the World

Bank requirements will be accepted by SEPA for review and approval.

{21 ¢ dziaft AT S&a GKS 22NIR .lFyl {F¥FS3dzz NR t2f A0OASax
Social Famework (ESF), because the project entered into the World Bank lending pipeline in late 2018.

The present ESMF has been prepared in compliance with the World Bank OP 4.01 (Environmental
Assessment). The Project has been classified as Category A. OthdrB&okl policies relevant to the

SWAT include Natural Habitats (OP 4.04), Pest Management (OP 4.09), Physical Cultural Resources (OP
4.11), Involuntary Resettlement (OP/BP 4.12), Safety of Dams (OP/BP 4.37) and Projects on International
Waterways (OP/BP 50). A gap analysis, carried out by the World Bank, identified that the preparation of

a stakeholder engagement plan (SEP) and labour management procedures (LMP) and updating
procedures for biodiversity assessments in this ESMF would help the ESMF etsoply with the

principles of the World Bank ESF. Hence, the ESMF also includes SEP and LMP.

Environmental Setting
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Location The general area of influence of the SWAT project is the irrigated area in Sindh, covering
approximately 5 million hectares. Thegation infrastructure in Sindh consists of three barrages (Guddu,
Sukkur, and Kotri) and their extensive irrigation network on the left and right banks through 14 main
canals. The direct physical interventions of the SWAT will be implemented in tmearmhareas of Ghotki

(a left bank canal of Guddu barrage, managed by Ghotki®A\WBra (a left bank canal of Sukkur barrage,
managed by Nara AWB), and Akram Wah and Fulleli ( left bank canals of Kotri barrage, managed by the
Left Bank AWB). The feasilyilgtudies for main canal rehabilitation under Component 2.4 will be carried

out on the three right bank canals of the Sukkur barrage. The policy and institutional support by the SWAT
will be applicable to all irrigated areas in Sindh.

Physical Settingrad Land useThe project interventions will be mainly located in rural areas dominated

by agricultural lands, however, barrages are located in urban aneupeain areas. All the initial sections

of the canals defined by the presence of barrages are lacet¢he urban and petiirban areas (Sukkur

city for Nara Canal and Hyderabad city for Akram Wah cantatembankments are also dominated by

trees and shrubs in some sections. The terrain is mostly plain. Beyond the canals' right of way (ROW),
agriculture is practiced on a larger scale, with cotton, wheat, rice and sugar cane being the dominant crops

in the area. Wheat is the largest cropped area, followed by rice, cotton and sugarcane. Cultivated areas
are interrupted by large expanses of barren lance @gricultural land accounts for about half of the land

use. The total agriculture area of three Project AWBSs is about 2 million hectares.

Climate According to Koeppen's climate classification, the Sindh area can be classified as a 'desert hot
climate' because of its low annual rainfall compared to potential evapotranspiration and high
temperatures. The summer season starts in April and ends in October (maximum temperatures reach up
to 45°C), while the winter begins in November and ends in March (witHalvest temperature up to 3

°C). The average annual rainfall in Sindh is 120 mm, with nearly 61 percent of precipitation falling in the
monsoon months of July and August.

Water resourcesThe main source of water available to Sindh is the Indus Rimdthe irrigation system

in Sindh draws water from the Indus River through Guddu, Sukkur and Kotri barrages. Canal water is the
primary source of water supply in the project area. Although the canal water is mainly used for irrigation
purposes (about 26.6 t41.7 MAF), it is also used for domestic consumption (1.2 MAF) and industrial uses
(about 0.5 MAF). The groundwater is located in shallow depths and generally brackish, except near the
canals and the Indus. The groundwater is being used for drinking régettion at some locations. There

are also many important wetlands in Sindh ahd important areas relevant to the SWAT are Manchar
Lake and Indus Delta, as thejll be benefitted from the overall SWAT activities. Manchar Lake is the
largest freshwatetake in Pakistan, with an approximate area of 26,000 ha.

Biodiversity. According to thelntegrated Biodiversity AssessmefiBAT tool, there are 44 protected
areas, 15 key biodiversity areas and 129 IUCN red list spetiesaneas covered by irrigatiametworks

in Sindh. Although none of the proposed infrastructures in the SWAT are expected to be directly located
within these protected areas, the overall SWAT activities will benefit the biodiversity of Manchar Lake and
the Indus DeltaThe ecosystem ofanchar seems to be an extremely resilient one. The submerged
wetland vegetation survives and regenerates quickly after the lake dries out completely. Manchar Lake
also supports a major fishing industry in addition to feeding/nesting areas for watefoe/indus Delta

3 Area Water Boards (AWB) are quasi autonomous organizations under the Irrigation Department. They deliver water
to the Farmer Organizations (FOs). The Farmer Organizations (FO) are legally constituted organizations responsible
for managing the smaller distributary canals but rely upon the Irrigation Department to cover most costs, including
the provision of technical staff. The FOs deliver water to Water Course Associations (WCAs). The WCAs are
community organizations supportday the Agriculture Departmen
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is the landmark of Pakistan's coastline, extending up to 150 km along the Arabian Sea, with an area of
about 600,000 ha. The delta holds 97% of the total mangrove forests of Pakistan. Ecologically, the Indus
Delta mangroves constitute a cqbex ecosystem by providing habitat, shelter and breeding ground for
economically important marine plants, animals and migratory birds; protecting coastline and seaports
from storms, cyclones and Tsunamis; meeting fuelwood requirements of local commuamtidedder

for their livestock; sustainintivelihoods of the coastal population of motkean 100,000 people and

serving as a nursery for fish, shp and crabs, those sperad least a part of their lives in mangroves.

Environmental Challenges in Water égtor. The environmental challenges associated with the water
sector in Sindh are:

1 Canal drainage systenWaterlogging in Sindh remains endemic and covers, depending on the
season, 50 to 70% of the canal commands. This stifles agricultural productioys balinity to
the surface and creates an unhealthy rural environment with a higher incidence of-hatee
diseases and limited options for rural sanitation.

1 Wetlands Lakes and wetlands in Sindh are undgcessig pressure and risk. The threats twet
wetlands of Sindh are largely anthropogeniamely related tounavailability of freshwater,
uncontrolled abstraction, disposal of untreated industrial and agricultural effluent,
encroachment, siltation and shrinkage, a threat to native flora and fapeaies by invasive exotic
species, illegal hunting, overgrazing and uncontrolled logging

9 Indus delta Prior to the development of the megaigation infrastructure on the Indus and its
tributaries, it was a highly productive area with rice cultivatiortlee higher lands and rich grazing
on the driedup inundated areas. At present, it is, however, an area of ecological deterioration,
endemic poverty and poor access to basic services such as clean drinking water

1 Urban Water SupplyKeeping in view rapidigrowing population in urban areas, there are serious
concernsabout the longterm access to reliable water resources for the major cities in Sindh.
Domestic water use in urban areas is expected to double between 2017 and 2050.

1 Rural Water SupplyThe rurdwater supply in Sindh is challenged by the difficulty of finding good
quality drinking water resources. With 80 percent of gir@vince underlain by saline to highly
saline groundwatersmall fresh groundwater lenses, created by seepage from canalgfioar
the saline water, are the major sourcebrural water supply. These small fresh water lenses are
precarious and dependent on how the water in the canals is managed.

SocioeconomyThe irrigation canal network in Sindh is spread over 17 districtstraninterventions in
the SWAT are expected to be implemented in all these distidisut 20 million people live in these
districts, in which more than 70 percent of peoplénin rural areas. About 36 percent of employment
in Sindh province is in ¢hagriculture sectorSindh has the secordighest poverty rate in Pakistan. In
2015, the poverty gap between rural and urban areas was 33.6 percentage pointspirotiace.

Gender Women's labor participation is the highest in agriculture Pakistan, overall, only 1 percent of
women are engaged in entrepreneurship. Typically, rural women are engaged more in dairy and livestock
managementMost rural women are involved in livestock managemémtgriculture, their participation

is characgerized by lowpaid work that is usually repetitive and very timensuming with low returns.
Women are crucial stakeholders in irrigation managemesst.u8ers, their decisionon water delivery
schedules, the quantity and quality of watend the type of \ater infrastructure constructed are crucial
because women's daily household activities and their livestock's-beéily depend on it. Despite
women's significant role in agriculture, such as crop production from sowing to harvesting stages and
livestock raring, they have traditionally been excluded from decisimaking in irrigation management.

Screening of Potential Impacts and Risks
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The proposed interventions in SWAT will directly benefit about 1.25 million people and 0.5 million ha of

agricultural landThe potential environmental and social impacts and risks of the SWAT interventions and

proposed mitigation measures are summarized below. Environmental and social assessment will be
carried out for each subproject, and the procedure for this assessmetgssribed in the following

sections. The project implementation units (PIUs) will be responsible for implementing the proposed
mitigation measures.
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Table E2. Summary of Potential Environmental and Social (E&S) Impacts of SWAT

(Scaleof Impacts: High, Substantial, Moderate, and Low)

Component and
Intervention Type

Potential
E&S Benefit Levels

Potential E&SAdverse
ImpactLevels

Potential Risks

Proposed Mitigation Measures

Component

1: Water Resources Management (US$ 25 Million)

Component 11

Formulate new Water
Resources Law
(Technical Assistance

High: The new water law will
establish a legal foundation
for integrated water resources
management (IWRM) that will
facilitate waterrelated
environmental sustainability.
Bycreating a legal foundation
for water allocations, it will
also help promote
transparency and equity in
water use.

Low: The new water law
should not have any
indirect adverse impacts.

A new water law might
not be passed by the
Sindh Assembly

The water law might not
include enough focus orn
environmental
sustainability and social
equity.

Passage of the water law is a
performancebased condition
(PBC) associated with Bank
financing of Component 1.

The water law will be prepared in
a consultatve manner with all
stakeholders and must be
approved by the elected provincig
assembly. This will help ensure a
broad consensus

The 2022 Sindh Water Policy
highlights the importance of
environmental sustainability and
social equity, and the water law ig
expected to codify these
principles.

Transform the
Irrigation Department
into an Irrigation and
Water Resource
Management
Department (IWRD).
(Technical Assistance

Substantial:Strengthen the
institutional capacity of the
irrigation department withan
IWRM mandate and expertise

Enhance the ability of the
IWRD to provide better bulk

water supply services. Therek

Low: Improving
organizational capacity for
IWRM and water supply
delivery shoud not have
indirect adverse impacts.

Lack of commitment by
the Irrigation
Department to take on
new mandates and new
practices

The project will finance a
comprehensive study to assess t
capacities and roles of various
Irrigation Department entities,
incduding SIDA and AWB, and bui
consensus on necessary changey
based on the 2022 Sindh Water
Policy.

ESMF oSWAT
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reducing water losses and
improving distribution equity.

Comprehensive Wate
Pricing Reform
(Technical Assistance

.Substantial Adjustments to
water rates Abiang will
encourage users to better
consider theopportunity cost
of water and potentially
reduce water use.

It will also provide more
revenue for AWBs and FOs t¢
better operate and maintain
their canal andlistributary
systems, thereby reducing
water use, water logging and
soil salinity.

Moderate: Inaeased water
rates may disproportionally
affect small farmers and
sharecroppers.

Political opposition may
undermine pricing
reforms.

Water revenues might
not be equitably
distributed and used

Some water users might
challenge changes in
water rates in courts

Resistance from other
stakeholders to
acknowledge and accep|
to pay for ecosystem
services.

Water rates have not been
adjusted in two decades and
currently are an insignifant cost
for farmers who have poor quality
servica thus creating a vicious
circle.

A gradual and moderate increase|
in water rates, combined with

improvement in service provided
by the project, should help start a|
virtuous circle.

Water reforms will be
comprehensive, including
requirements for cities and
industries, and considering farm
size, thus allowing for
differentiated rates based upon
ability to pay.

Studies for developing a Paymen
for Ecosystem Services (PES)
scheme whererivate sectors that
use portscould be charged for
coastal protection, reduced
sedimentatioridredging costs, anc
extension of mangrove cover as &
result of efficient IWRM

Component 1.2

High The plan will assess anc
address key water and
environmental issues in Sindl

Low: Properly formulated
SSWP should not generate
any adverse impacts but

Inadequate coverage of
environmental and

The scope of work for SSWP is
included in ESMF and highlights
the importance of including

ESMF oSWAT
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Preparation of a
"Sindh Strategic
Water Plan"
(Technical Assistaer)

considering cumulative
impacts.

Provide strategic directions to
the government departments
on infrastructure
development, water
allocation, and waterelated
environmental priorities

Sustainablenanagement of
water resources in the
province througtthe
assessment and managemen
of cumulative environmental
and social impacts and risks.

rather provide strategic
direction to Sindh on how
to reduce cumulative
water-related
environmental degradation.

social issues in the
SSWP.

Inadequate data to
project needs of
different users

Lack of proper
consultation with
stakeholder groups,
including marginalized
and vulnerable groups.

The Sindh government
may not adopt or utilize
the SSWP.

environmental and social issues it
the SSWP. The SSWP will includ
cumulative impact assessment of
water and agricultural practices in
{AYRKQa ANNRII

The first task in the SSWP is to
prepare a Stakeholder
Engagement Plan to ensure
adequate consultabns with key
groups.

Adoption of the SSWP is a Projeq
Development Objective (PDO)
indicator.

Component 1.3
Establishment of
HydroAgro
Informatics Program
(Goods and Technical
Assistance)

High Providing reliable,
transparent, and actionable
information for water
services, water resources
management, and agricultura
advisory services should help!
to better manage water,
increase agricultural
productivity, and better
manage floods and droughts.

Low:No adverse
environmental or ecial
impacts are anticipated due
to the provision of
information services.

Lack of capacity or
incentives for the
Irrigation and
Agriculture Department
to collect and process
information.

A management contraavill be
provided to a university to operatg
an "HAI Center," which will be
responsible for analyzing,
processing, and providing
information services. The quasi
independent center will be able tg
attract and maintain higiguality
professionals.

The datacollection capacities of
the Irrigation Department and the
Agriculture will be boosted
through project funding.

Compon

ent 2: Water Service Delivery

(US$ 150 million)

Component 21

Modernizationof
Irrigation

Substantial FOs will be able
to distribute water more
equitably and efficiently,

Moderate: General
constructionrelated
impactsassociated with
small civil worksuch as soil

reducing water losses and

Lack of commitment by
FOs to employ irrigation
modernization practices

Selection of subprojects in
consultations with AWBs and FOf{
on a demanedriven basis.

ESMF oSWAT
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Infrastructure in
Farmer Organization
(FO)Command Areas|

(Civil works, each FO
command area
around 15,000 acres,
5000 ha)

decreasing water logging and
associated soil salinity.

erosion and sedimentation,
dust and noise pollution,
generation of waste
groundwater pollution,
traffic and road safety, and
occupational health and
safety risksetc.

Low: Inadequate drainage
causing water logging

Moderate: Disagreements
between FOs and SID on tf
management of

modernized infrastructure

FOs may not have
sufficient O&M fundgo
manage new
infrastructure.

Degradation of land
caused by water logging

Technical capacity development
FOs

Civil works designs to include
drainage plans

Devel® and implement FO

specific ESMPs and RAPs (if
required) in accordance with ESMV
and RPF.

Passage of water pricing reforms
a performancebased condition
(PBC) associated with Bank
financing of Component 2.

Component 2.2

Capacity building of
AWBsFOs, and SIDA

(Technical Assistance

.Substantial Improved
capacity andcoordination at
all three levelSIDAAWB, FO
will help to reap fulkocial and
environmentalbenefits of the
irrigation modernization
program and support IWRM.

None:This involvesnly
training and capacity
building.

Organizations may lack
incentives for enhancing
their capacity.

Women may not be able
to fully benefit from
training programs.

FOs will be selected on a deman(
driven basis for inclusion in the
project.

AWB instititional reforms will
promote transparency and
accountability, which will motivate
AWB management to adopt a
more serviceoriented approach.

Gender Action Plan includes
provisions for promoting female
professional participation in SIDA|
and AWBs.

Gender Action Plan includes
provisions for promoting female
participation in FO Committees.

Component 23 High Restoringthe original High Significant Implementation of the | ESIA/ESMF and CAP/RAP have
canal flow capacity and construction environmental| CAP/RAP may not been prepared for the Akram Wal
improving associated water impacts, occupational proceed smoothly,
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Rehabilitation of
Akram Wah Canal

(Civil Works)

control structures to enable
more effective distribution of
water within the command
areas securing irrigation
supplies for 462,000 people
and drinking water supplies
for over 2 million.

health and safety and
genderbased violence
issues associated with larg
scale civil works.

Social risks are high.
Addressing the legacy issu
of approximately 1600
households affected by the
2021 antiencroachment
drive along Akram Wa
Canal requires the
implementation of a
Corrective Action Plan (CA
in RAP.

interrupting
construction progress.

Construction can only

take place for a limited
period each year so as
not to disruptthe water

supply.

Contractor may not
follow ESMF provisions

subproject and approved by the
Government of Sindh.

Gontinuous meaningful and
effective stakeholder
consultations from subproject
project identification to
completionand disclosure of
project documentation

Independent resettlement
monitoring consultants will track
CAP/RAP implementation; robust
Grievance Redress Mechanisms
have been established.

An Akram Wah Pject
Implementation Consultant (PIC)
will be contracted to support
construction and monitor
compliance with ESMF.

Component 24
Investment
Preparation Studies
for Renovation of
Right Bank Main
Canals (Technical
Assistance) and small
scale emergency
works (Civil Works)

High Renovation of Right
Bank canals is the first and
most important step to
improving irrigation service to
900,000 hectares of farmland

Smaliscale emergency works
will be undertaken to prevent
the collapse of critical
structures or canal
embankments.

Substantial Although this
activity is only technical
assistance, the nature of
the works is similar to
Akram Wah in Component
2.3 above, with potentially
significant construction
impacts and resd¢fement
issues.

Social and
environmental issues
may not be considered
in Right Bank Main Can
technical design studies

Preparation of ESIA and RA®P
compliance with ESMF and RPF
parallel with technicaleasibility
studies

ESIA and RAP must meet World
Bank policy requirements to be
considered for future financing.

Emergency civil works will be
subject to environmental and
social screening and the

Environmental Code of Practice 3
presented in the ESMF.

Component 3: Agricliure Incentives and InvestmentJS$ 120 million)
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Components 3L
Integratedagricultural
development of the
same 40 FOs
supported under
Component 2.1
(Technical Assistance
and Small Civil Works

.Substantial Improved on
farm irrigation systems (less
than 250 ha) will reduce wate
lossesand decreas water
logging and associated soil
salinity.

Climatesmart agricultural
practices will reduce water
use, improve soil quality,
enhance productivity, and
boost resilience.

Training will be provided on
pesticide management.

Low: Very smalkcale civil
works, for example,
installation of small preast
irrigation ditches by farmer
groups (i.e., Water Course
Associations (WCA), will
have minor construction
impacts.

WCAs may not maintain|
smallscale
infrastructure.

Women may not be ablg
to fully benefit from
training programs.

WCAs will be supported on a
demand drive basis and must
contribute labor to infrastructure
construction, thus increasing
ownership.

Separate training sessions for
female farmers to ensure
culturally appropriate training.

SIDA will contract project
implementation consultations to
supervise construction activities
and ensure compliance with ESM
ECPs.

Integrated Pest Management
Planswill be developed for each
FO subproject, including training
for farmers on appropriate
pesticide and fertilizer use.

Component 32
Financing smart
subsidy payments to
farmers and
facilitating wheat
procurement reform
Subsidies provided
through an evoucher
system; and (i) direct
income support
through the banking
system to small
farmers growing
water-thrifty crops.

.Substantial Promotion of
high value and watethrifty
crops such as fruits
vegetables, oilseeds, pulses,
etc. and thatare suitable for
the relevant agreecological
zone will reduce water use
and increase farmer incomes,

Low: Subsidy payments will
have no direct adverse
environmental impacts but
may, in some cases, result
in increased pesticide use t
protect more valuale
crops.

Seeddreated with
pesticidesmight be
ingesed withrelated
human health impacts.

Subsidies may not
provide sufficient
incentives for farmers to
switch to highvalue
water-thrifty crops.

Wheat procurement
reform may not be
successful, lining fiscal
space for transfer to
smart subsidy scheme.

Women or poor farmers
without land titles might
be excludedrom
subsidy programs

Developing smart subsidy
regulations is a performanee
based condition (PBC) associate
with Bank financing of Componen
3.2

Wheat procurement refornis a
performancebased condition
(PBC) associated with Bank
financing of Component 3.2

Smart subsidy $eme will start off
as a relatively small pilot program
to learn by doing and to adjust

program design before scaling up
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Subsidy program might
not be demand and time
driven

Special provision in the smart
subsidy scheme to ensure access
to sharecroppers and women
farmers.

Famers receiving smart subsigie
will receive agricultural extension
information as well as market
information with access to direct
support by local extension official
if requested.

Only nonpesticide seeds will be
eligible for support through the-e
voucher scheme.

Component 3.3
Improving the
agricultural
information and
technology base
(Goods and Technical
Assistance)

Substantial Improving
agricultural information
systems and enhancing
agricultural research will help
Sindh with transition to high
value water thrifty crops and
ensure more sustainable
irrigated agriculture. Water
logging and salinity program
will help Sindh address one o
its most pressing
environmental problems.

Low: No physical works are
anticipated under this
component.

Information generated
may not be usechia
productive manner.

Agricultural research

may not be focused on
Sindh's most pressing
agroecological issues.

The hydreagro informatics (HAI)
program in Component 1 will dray
upon agriculture information to
help provide useful water and
agricultural grvices.

Adoption of a new Agricultural
Research and Extension Polieya
performancebased condition
(PBC) associated with Bank
financing of Component 3.

Component 3#4
Developing
Agriculture Value
Chain Supports
farmer producer
groups to address
regulatory,
infrastructure and

Substantial Reducesvalue
chain constraints to higher
value, water thrifty crops.

Improve productivity and
quality of produce, reduce
postharvest loss, lad increase
value addition

Low: Only smaikcale
works, and goods will be
included in the component,
for example, construction o
local warehouses or
processing equipment.

Farmers' groups may no
organize to create
producer groups to take
advantage of
opportunities.

Agriculture Department provides
value chain mapping and analysis
of selected agricultural
commoditiesand supports the
creation or strengthening of
farmer producer groups.

Adoption of a new Warehouse
Receipt regulationss a
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technical bottlenecks
for high value crops.
(Goods and Small
Works)

Promote project assisted as
well as organic growth of agri
support businesses and
services

Address the financial
constraints facing producers
by providing access to loans
financial institutions through
warehouse receipts (without
selling their produce)

Marketing and financing
channels may not be
fully accessible to allow
the shift to new crops.

Farmers might find
Warehouse Receipt
Systems complicated
and cunbersome

performancebased ondition
(PBC) associated with Bank
financing of Component 3.

Component 3.5 None: SupportsComponent 3 | None  Supports N/A N/A
Agriculture Delivery implementation. Component 3
Unit (ADU) support implementation.
(Technical Assistance

Component4: Project Monitoring and Coordination (US$ 15 million)
PCMU Unit Support] None: Supportsoverall project| None: Supportsoverall N/A N/A

(Technical Assistance

implementation.

projectimplementation.
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Institutional Arrangements

SIDA, FOs and WCAEhe Sindh Water Management Ordinance (SWMO) of 2002 helped to establish a
stronger foundation for participatory irrigation management with the creation of the Sindh Irrigation and
Drainage Authority (SIDA) to serve as a change agemtwmite Irrigation Department; Area Water Boards
(AWBS) to serve as seiamitonomous organizations under the Irrigation Department responsibléhior
management of the main canal command areas; Farmer Organizations (FOs) which are organized at the
distributary canal network and include constituent Water Course Associations (WCAs). Understanding the
structure of this sprawling irrigation system is important for understanding the SWAT project design, and
a schematic is presented below

3 Indus River Barrages: SukKwtri, and Guddu
(Operated by the Irrigation Department)

Area WateBoard(AWB)Command Areas: 400,000 to 1,000,000 Has
(AWBSs are serautonomousentities under Irrigation Department and supported by SIDA

Farmer Organization (Fg; Command Areas: Average 5,000 Has
(FOare independentorganizationssupported by SIDA)

Water Course Association (WCA) Command Areas: Average 250 Has
(WCAsreindependentorganizationsupportedby AgricultureDepartment)

Project Impementing Units The Project will be implemented by three existing Project Implementing
Units (PIUs), as shown in the following taflee PIU is responsible for all aspects of project management
for its respective component, including procurement and cactrmanagement, financial management,
safeguards, monitoring and evaluation under the overall supervision of the PCMU.

Table E3. Project Implementation Units

Component Parent PIU Partner Entities
Department
1. Water Resources Planning and Project Coordination and | Irrigation Department
Management Development | Management Unit (PCMU)| Agriculture Department
(PDD) Environment Department

Disaster Management Authority
Civil Society and Research Institute
2. Water Irrigation Sindhlrrigation and Agriculture Department
Services Department Drainage Authority (SIDA) | Area Water Boards (AWBS)
Farmer Organizations
Water Course Associations

Farmers
3. Agriculture Subsidie| Agriculture, Agricultural Development | SDA
and Investments Prices, Unit (ADU) Food Department
and Supply Agriculture Dept Directorates:
Research, Extension, and Water
Management

Farmers and AgBusiness
4. Project Coordination Planning and | Project Coordination and | All of the above

and Monitoring Development | Monitoring Unit (PCMU)
(PDD)
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All the PIUs have existing environmental and social staff ndn@ extensive experience with Bank
financed projectsThe PCMU has a Deputy Director for Environment and a Deputy Director for Social. SIDA
has an Environmental Management Unit (EMU) with gecrlists, a Deputy Director, an Environmental
Specialist, an Ecologist, a sociologist and two Environmental Inspectors. The ADU/PIU has only one
Environmental and Social Safeguards Specialist working under SAGP. The ADU/PIU will hire two additional
staff - a junior environmental specialist and a junior social specialist, to support the existing safeguard
specialist. After completion of the project, AWBs will be responsible for the management of canal
infrastructure. Currently, there are no safeguard spésts in the AWB teams, and the Project will support

the hiring of a social specialist in each AW&ch PIU will also contract project implementation consultants
(PICs)which will helpimplementits specific componentach PIC witippoint dedicated svironmental,

social, health and safety (ESHS) staff to ensure the implementation of BS§ subprojeespecific
ESIAS/ESMP®IC staff will include an Environmental specialist, an Occupational Health and Safety
Specialist, an Ecologist, Social Specjaisd ESHS site Inspectors.

E&S Procedures for Subprojects

The step-by-step procedureto be followed during the environmental and social assessment of the
proposed subprojects, from screening to the preparation of ESIAS/ESMPS and their implemeatation,
given inthe following table.

Table E4. E&S Procedures for Subprojects

Step | Activity Description of the Activity Timing/Status | Responsibility
1 Screening Screening of the propose| After PlUs (EMU of SIDA and Al
subprojects to assess th identification of | Agriculture Department) wil
requirement of safeguard the proposed| conduct a screening exercig
instruments (site-specific| subproject (Annex 2 whenever new
ESIAS/ESMPS or generic ESM subprojects are identified
to be prepared PCMU will relew and approve|
the screening forms.
2 E&S Environmental and  socig During P1Us (with the support of PIC)
Considerations | aspects (e.g.,site selection| Feasibility and
in Project| spoil management, land | E&S assessmer
Design &| acquisition) shall be considereg studies
Analysis of| during the analysis of variou
Alternatives project alternatives and design|
For subprojects that do no
involve any civil works
stakeholder consultations wi
be carried out in accordanc
with the Stakeholde
Engagement Plan
3 E&S Studies ¢ | Primary baseline environmentg During E&S| PIUs with the support of PI
Baseline Date data of the project influencg assessment and ESIA Consultants
Collection, area (covering phsical,| studies
Impact chemical, biological an
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Step | Activity Description of the Activity Timing/Status | Responsibility
Assessment, socioeconomic  environment
preparation of| will be collected
ESIAESMPand .
RAP/ARAP Assg;sment of impacts and the
significance
Preparation of site-specific
ESIA4SMRB and RAPs
4 Consultations | Consultations with the During E&S| PIUs with the support of PIC
and Disclosure | stakeholders (including affecte| studies
communities) prior to E&S
studies and after completion g
draft ESIAESMP and After
RAP/ARAP completion  of
Disclosure of the ESIA and R ESIAESMP -and
. . RAP/ARAP
(including translated
summaries) onPIU's website
and on the external website g
the World Bank
5 Submission ol Submission of HSESMP| After PIUs. PCMU will coordinate t
ESIAESMP and | documents along with Completion of| approval process.
RAP for Sindh | necessary fees tdSindh EPA,| ESIAESMP ¢
EPA and WE and arranging a public hearin Before
clearance for SindhEPA construction
6 Environmental | Preparation of environmenta Prior to bidding | E&S Staff of PIUs will review
and sociall and social specificatiors for and approve the bidding
specifications | bidding documents, includin documents.
for Bidding| preparation of BOQs an
Documents inclusion of ESMP in the biddir
documents.
7 Implementation | Contractors will develop site During E&S staffof PIUs will review
of ESMP specific constructioESMPY Construction and approve the ESMPs ang
and OHS Plansand will OHS Plans.
implement them ESHS Staff of Contractor w
Regular monitoring  and implement the plans.
reporting of compliance by the E&S staff of PIUs and PIC \
Construction supervisiol : . .
supervise the implementatior
consultansandPIUs
of these plans

Subproject Screening Criteria

A screening exercis@nex 2)will be carried out for all the proposed subprojects once they are identified
through a reconnaissance site visit. The purpose of this screening exercise is to categorize the subprojects
into low, moderate, substantial and higisk categories, based on the ledige environmental and social
features of the area and anticipated risks during the subproject implementation. If the screening process
concludes that the proposed subproject is a higgk category, an ESIA will be prepared. If the subproject

is a substatial risk category, an ESIA or sifgecific Environmental and Social Management Plan (ESMP)
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will be prepared. If the screening process concludes that the subproject is a low to moderate risk category,
the generic ESMPs in tiESMF (Annex ¥ill be used.The generic ESMPs and templates for ESIA and
ESMPs are prepared to ensure the requirements of SEPA IEE and EIA reg@&iAdndocuments
prepared in compliance with the World Bank requirements will be accepted by SEPA for review and
approval If the sibproject is likely to cause resettlement impacts, a RAP will also be prepared.

Preparation of ESIAs, ESMPs and A/RAPs

The ESlAand ESMRemplateshave been prepared (Annexes 3 and 4 ), which will guide the design and
implementation of the substantial and higisk projects. Based on the initial screening of proposed
investments, it is anticipated that most of the subprojects in Component 3 arly likefall into the
moderate and lowrisk categories. Hence, standard Environmental and Social Manag&iaes{ESMPS)

have been prepared for all potential subprojects under CompoBd&Ahnex 3 toaddress generic impacts

during their implementation, with can be readily adapted for all low and medium risk projects. Further,

the Environmental Code of Practices (ECPs) to address all generic construction impacts have been
prepared and presented iAnnex 1 which will be attached to the bidding documentsaiif construction

works along with the ESMPs.

The ECPs are prepared following Good International Industry Practices (GIIP) to address construction
related impacts. The ECPs prepared for the Project are Waste Management (ECP 1), Fuels and Hazardous
Goods Maagement (ECP 2), Water Resources Management (ECP 3) Drainage Management (ECP 4). Soil
Quality Management (ECP 5), Erosion and Sediment Control (ECP 6), Topsoil Management (ECP 7),
Topography and Landscaping (ECP 8), Quarry Areas Development andodp@&a® 9), Air Quality
Management (ECP 10), Noise and Vibration Management (ECP 11), Protection of Flora (ECP 12), Protection
of Fauna (ECP 13), Protection of Fish (ECP 14), Road Transport and Road Traffic Management (ECP 15),
Labor Influx Management andonstruction Camp Management (ECP 16), Cultural and Religious Issues
(ECP 17), Workers Health and Safety (ECP 18), Instream Construction Works (ECP 19)-48dHea@kHD

and Safety Plan (ECP 20).

The detailed procedure to prepare RAPs is given ifRIRE, presented under a separate cover. The ESIAs,
ESMPs and RAPs will be submitted for World Bank and Sindh EPA clearance after appropriate consultation
with stakeholders and disclosure before starting construction works of respective projects.

The costof implementing ESMF has been estimated at USD 1.5 milliowill also cover hiring
environmental and social staff in the PIUs and implementing the SEP. Detailed cost estimates for managing
environmental and social risks will be provided in the ESMPRARS of respective subprojects.

GenderAction Plan

A Gender Action Plan that identifies key gender gaps and proposes actions to close those gaps is included
as an annex in the ESMF. The key action items inc{i)dmplementing programs that allow womeo

play a more significant managerial and technical role in the Irrigation Department, SIDA, and the
Agriculture Departmentfii) requiring that women be actively engaged in decisimaking within FO and

WCA organizations; an(ii) providing special tiaing on climatesmart agriculture for women under
Component 3.

Grievance Redress Mechanism

A grievance redress mechanism (GRM) is being established by all implementing agencies of SWAT to
provide a systematic and transparent set of arrangements to enabkd communities, people affected

by the project activities, contractors, employees, and other stakeholders to raise grievances and
suggestions and seek resolution of complaints relating to corresponding components/subcomponents of

ESMF oSWAT 23



the project. Each PIUals a multitier grievance registration and redress mechanism to address complaints
ranging from mild to severe nature. The system encourages complaints to be handled at the lowest level
in time bound period, but in case of dissatisfaction, complaints @fofwarded to higher levels where

GRM committees of relevant PIUs would deliberate over the cases. PCMU will handle altretajedt
complaints related to Component 1: Water Resources Management. It will also resolve complaints,
including implementatia of environmental and social safeguards, mainly from communities identified in

the project and command areas that are escalated to them by SIDA and ADU. SIDA will institute and
manage GRM for Component 2: Water Service Delivery. Likewise, Componentf: S8hsidies and
Agriculture Investments will be overseen by ADU. The risk of gdragerd violence (GBV) in the project

is screened as low #ise construction activities will be carried out mostly by local labour, iatetaction

between the constructioriabor force and thavomenis expected to be limited due to the conservative
culture in the region.¢ KS O2Yy G NI OG2NNa O2RS 2F O2yRdz0G -akKI ff
based violence, sexual exploitation and abuse, and sexual harassmentodd&efcconduct will be

AyOf dzZRSR Ay GKS g2NJ SNRa O2y iN} OG F3aINBSYSyGszZ I yR
termination of employment. @mplaints/reports on gendebased violence or harassmemiill be
collected and addressetirough theabove GRM in gartnership with local civil society organizatson

Consultation and Disclosure

Two rounds of stakeholder consultations were conducted during the preparation of this ESMF, one at the
initial stages of preparation and the second after completion of the draft ESMF. Initial consultations were
held in April 2021 with AWBs of Ghotki, Narad Left Bank canals, FOs of these three AWBSs, Sindh EPA,
Public Health and Engineering Department, Forest and Wildlife Department, Livestock and Fisheries
Department, Irrigation Department, Agriculture Departments, and Pllgs.addition to these
consultatons, a gendespecific consultation workshop was carried out with the AWBSs, FOs, UN Women,
ILO, and a womeés NGO. All these consultations were carried out through video conferences and
telephonic interviewsAll the stakeholders realized that water isace and that it needs to be managed
much more efficiently. Thegppreciated the proposed activities under the SWAT redmmended that

the proposed policies, particularly the water prices, should not adversely affect poor farmers and
domestic users, andtrong technical support is needed for the FOs and manage the proposed canal
modernization worksFarmers also suggested ththe project should include provision for rehabilitation

of water courses and land levelling for improving agricultural prodigtamd water efficiencySmart
subsidies should be given to farmers for expensive equipment to prepare the land antignosst
processesThey suggested shift in agriculture practices and preferenf water-thrifty crops would

occur only if governménpolicies support the shift, strong markets are developed, and there is
demonstrated benefit.

The second round of consultations was carried out in August 2021 with the AWBs, FOs, and WCAs to
disclose the draft ESMF and obtain feedback from all the retestakeholders. Further, workshop was
conductedon 24th August 202ht the SIDA office in Hyderabadth all the relevant stakeholdeys
including AWBs, FOs, PIUELPA Public Health and Engineering Department, Forest and Wildlife
Department, Livestockral Fisheries Departmenfhe overall feedback from the participants is very
positive, and they agreed that the draft ESMF has adequately addressed all the potential environmental
and social issues of the SWAT. The patrticipants recommended continued atiosalthroughout the

project implementation and provided some suggestions for the successful implementation of the SWAT.
They suggest that FOs and WCAs are to be continuously engaged in selecting and implementing all the
project activities, including payemts to the contractors, to ensure ESMPs are implemented to their
satisfaction. FOs and WCAs need training and capacity development in implementing the project activities.
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The ESMF has been disclosed on the PIU websites, and the updated ESMF will sislodszl ®n the

PIUs and World Bank external websites. The executive summary of the ESMF will be translated into the
Sindhi language and will be published on the PIU websites, and hard copies of these documents will be
made available at local AWB offices fpublic access. Stakeholder consultations will be carried out
NE3Jdz F NI & RdzZNAy3 Fff adr3sSa 2F GKS LINRB2SO0O AYLI S
engagement plan. The ESIA and RAP documents to be prepared for proposed subprojatie Wwél

consulted upon and disclosed on the PIU and World Bank external websites and made available to the

local communities by placing them at local AWB and FO offices.
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1 Introduction

Sindh Water and Agriculture Transformation Projgberein afterreferredto as theSWATor the Projeci

is the proposed project by the Government of Sindh. The Project Coordination & Monitoring Unit (PCMU)
of the Planning and DevelopmebDepartment(PDDhas been assigned coordination task for preparation

of the project in close consultation wititie Ygriculture Supply and Prices Departm&ahd Yrigation
Departmentsupported by SIDA. The Government of Sindh has requested the WorldBBjtk finance

the SWAT The overarching theme of the SWAT concept is the water and agricultural nexus to boost the
rural economy and promote sound water resources managemeiihe SWAT will support the
Government of Sindh iagriculture and water managemeind faclitate a transformation along the
three dimensiong; agriculture, water resources and water service delivery.

To address the eimonmental and social impactsf the Project the present Environmentand Social
Managemem Framework (ESMF) has been preghirecompliancevith the national/provincial regulatory
and WB policy requirementSimilarly, a Resettlement Policy FramewRIPFhas also been prepared to
guide the resettlement planningdf individual subprojects under the Project In addition, an
Environmentaland SociaManagement PlafE$/P) and a Resettlement Action Plan (RAP) have been
prepared for one of thesulbprojects Rehabilitation ofAkram Wah CanalThe RPRESMPand RAP are
available under separate covers.

1.1 Background

LNNAIFGSR | IANRKR OdzA GdzNB A a (.KSBdhYslthe gedoid l@rge? Frovifick i R
Pakistan with a population of 51 millioNearly 52percent2 ¥ { A Y RK Q& LJ2 LJdzf | GA2Y
poverty is pervasive. Agriculture is cru¢@household welfare in Sindh, accounting for aboup24cent

and 70percentof provincial GDP and employment respectiveBindh is the most downstream province

of the Indus River, upon which it relies almost entirely to meet its water needs for agresulirban and
rural water supply, and industry

KQa
f AL

Addressing the wateiagriculture nexus in Sindh is fundamental to rural development, environmental
sustainability, and climate resiliencelrrigatedagricultureA & G KS YIFI Ay aidl & 2F { AYRKQ
has remained stagnant over the last decade. Agriculture productivity, measured in terms of total factor
productivity which considers the combined set of land, labor, capital, and resources, has remained
stagnant over the last decade The provision of figation services is locked in a centwig paradigm

GKFIG A& dzyrofS (2 YSSOG F3ANROdzZ GdzNEQa ySSRa 2NJ Sya
Sindh is in a crisis that will be further exacerbated by climate change unless profound slaege
simultaneously introduced in the agriculture and water sectors

Sindh suffers from extremely low levels of agricultural water productivityAgricultural water
productivity, measuredn terms of either kilograms of crgper cubic meter(crop per drop or revenue

per cubic meter (rupee per drop), is low in Pakistan in general and particularly so in Sindh. This low
agricultural water productivity in Sindh is driven by a combination of factors. First, crop yields for major
crops are approximately 320 percent lower than global average®econd, there is an excessive reliance

on low value, watethirsty crops which account for 80 percent of cropped land. Third, inappropriate

4 Project Appraisal Document of SWAT

5 Abdul Wajid Rana and Heman Lohano (forthcomiBiggh Water and Agriculture Sector Public Expenditure Review
World Bank.

5 bid.
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water management practices such as oweigation at the head of canals resuit water logging, soll
salinization, and downstream water scarcity is estimated that around 60 percent of the water
withdrawn from the Indus River in Sindhniasted?.

Poor water management is undermining environmental sustainability and impactingremmic growth

and public health in SindhPrior to the development of thendus Basin Irrigation SystemB[S)the Indus
WADBSNI gFa | ONIFARSR NAGSNIAY Ala f26SNI aGNBGOKSa
fifth largest deltawith extensive mangrove forests. Reduction of flows along the Indus River,
approximately 90 percent of which is used by agriculture, has resulted in almost no water now reaching
the Indus Delta. Agricultural development and the reduction of freshwatersfloas caused the Delta to

shrink by an astounding 92 percent over the last cenfunappropriate agricultural water management

has resulted in water logging and salinity that affects around half of the irrigated land, generating
reduction in yields on th order of 3650 percent on affected land. A 2015 World Bank stestymated
thatwaterNB f G SR | INA Odzf GdzNIF £ &2Af RSANI RIGAZ2Y NBRdAzOS3
the loss of mangroves has resulted in an annual loss of 0.7 percentwraNdisasters, including floods

and droughts, account for an additional average annual loss of 1.7 percent of WBIer scarcity in the

downstream parts of the canal network reduces the supply of water to vulnerable towns and villages,
contributing tolow levelspublic health

Sindh needs to shift to higher value, water thrifty cropg§2 A Y ONBIF aS TFIFINYSNARQ Ay (
agricultural water productivity.SindQ agriculture is based primarily on levalue, waterthirsty crops

which constitute the followng shares for cropped land: wheat (30 percent), rice (22 percent), cotton (17
percent), and sugarcane (9 percent). Its abundant sunshine, rich soil, and supply of water from the Indus
River are conducive to growing higher value, waleifty crops such & fruits, vegetables, pulses,
oilseeds, condiments, and flowers but these account for only 22 percent of total cropped Yand
transition to these crops are hindered by a varietyrnappropriate agricultural policies and government
interventions in inptimarkets such as seeds, fertilizers, and irrigation, and output markets such as wheat
and sugarhat favor low value, water thirsty crop® Agricultural value chain development for higher

value crops is still in the nascent stage. The World Bank financed Sindh Agricultural Growth Project (SAGP),
closed in 2021, helped to catalyze these value chains and the SWAT project will build upamtiasém

I ANA Odzf GdzNIF f LINPRAzOOGA@GAGE F2NJ I ff ONRLA Ffaz2 ySSR
agricultural water productivity Productivity in terms of kilograms of product per hectare is generally low

in Pakistan, indicating tremendeupotential for increasing yields. For example, the percent yields in
Pakistan with respect to China are wheat (52 percent), rice (54 percent), cotton (43 percent), and sugar

cane (81 percent): This poor performance of irrigated agriculture is driven st of factors including

limited adoption of modern technologies, poor agriculture support services, inefficient water delivery,

land degradation, poorly functioning agricultural markdas\d tenure arrangementand general political

economy factors theresist changing the status qudhe World Bank financegindh Irrigated Agriculter

)¢

7 Ibid.

8 Siyal, A.A. (2018Elimate change: Assessiimgpact of seawater intrusion on soil water and environment on Indus
delta using GIS & remote sensing todlkS. Pakistaenter for Advanced Studies in Water (USPGASMUET,
Jamshoro, Pakistan

9 SanchedTriana, Ernesto, et. al (201Systainability andPoverty Alleviation: Confronting Environmental Threats in
Sindh, Pakistan Directions in Developm#g¥iorld Bank.

10 Abdul Wajid Rana and Heman Lohano (forthcoming), Sindh Water and Agriculture Sector Public Expenditure
Review. World Bank.

1 |bid.
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Productivity Enhancement Proje¢SIAPEP), which will close in 2022, focused on addressing these
challenges and the SWAT will buiidon these efforts

Sindh depends orthe IBIS to meet its agricultural, domestic, and industrial water needBhe multi
purpose canal network in Singkarts off withthree large barrages on the Indus RivEne orgoing World
Bankfinanced Sindh Barrages Improvement Project (SBEP)eduled to finish in 2024, is helping to
improve the safety of this vital infrastructure upon which the province depends. These barrages divert
water into 14 main canals, 114 secondary canals, and 1,400 distributary canals. These distributary canals
in turn feed approximately 44,000 water courses. The gross command area of the irrigation system is
approximately 5 million has, with the actual irrigated area averaging around 3.6 million has based on
water availability. Almost 50 percent of the command adeses not have drainage facilitiehis is a
serious constraint to crop production since much of the agricultural land is flat with low natural drainage.
High water losses at the farm level and canal seepage, coupled with the effects of dlichated
droughts, have resulted in water logging and salinization with close to 30 percent of agriculture land salt
affected, creating a serious threat to the sustainability of irrigated agriculture. Much of the groundwater
in Sindh has high levels of salinity, altlgh a thin lens of freshwater provides an important source of
drinking water for ruratommunities and supplemental irrigatich.

Sy RKQa Aspshedudgenilyngegs to be modernizedrrigation management principles in Pakistan,
and Sindh in partical, were established during the colonial period and have not fundamentally changed
since then.The Sindh Irrigation Act of 1879 still governs most irrigation operations in Sindh. The original
operating principle was to proportionally distribute water onr@tation basis and according to the
availability of water in the Indus River, with the amount of water allocated to each watercourse based
upon its area. The goal was to promote the production of basic crops to help ensure food security.
Currently, the irigation system cannot even meet the original principle of equitable distribution due to
infrastructure deterioration and management deficiencies. This has resulted in inequitable allocation of
water, overirrigation at the head of canals, often resultimgwater logging and salinization, and water
AK2NI I 3Sa Fd GKS f 26 SN NB Imi&@posecanalisystBmeéis ty'bef y Sl 6 ;
modernized, in terms of infrastructur@perations and institutions,to meet the needs of agriculture,

cities,and industry in the context of a growing population, axging economy and changing climate. The

World Bank financed SindWater Sector Improvement Project (WSIP), which closed in 2020, renovated
some of the main canal infrastructure, but much more neta®e done and SWAT will continue to

support the modernization program

In 2022 the GoS adopted a new Water Poli{@®ending). This new policy represents a call to action to
implement the following activities that will be supported under SWAT, inclu¢iingreating a unified legal
framework that supersedes the 1879 Irrigation Act and the 2002 SWMO,; (ii) establishing an IWRM system
that includes all water users and takes into account environmental sustainability and climate resilience;

(i) gradually adjsting and extending the participatory irrigation approach to all 14 main canals; (iv)
modernizing the operation of the canal network to meet multiple purposes; and (v) adjusting water rates

to ensure water users pay an appropriate share of costs.

Sindh is facing enormouslimate resilience challengesSindh province lies at the tail end of the Indus

River and the front line of a rising sea. The entire IBIS is dependent on snowmelt and glaciers from the
GSAaGSNYy ITAYILflIelrQa FBEOABReDBE | 0 OKLINEARY &Y OF & YIF T S
is particularly vulnerable to the following climate impacts: (i) changes in seasonal flow patterns in the

2 Sindh Rinning and Development Department (201@}he Irrigation Management Strategy for Irrigated
Agriculture of Sindh Province
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Indus River affecting availability of irrigation wat@); reduced productivity of cropsnd livestock due to

heat stress; (ij increased irrigation requirements due to higher levels of evapotranspiratigmn¢reased
frequency and intensity of extreme climate events (floods, droughts); anddvancingsaltwater
intrusion, affecting castal agriculture, forestry and biodiversifyy. The SWAT project will help Sindh
improve its climate resilience through promotion of climate smart agriculture, better management of
increasingly scarce water resources, and helping to better cope with meaednt and severe floods and
droughts.

Gender is a key issue for agriculture and irrigatioh S&a LA S 62YSyQa &aAdayAFAOoly
women have traditionally been excluded from decisimaking involving cropping decisions or irrigation
management due to social norms. SIDA has attempted to help improve on the status quo by promoting
WomenFarmers Groups and requiring female participation in AWBs and FOs. These efforts, however, are
still in their infancy. Moreover, the percentage of female professionals in the agriculture and irrigation
sectors is quite lowpartially reflectingthe low levels of women with academic qualifications and
workplace inequities that result in low entry and retention rateee SWAT project includes an ambitious
gender action plan ensure women farmers receive access to training; promotes representation of women
in AWBs, FOs, and WCAs; and promotes professional development of women in the two main
implementing agencies, SIDA and the Agriculture Department,

1.2 Sindh Water and Agriculture Transformation Project

The project development objective is tacrease agricultudgproductivity and improve water resources
management to support rural development and environmental sustainabBu/ATocuses on three
AWBSs on the Left BarRanalsof the Indus River: Ghotkivith a command area 0881,000 Ha), Nara
(1,047,946 Ha) anldeft Bank (592,5483). SWAT will also focus completing theé'last mile connectioris

in the canal network upgraded throughe recently completed BarkindedWater Sector Improvement
Project (WSIPY and ongoingSindh Barrages Improvement Project (SBIR) addition, SWAT will
introduce modernization concepts for canal operation and irrigation service that will help Sindh make
better use of these infrastructure investments. The Sindh Agricultural Growth Project (SAGP) closed in
2021 and focused on valubain development for higlvalue cropsand activities under SAGP will also be
strengthened under the SWAThe detailed description of thegroject is given in Section 2.2

1.3 PreliminaryEnvironmental and Soci&creeningf the Subpojects

Theproposedsulprojects under theSWATare likely tohavepotential environmental and social impacts
and hence require detailed environmental and social assessnier@smpliance with thegovernment
and World Bank requirement§.he £asibility study forone of the subprects, Akram Walhas been
completed and the detailed engineering designs are in prograssl henceESMPand RAP have been
preparedfor this sulproject However for the remaning subprojects feasibility studies are yet to be
carried outto confirm thelocations of the proposegrojectinterventionsanddesigns of these facilities.

13 Ahmad, Mobinrud-Din, et al.(2020).Sindh water outlook: Impacts of climate change, dam sedimentation and
urban water supply on igated agriculture.Technical Report. Sustainable Development Investment Portfolio
project. CSIRO, Australia.

¥The Water Sector Improvement Project (WSIP), closed in 2020, financed the renovation of the main canal networks
for the three AWBs under SWAT.

15 The ongoing Sindh Barrages Improvement Project (SBIP), scheduled to close in 2024, is improving the safety of
the three large barrages on the Indus River which feed the Sindh irrigation system.
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Thesefeasibility studies will be carried out durinige Project implementation The presentESVIF has
been developedo:

i integrate the environmental and social concerns ointhe identification, design and
implementation of althe Roject interventions in order to ensure that those are environmentally
and sociallysustainable;

1 ensure all relevant environmental and social issues are mainstreamed into the design and
implementation of thesubprojects

9 consider in an integrated manner the potential environmental and social risks, benefits and
impacts of theproject and identify meaures to avoid, minimize and manage risks and impacts
while enhancing benefitgnd

9 provide guidance t@onductESIA, prepare ESMRsd carry outresettlement planningstudies
for the projectsunderthe Programin compliance withi K S 3 2 @dliyies, Sigfsand rules
Fa ¢Sttt a gA0GK GKS 2 adlduielined y1 Qa al FS3dz2 NR LR2¢

This ESM presents detaileduidelineson preparation of ES#fand ESMPef the sulprojects including

(i) Environmenand Sociabcreening(ii) Description othe surroundingenvironmentand socieeconomic

datao SAGF0f AAKYSYy(d 27T addosocaSt R ABASYDABRYORY (h YLI OG &
subprojectwould be evaluated); (iii) analysis of alternatives; (iv) identification of najgject activities

during both construction and operational phases; (v) assessment, prediction and evaluation of impacts of

the subproject activities; (vi) carrying out public consultations; (vii) preparation of environmental codes

of practice (ECPs&nd (viii) identification of mitigation measures and preparation of impact specific
environmentaland sociaimanagement plans @P) including monitoring requirementtn addition to

the presentESMF, an RPF has also been prepared and presented under a separate cover to guide the
preparation ofA/RAR for thesesulprojects

1.4 ESMF Study Methodology
The methodology followed in preparing tippesentESMIF consists of the following steps:

1 Review othe Project details and meeting/discussions with various stakeholders

1 Reconnaissance field visits and initial scoping and screening to determine the key environmental
and social parameters and aspects that are likely to be impacted by the Projectestiviti

1 Review oknvironmental and social issues from otheigoing projects irsindhof similar nature
including World Bankundedirrigation projects

1 Review of the policy and regulatory requirements

1 Collectionand analysis of baseline environmental and abdata, with the help of secondary
literature review and field data collection

1 Consultations with the stakeholdeysincluding affected communities and developing the
consultation process

1.5 ESMF Studyeam

PCMUhas engagedhe services of independergnvironmental and social consultants develop the
ESMF and RPWwhowere supported byseveral environmental and social specialists of the irrigation and
agricultural departments oG0S The team members of the study awenkata Nukala (team leader and
environmental specialisteema Khurram (social specialiSfaukat SHad (sociabpecialist)Abdul Basit
(Deputy Director Environment, PCYUGhulam H. Quresh{Deputy Director Social, PCYWHabib
Ahmedani(Deputy Diretor, Agriculture Economist, PCNIUshadab BughigEnvironment and Social
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Safeguards Specialist, SAAU AgricultureDepartmen), Muhammad Amin Khush{Ecologist, SIDA
and Shakeela Leghai$ociologist & Participation Specialist, SiB/arooq Lagha(GlS Specialist)

1.6 Contentof the Report

Chapter 2presents a simplified description of thoposed investments undehe Programand other
salient information relevartp the environmental and social assessme@tapter3reviews the prevailing
governmentregulatory requirementsand relevant tothe environmental assessmernd World Bank
safeguard polies applicable to thisProject. Description of the baseline environmentahd social
conditions is presented i€hapter 4 Screening and assessment of potential environmegmalsocial
issues have been discusseinapter 5 Chapter Goresentsa stepby-stepmethodology for carrying out
environmental and socialssessmentfor the subprojectsincludingthe preparation of ESIAs and ESMPs
Chapter7 presents theProjectsinstitutional structure Finally,Chapter8 describes the consultations that
have been carried out with the stakeholdevhile preparing this ESMF
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2 ProjectDescription

This chapter presentsdetaileddescription ofthe proposedProjectand alsca summary ofthe proposed
physical and soft interventionsA nore detailed description will be included in the ESESMP $f the
individualsulprojectsto be implemented under th@roject

2.1 Development Objectives of th@roject

The development objective of tHeroject is toncrease agricultural water productivity and improve water
NE&2dz2NOSa YIFylF3aSYySyio ¢KAa gAff KSt L) or@laded i { AYF
environmental degradation.

2.2 ProjectComponents

TheProjecthasfour components that are described below.

2.2.1 Component 1: Water Resources Managemég$i20 million)

Objectives of Component: The overall objective of this component is to help establish the institutional
framework for integrated water resources managerhen

Implementing Arrangements:The PCMU will be responsible for implementing the component in
coordination with the Irrigation Department. The PCMU will be responsible for procurement and financial
management. This arrangement was selected because the coemp@s multisectoral in natureand the
transformation of the Irrigation Department into an IWR Department is expected to take place during
project implementation.

Componentl.1 Policy and Institutional Reforms ($2 million)

This subcomponent involves thfarmulation of a water resources law for Sindh province, the
restructuring of the Irrigation Department into the Irrigation and Water Resources Department (IWRD),
and comprehensive water pricing reforms

1 WaterLaw: Sindh does not currently have a watesoeirces law Instead, the three main items of
water legislation currently in force are the Irrigation Act, 1879 (l1A), the Sindh Water Management
Ordinance 2002 and the Sindh Environmental Protection Act, 2014 (SEP Act). A new legal
framework in the form ofa water resources and irrigation act is required to create a unified
framework for water resources management that recognizes both: (i) the +fioutitional nature
of the canal network, and (ii) the need for better management of water as a natural resdarc
accordance with the Sindh Water Policy, it is expected that asedtioral Sindh Water Resource
Commission will be established to help coordinate the sustainable management of water
resources in the province. The development of new legislatiohbsilundertaken based on
extensive stakeholder consultation with the Government, private sector, and civil society based
on an agreed roadmap. The draft text will be finalized for submission to the Government
accompanied by a detailed commentary and anliaetof the subordinate legislation necessary
for the implementation of the new act

1 Transform the Irrigation Department into an Irrigation and Water Resource Management
Department. Develop and implement a plan for restructuring and capacity buildingher
Department to fulfill its functions under the Sindh Water Policy apdr WaterLaw. This will
AyOf dzZRS Syada2NAy3 | LINRPFSaaA2ylf ANNRARIFIGAZY

QX
(s}

ESMF oSWAT 32



time, and as welbs creating water resource management furwis and expertise within the
IWRD.

1 Comprehensive Water Pricing RefornConduct studies and consultations to comprehensively

reform the Abiana system to achieve the goals to strengthen sustainable O&M of the canal

network, provide economic signals in these of water, and promote transparency and

accountability in the provision of water services to farmers, cities, and industry. This would include

adjusting Abiana rates and how revenue is collected, distributed, and accounted.

Componentl.2 Sindh Strategi Water Plan ($ million)

Building upon the new Sindh Water Politlyis component will support thereparation ofthe first

ever a { G NI (S 3A O(SSWPH Sitéxpedtdd yhat the SSWP will be institutionalized and
preparedon a periodic basis (evy 5 to 10 years). The plan will address key water and environmental
issues, including strategic directions on infrastructure development, water allocation, and-water
related environmental priorities. THBSWRVill be preparedunder the coordination othe PCMU and

with support relevant departments, including the Irrigation Department and the Agriculture
Department. The SSWP should be formally adopted by the Sindh government throughtibe to
established Sindh Water Resources Commission. Future SSWépected to be prepared under

the coordination of the IWRD after it has been suitability strengthened through Component 1.1

Extensive stakeholder consultations, communication, and media outreach will be employed

throughout the preparation of the SS\MPreparation of the Plan will be supported by the Hydkgro
Informatics program (Component 1.3).

Componentl.3 HydreAgro Informatics(HAI)Program ($18 million)

Insufficient information is hampering the ability of Sindh to properly delogvalwater senices,
manage water and environmental resources, and support agricultural growthiHAhRrogram will
help Sindhbuild the foundation needed for filling this information gap through application of new
tools for monitoring both water and agriculture. Thigagrated approach will help Sindh le&pg

into a modern water and agricultural management system where decisions across the scales are

informed by continuous, reliable, and accessible data.

¢KS LINRP2SOG ¢6Aff &dzLJL32 NI | e grdvider for/th® yWiR® N&gricutugeh O K
Department, Environment Department, and Provincial Disaster Management Authority (PDMA). These

departments will collect the grounbdased information and send to the Center where the collected ground
data will be processd and complimented with remote sensing data, into a series of data products and

tools to allow the users including the departments to make better management decisions. FAO, through
Ala D/ C Fdzy RSR LINP2SOUG @ ¢ NI yaTF2 NMWMGrigulure @amd3Vatery R dza
al ylI3SYySyiaé gAftf LINRPDARS RRAGAZ2YLFE &AdzLI2 NI G2

The HAI program will utilize a sophisticated GIS based platform with associated databases that will include

the following data elements: i) remote sensing; ii) car@akfinonitoring; iii) groundwater monitoring; iv)

environmental information; and v) agrometeorological monitoring. Services envisioned to be provided

through the HAI Center in collaboration with relevant departments include: i) crop monitoring and
productivty reports; ii) canal flow monitoring reports; iii) water balance reports; iv) flood monitoring and
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mapping; v) drought monitoring; and vi) agmet communication to farmers. The HAI Center will also be
responsible for measuring agricultural water produitsi in the pilot FO subprojects.

¢CKS 1 !'L /SYGSNI 2LISNIGA2ya gAff 0SS O2y (NI OGSR 2 dz
in Water with staff seconded from both the IWRD and the Agriculture Department. The project will finance

the operatiors for the HAI Center as well as a TA program to help set up its operations. The general
structure of the HAI Center is presented below.

Sindh Hydro-Agro Informatics
board

!

Sindh Hydro-Agro Informatics Center
(Housed in a University, 10 Experts)

IWRM-D AD informatics
informatics Unit Unit

1 PBCL: The World Bank credit will finance up to US $25 million of eligible expenditures to
implement the activitiesdentified in Component 1. Of this amount, US $20 million can be
disbursed based only upon submittal of eligible expenses associated with this component. An
additional US $5 million will be made available upon verification of PB1@ submittal of eligible
expenses associated with this componehihe PCMU will be responsible for verification of PBC
1.

2.2.2 Component2: Water Service Delivery ($b Million)

Objectives of the ComponenitThe overall objective of this component to improve the delivery of canal
water services to enhance agricultural water productivity and to improve overall water resources
management

Implementing ArrangementsSIDA will manage this component, including procurement and financial
management, under the general supervision of theghation Department. The PCMU will provide
coordination and oversight for the component, including ensuring coordination between SIDA and the
Agriculture Department on the FO subprojects.

Subcomponen.1 ¢ Integrated FO area Agriculture DevelopmenSIDA (US$0 M)
Description of Subcomponent Activities

The project aims to finance around 40 integrated FO area agricultural development subprojects in the 3
AWB areas where the previous project (WSIP) improved the main canal networks: Ghotki, Nara, and Left
Bank AWBs. An average FO command area is aroun@d 584,000 acres) and includes 24 WCAs which
average around 250 ha (600 acres). In the Sindh administrative system, the Irrigation Department
supports the AWB and the FO canal networks up to the WGak#fpoint; the Agriculture Department
supports theWCA canal network as well providing agricultural technical assistance. In the past the
Agriculture Department investments were not synchronized with the Irrigation Department investments.
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This created some inefficiencies as the entire network at all theeels AWB, FO, and WCA, needs to
be upgraded to reap full benefits

SWAT will address this issue by ensuring that investments under Component 2.1, which are managed by
SIDA, and investments under Component 3.1 which are managed by the Agricultureniypadre ce

located in the same FO command areas. This will help to directly address theagsdteriture nexus. One

of the key PDO indicators is improving agricultural water productivity in these 40 FO subprojects, and thus
this will require the closeatlaboration between SIDA and Agriculture Department. At least two of the
FOs will also be selected for intensive pilot to conjunctively manage surface water and groundwater within
the FO command areas; successful implementation of two pilots is an intieteeesults indicatar

The total cost of the FO subprojects is thus US$ 80.0 million, with half managed by SIDA (Component 2.1)

and other half managed by the Agriculture Department (Component 3.1). The FO subprojects were broken

into two componentstolf OAf A4 0S FAYFYOALFf YIFylF3ISYSyid FyR LNRO
Ch ! NBIF 5S@St2LISy(é¢ adzonlLINB2SOlad ¢KSaS nn Ch &dzx
total number of FOs in the three AWB areand thus can be considered as pidubprojects. Activities

under Component 3.2, Smart Subsidies and Wheat Procurement Reform, and Component 3.4, Developing
Agricultural Value Chain, will also take the FO subprojects into account to boost overall agricultural
productivity.

The FO subprogs will be community driven development activities supported by SIDA and the
Agriculture Department. The FOs will be selected based upon a set of criteria such as: i) location in the
canal network to ensure quality service from the AWBSs; ii) organizdtistnangth of the FOs and
gAftAy3aySaa (2 Y2RAFE AG NdzZ S&a FyR NB3IdzZ FGAz2ya G2
I NBI 5S@St2LSyid tftlyég gAGK {L5! FyR GKS ! INROd
Delivery Agreement (IWDAith the AWB.

Irrigation modernization investments under Component 2.1 at the FO level include i) new head regulators

and flow calibration; ii) long crested weirs for better upstream water level control; iii) new W@ake#

that allow for flow controland measurement; iv) earthworks on canal banks to restore minimum
freeboard and ensure access to offtakes; v) groundwater monitoring instruments (piezometers) at FO

f SOSt® hGKSNI Ay@SadySyda GKIFG Y& O2yaths REssidgR Ay Of
and access structures; ii) canal compaction to reduce seepage; iii) FO offices; and iv) tube wells for
conjunctive management of groundwater. Other improvements may be considered on #d\aase

basis. SIDA will contract project implentimg consultants (PHModernization) to support social
mobilization, engineering design, environmental management, and resettlement (if required).

Subcomponen®.2 cAWBand SIDA SuppotUSH0 M)

This subcomponent will strengthen the capacity of AWB tlivee a reliable water delivery service to the

FOs, and the capacity of SIDA to support HB@& will a mix of institutional support, training, and technical
tools with a focus on behavioral changes. Specific activities include: i) financing the intzeoperating

costs for SIDA and the AWBs on a declining basis; ii) implementing institutional reforms for the AWBs and
FOs as outlined in the Sindh Water Policy; iii) supporting the establishment of two new AWBSs on the Right
Bank of the Indus River; ivaining and development of tools for improving canal operations and irrigation
service delivery; and v) support for behavioral changes through field level leadership program.

Subcomponen®.3 ¢ Left Bank Main Canals Infrastructureq4® M)

This component will finance the renovation of Akram Wah Canal, a 116 km long canal with a command
area of 187,000 ha (462,000 acres) that also supplies bulk water to many cities, towns, andtvillages
AyOf dzZRAYy3 {AYRKQA &S02y R vdtidn N Eeatdre @ lofigihal taBaRf®WI 0 | R @
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capacity and improve associated water control structures to enable more effective distribution of water
within the command areas. This will complete the main canal renovation for the three AWB command
areas thatare the focus of the irrigation modernization program under SWAT.

Thecomponentwill also finance studie®r improving the operation of the main canal networks, such as
increasing the regulating capacity within the canal network including @hagiarireservoir to improve

flow distribution between the main branches of the Nara canal system. Where physical investments are
required, the component will finance the necessary environmental and social studies per the ESMF
(including dam safety for Chotiari mwoir) and RPF. Depending upon the size the investments, these
could be financed either thihe first phase oEWAT projeabr follow-up projects

Subcomponent®.4 ¢Right BankStudies and Emergency Work$10 Million)

The canal network on the Right Bartktloe Indus River Indus suffers from a lack of investment over the
past decades and the canals are in a dilapidated condition. An investment program to upgrade the main
canalg similar to the investments under WSIP which focused on the Left Bank, aree@qsia starting

point to address the wateag nexus on the Right Bank. The Right Bank command areas are plagued by
low levels of agricultural productivity, excessive levels of soil salinization, anespiidad poverty. The
largest and previously most elogically important freshwater lake in Pakistan, Manchar Lake, has been
rendered biologically dead

Thecomponentwill finance the detailed studies for threnovationof the three main canals on tHgght
Banksupplied from Sukkur Barrage (Dadu, Rice and Northwest Caamisgll athe Warah Branclecanal

The total command area for these canals is around 800,000 ha (2 million acres). The technical studies
include feasibility studies, design, and tender docuabtygreparation. An ESIA/ESMP will be prepared for

the investment program along with RAPs and, where necessary CAPs, that will meet World Bank policy
requirements. The preparation of safeguard documents will follow the processes laid out under the ESMF.
The second project in the SWAT SOP may consider financing the actual investments. In addition, this
component includes a provision of funds for urgent rehabilitation of the most damaged structures that
are in neascollapse condition

2.2.3 Component3: AgriculturalSubsidies andnvestments ($13 Million)

This component will contribute to increasing agricultural water productivity by: i) investing in climate
smart agricultural investments and training at the WCA level; ii) adjusting the agricultural subsidy system
to promote the transition to high value, water thrifty crops; ii) improving the knowledge and information
base, with a focus on innovative approaches to dealing with water logging and soil salinity; iii) reducing
value chain constraints to higher value,tesathrifty crops

Component 3.lintegrated FO Area Agricultural Development:

This component supports the same set of FO subprojects presented in Component 2 with investments
that are channeled through the Agriculture Department. It builds upon the expegief SIAPEP and will

be managed by the Directorate of Water Management. The dual objectives of these activities are to
improve water management at the WCA level and promote clinsa@rt agriculture

27. Improving water management at WCA level: A comriyudriven development process will be
employed to help WCAs and individual farmers adopt the most appropriate weksied investments.
Example investments include watercourse rehabilitation, installation of high efficiency irrigation system
(HEIS), inceesing precision land leveling services, reclamation of salt affect soils, rehabilitation of on
farm access drains, construction of water storage ponds, solarization of lift pumps on watercourses, etc.
28. Based upon SIAPEP experience, there will be ciéaria for financial support for different types

of investments. For communiywned assets, such as the WCA canal network, the project will finance
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all material costs while the farmers will contribute skilled and unskilled labor. For investments Wbere t
assets are owned by individual farmers, such as high efficiency irrigation systems, and precision land
levelling the farmers will contribute 50% of the total costs.

29. Promoting Climate Smart Agriculture. Training and support will be provided to fartaéhelp

them adopt climate smart agriculture practices to help them achieve the triple outcomes of increased
productivity, climate resilience and reduced emissions. These practices include ridge sowing, crop
rotation, green manuring, use of biologicaintrol agents, raised bed cultivation, alternate wetting and
drying, use of improved/certified varieties, mulching including retaining of crop residue, zero tillage,
integrated soil fertility management, intearopping etc. These practices will be appladappropriate

to major cropping systems of the project area which include-mdeeat, cotton¢ wheat, and sugarcane

etc.

The component will carry out a comprehensive training program, which will include establishment of
demonstration sites, group traing of farmers using the Farmer Field School (FFS) approach and post
training support for replication of the practices on their farms. To ensure participation of women, the
project will hold separate sessions for women farmers during the FFS in activiier® whey are
traditionally involved in farming. To achieve the intended scale of FFSs, the project will train men and
$2YSYy FASEIR adlFFF 2F (GKS ! ANAROdzt GdzNB 5SLI NI YSyi
to run the FFSs in the field. @%e TOTs will be conducted by specialists drawn from the Agriculture
Department, local universities, research organizations and the private sector. To help achieve the scale
of replication, the project will retain educated and /or good local farmers amibveg FFS training
participants and use them, in support of the government field facilitator, for coordinating the replication
2T GKS LN} OGAOSa 2y FTIENXSNERQ FTAStRaAO®

Training for female leadership will be programmed in both Components 2.1 and 3.1. Thagraini
program will be done in close collaboration of the ongoing & project in Sindh, benefiting from
their experience in the design and developing training materials. Participation of women in the FO and
WCA governance structures will also promoted thgh the project, with the aim of have women
representatives in at least 30% of the FO and WCA organizations.

Subcomponent 2 Smart Subsig and Wheat Procurement Reform

This component pilots a smart subsidy program that explicitly targets smathaddim-sized farmers in

their efforts to move towards higher value, water thrifty crops. It also supports reform of the provincial
wheat procurement and strategic reserve system to free up fiscal space that can be used for more
productive agricultural inv&@ments, such as expanding the smart subsidy scheme. Actual expenditures
for the smart subsidies will serve as the only eligible expenses under this component. Support for
designing and implementing this component will be provided through Component 3UbsAiport

Smart Subsidy Progranmthe program will help incentivize small farmers to plant higher value, water
thrifty crops such as fruits, vegetables, oil seeds, pulses, etc. and that are suitable for the relevant agro
ecological zone. FAO recentlyngoleted an updated agrecological zoning plan for Sindh that will help
guide these investments. Support would be provided to farmers that plant high value water thrifty crops
through two mechanisms: i)-eoucher to subsidize seed varieties; and ii) casindfer through a
branchless banking service after validation process. The use of agricultoteckers and cash transfers

are wellestablished practices in Pakistan. The smart subsidy program will be targeted primarily at small
and mediumsized farmers.
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Wheat Procurement and Strategic Reserve Refofithe current level of government wheat procurement

is around 1.4 MT. It is estimated that the actual reserve requirement is around 0.7 MT to maintain a 3
month reserve for food security purposes. A PubliceBxiture Review (PER) for the Sindh agriculture
and irrigation sectors indicated that the provincial government provides subsides to support the wheat
procurement system on the order of PKR 5 billion (US$ 31.0 million) per year. The subsidy is regressive i
that it supports wealthier middlemen and the banking system and keeps the price of wheat low for all
consumers regardless of income level. Moreover, the system influences agricultural cropping decisions by
distorting price signals for wheat. At the natal and provincial level, the government is moving towards

a more targeted approach that directly subsidies the purchase of food by poor people.

The wheat procurement and strategic reserve system is managed by the Sindh Food Department (SFD).
Since the SFB not an implementing entity, technical assistance for the SFD shall be channeled through
the PCMU under Component 4. The SFD will be supported to improve its analytical and forecasting
capacity to make its policies more responsive to changes in thedadanternational markets. A wheat
market monitoring system will be established in SFD to track: i) public and private storage capacity; ii)
public and private stocks distrigtise; iii) global, regional and domestic markets for wheat and wheat
flour price; iv) ensuring predictability of supply, storage capacity and monitoring domestic and
international price; and v) taking prompt mitigating measures to meet any shortages

SubcomponenB.3 Improving Agriculturelnformation and Technology

This componenwill improve the provincial agricultural information system which, among other things,
will help in the implementation of the smart subsidy program and wheat procurement reform process. It
will also fund an albut effort related to support applied reseeln and pilot activities to deal with soll
salinity and water logging

The component consists of three separate activities as noted below and will be coordinated through the

I ANA Odzf G dzZNB 5SLI NI YSYydQa 5ANBOG2 NI Gdnedt T3 WlIREBS I NOK @
help generate information that will feed into these efforts. The component will finance technical
assistance, equipment, new information systems, and incremental operating costs. This improved
knowledge base will facilitate overall pfmaking, as well as implementation of the proposed wheat
procurement and strategic reform

Improving Sindh agriculture statisticby i) promoting application of ICT and GIS technologies in data
collection; ii) establishing a mechanism to ensure timely data sharing among different levels of policy
making; iii) filling the identified data gaps (e.qg., lack of crop area and producttarbgt canal command

area and irrigation modes; poesiarvest losses; etc.); iv) using digital platform to broaden and simplify the
data access to society; and v) capacity building.

Strengthening Sindh crop monitoring and reportingThe goal is to improvéhe accuracy of yield
measurement estimates for major crops and expand this to include other crops such as pulses, oilseed,
fruits, and vegetables. This requires improvinggraund measurements through craqput experiments

(an assessment method employey to accurately estimate the yield of a crop or region during a given
cultivation cycle) and remote sensing approaches. This will involve close collaboration with the Pakistan
Space & Upper Atmosphere Research Commission (SPARCO) and the HAI Centglize gymeemote
sensing and ground crop survey activities.

Strengthening the marketing price monitoringThis will support improvement in the current market
information collection, processing, and dissemination. A-fuelttioning market information sysm will
facilitate the wheat market reform. Strong intélepartment coordination is required for the activity
implementation and PCMU will provide needed assistance.
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Establishing an Integrated Water Logging and Salinity Prograrhe main purpose of the pgoam will

be to implement orhe-ground solutions for the management and utilization of waterlogged land and
saline soil and groundwater. Hence the focus of the research under this component will beaield

and aimed at establishing sustainable parttgps between farmers, researchers, and commercial
suppliers. A portfolio of interventions will be considered: engineering solutions (such as drainage
improvements, including for major road infrastructure); land contouring and management (such as ridge
and furrow farming with drip irrigation and organic farming techniques);-dsitne drainage and
agriculture; and aquaculture. The program will utilize competitive grants to fund owtpented field
research projects that include training, disseminatiogodd practices, and potentially scaling up of good
practices. A competitive grants program will be controlled by an autonomous board consisting of
stakeholders from farmers, private sector, NGOs, and government. Scientists and institutes from within
Pakisan and abroad will be encouraged to partner with Sitdised entities.

Component3.4 Developingthe Agriculture Value Chain

This will support smalland mediumfarmers and mediunsized agribusinesses to address value chain
constraints in horticulturefruit, vegetable, pulses, and oil seed markets. The focus is on strengthening
linkages between producers and the market. The objective is to increase the area of high value, water
thrifty crops, improve productivity and quality of produce, reduce gugwest loss, and increase value
addition. This will help contribute to higher agricultural water productivity and higher income for farmers

The component will build upon the experiences of the SAGP which was implemented through the
Directorate of Agriculire Extension. Activities financed under this component include: i) assessing
different project areas, with priority given to the FO subproject areas, and markets to identify
candidate value chains and associated constraints; and ii) supporting farmeugjthfree technical
assistance and partially subsidized investments (up to 60 percent and a US$ 15,000 cap) against a
positive list of eligible expenditures. Following the SAGP model, a framework agreement will be signed
with selected suppliers to make holg supply of identified technologies (equipment, machinery,
infrastructure and materials etc.) available to farmers on a demand basis. Support to mgidieohn
agribusinesses through free technical assistance and partially subsidized investments (up to 40
percent and a US$ 100,000 cap). These agribusinesses will be selected through a competitive process
in which preparation of a proper proposal including a business plan will be mandatory.

Lessons learnt from SAGP and other donor financed projects in ®ilidie incorporated into the

design and implementation. These lessons include improving market access, employment of ICT
technology, provision of demandriven technology packages, and customized trainings (including
exposure and exchange visits) etm SWAT, collaboration with leading processors, exporters, and
progressive traders will be promoted. Appropriate linkages will be made with the European Union
FTdzyRSR 4DNBSUGK F2NJ wdzNI} f ! ROy OSYSyd I yR {dzadl A
small-scale agribusinesses in Balochistan and Sindh provinces.

Warehouse Receipts (WRHYRH is key element of value chain development. One important aspect
of value chain development is to address the financial constraints facing producers and enterprises.
Smallholder farmers, sharecroppers and tenants often do not have access to formal finance, primarily
due to lack of collateral. Consequently, they resort to borrowing from informal sources through
market intermediates at an exorbitantly high interest @afThis increases their cost of production
GKAOK dzft GAYIGSt& NBRdzOSa FENY LINRPFAGIOAfAGREO®
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wholesale marketing system is-@éijuipped and riddled with imperfections, inadequacies, and
distortions that depwe the growers of due value of their produce. Prices of the agricultural
O2YY2RA0GASAE IINB G GKSANI t2¢Sald tS@Sta RdAdNAy3 K
products for a variety of reasons, including: i) need to settle outstanding lesosiated with current

crop; ii) need to buy inputs for next cropping season; and iii) lack of storage facilitieraeparent

pricing for farmers is the norm because of the concentration of market power among certain
intermediaries.

The GoP has recdptintroduced a WHR regime in the country to help provide access to formal finance

for small farmers. The Security and Exchange Commission of Pakistan (SECP) has formulated
regulations for establishing Collateral Management Companies (CMC). The CMacredit
warehouses for storing the agricultural commodities and issue WHR of the stored products to their
owners. These WHRs will enable farmers to access credit from formal financing institutions i.e.,
commercial, and micro finance banks. In additibtms mechanism would prevent farmers from
distress sale of their crops during harvest season. WHR regime will further help in establishing direct
linkages amongst multiple sellers and buyers through the-eted trading system of PMEX. One
CMC has alaly been incorporated in the country by obtaining license from the SECP under the CMC
Regulations (2019) and many such companies are expected to come up soon. However, regulatory
bottlenecks are restricting the development of the WHR business at the fededaprovincial level.

At the federal level, the SECP has promulgated Standard Operating Procedures (SOPS) and
warehousing guidelines.

The project will provide technical assistance to help Sindh overcome provincial regulatory constraints
including: i) reducing provincial tax on warehousing of agricultural products; ii) developing a system
F2NJ SELISRAGAZ2dzat & NB arsihpiepagha futir® cortracts foQagriculida) & dzf G |
products and food items for their electronic trading by PMEX; iii) strictly enforcing exemption on
Market Committee Cess (i.e tax) for warehouse transactions outside of formal secondary wholesale
markets (ie. mandies); and iv) identifying ideal locations for the development of warehouses.

Component3.5 Agriculture Delivery UnitSupport

The project will support the establishment of an ADU in the Department of Agriculture under the direct
supervision of the Secretary/Additional Secretary (Technical). The ADU has two broad mandates. First to
serve as the PIU for the SWAT project responéiinlall procurement and financial management activities
under Component 3. Since this component includes the participation of different directorates within the
Agriculture Department, the ADU will ensure coordination between these erttitiss well as
coordination with SIDA (Component 2) and PCMU (Component 1) as redtlidecond mandate of the

ADU is to provide technical assistance for achieving the agrictitlaiged performance based conditions
(PBCs)

52. The ADU will draw on existing staff resces of the Agriculture Department, particularly the
program management staff from SAGP and SIAPEP. The ADU will also contract a Project Management
Consultant (PMC) to provide overall support, and contract individual consultants with policy expertise to
suwpport the PBCs
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2.2.4 Component4: Project Coordination and Monitoring ($LMillion)

This component will support the activities of the PCMU, which is in the PDD. The PCMU has two roles: i)
implementing Component 1; and ii) as the overall project coordimediod monitoring unit for the project.
Specific activities in this component include fo#owing.

Project Management and Technical Assistandéie PCMU will be assisted by a Project Management
Consultant firm and individual consultants for technical,egafrds, procurement, and financial
management oversight functions. FAO will provide technical assistance to ensure linkages with their
ongoing activities in Sindh, including the GCzy RS R LINP 2SO0 G ¢ NI yaF2NX¥Ay3I (K
Resilient Agridzf G dzNB ' yR 21 GSNJ al yI 3SYSyidé FyR 9dz2NRPLISIYy !
l ROl yOSYSyid IyR {dadGlrAylFrofS t NEPaINBaa oDw! {t0éd
Wheat Procurement Reform Suppoithe Sindh Food Department (SFD) is responsible for managing the
provincial wheat procurementeform process. The SFD is not an implementing entity under the project.

The PCMU will therefore support the SFD in matters related to wheat procurement and strategic reserve
reform through the contracting of consultant services for technical assistance oéimetr related
expenditures. The PCMU will also collaborate with the SFD on managing the reform transition process.

Incremental Operating Cost3.he PDD is typically not an implementing department but rather oversees
provincial planning and development agties. The PCMU, however, will assume the role of an
implementing entity for Component 1 and coordinate multiple departments under SWAT. Component 4
therefore includes budget to cover the incremental operating costs, including staffing, incurred by the
PCMU to support the implementation of SWAT

2.3 Project Location

Locations of the canals that will be rehabilitated under the Project are showigure 2.1and locations
of three Area Water Boards whetke FO subprojects will be implemented are givefigure 2.2.
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Figure2.1: Location of Barrages and Canals in Sindh
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3 Legal Regulatonand AdministrativeFramework

This chapter provides an overview of the national and proviteigglationandthe World Bank safeguard
policiesthat are relevant to theenvironmental and social assessmeifithe SWAT Project

3.1 Overview of Sindh Water anégricultural Policies

3.1.1 Sindh Water Policy

The (draft) Sindh Water Policy observes that the largest use of water in Sindh is in agriculture, varying
between 26.6MAF and 41.7MAF. It identifies waterlogging and salinity, low water productivity, water
pollution, substandard wastewater disposal, water quality and quantity, poor reliability of water services,
gender inequality in water access and decigioaking, and many others as key concerns of water
resource planning and management of Sindh.

The policy identied & A E W6 dzNJ/ A ¢ Dverhllindana§ein€nt of WateR resources and water
management of canal and drainage systenase directly related to agriculture. The other four relate to
serving the dry land zones, wetlands, urban water supply and ruraBA/H& policy provides directions

to address each of these issues.

The proposed project is completely aligned with the water policy. Under its Compdnéiné project

intends to supportthe formulation of newwater law, restructuring of the irrigation deptment, and

pricing reform. Building upon the Sindh Water Policy, the project under its Compéneititprepare and

adopt a new Sindh Water Act and supporting-léws. It will also supporthe preparation and
AyaliAaadziazy € AT FGA2/4E 220/ I GLPSINNRF20RATN G 28FAGES NI S S NEB
envisages establishing a Water Information System and Hidro Informatic Services, as provided in
section 3.1.2 of the Sindh Water Policy. Similarly, under section 3.2.2, the water paittg tb optimize

canal system management, improve service delivery and enhance water productivity. The entire
Componemnt2 of the project, amounting to US$0%, is devoted to interventions aimed at achieving these

policy directions.

3.1.2 Sindh Agriculture Paty

The agriculture policy of the Sindh government was drafted as a componémé d¥orld Bankfunded

Sindh Agriculture Growth Project (SAGP). It seeks to raise the growth rate by four percent to have overall
seven percent growth in Sindh to create jolnslancome from agriculture. The key objectives of the policy
include achievement of 45% growth rate in the agricultural sector, reduction of rural poverty to half of
the current level, addressing malnutrition, ensuring efficient and sustainable usatwoifah resources,
minimizing negative environmental impacts of the excessive use of fertilizer and fighting climate change.

To achieve these objectives, the policy directs the government to increase credit flows into activities
related to agriculture, livetock and fisheries and associated-afifm rural activities. It calls for measures

to develop new financial instruments for the agricultural sector, such as warehouse receipts, and build
links between the formal and informal sources of credit. The govenmtiwill ease restrictions on the sale

or lease of agricultural land and rural enterprisestablishment and bring reforms in the legal and
regulatory system governing agricultural marketing.

Besides the Sindh Water Policy, the proposed project is atpreal with the Sindh Agriculture Policy. The
agriculture policy directs for, among other actions, introducing effective or efficient pricing and subsidies.
The issue of agriculture subsidies has also been dettin detail in the Sindh Water Policy.line with

the directions of these policies, the project under its compor@ntill pilot a Smart Subsidies Program.
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Component 3.3 of the project addresses the agriculture policy direction under section 2.4 to facilitate and
promote improvement along the fuvalue chain. Similarly, component 3.4 is totally focused on
Agriculture Policy directions regarding -tarm water management and climat@mnart agriculture
(sections 2.6 and 2..Mespectively.

3.2 Applicable GovernmenPolicies andRegulations

3.2.1 PakistanClimate Change Policy 2012

Climate Change Policy (CCP) recommends the following actions: prepare and enforce legislation for water
resource management iall sectorsvith special focus on groundwater, adopt water efficiency measures
and technologies, adoptain harvesting measures, avoid excessive groundwater pumping, reuse
wastewater after treatment, take flood protection measures, develop proper disaster management
system, redesign and upgrade drainage capacity of cities, strengthen early warning sygsteeisp
enabling mechanisms for the adoption of climate change adaptations and mitigation measures; and
conduct awareness campaigns to underscore the importance of conservation and sustainable use of water
resources.The climate and hydragro informatic program under Component 1 will be designed
considering this policy.

3.2.2 National Wetland Policy

tr1AadryQa blidAz2ylrf 2SiftryRa t2fA0e NBO23yAl Sa
valuable ecosystem services, such as: water regulation, wetland climate, biodiversity importance,
human health and livelihood3he studies for rehabilitation of Nara Car@omponent 2.3) shall ensure
compliance with this policy

3.2.3 SindhEnvironmental Protection Ac2014

The SindhEnvironmental Protection Act @014 is the provincial version of the Pakistan Environmental
Protection Act, 1997 (PEPA) relevant to the Project. Responsibility for PEPA was transferred from the
Ministry of Environment to the provincial governments g 18" Amendmentin the Constitutbn of
Pakistanin 2012. The provincial versions continue to remain materially the same as the PEPA except
where governmental bodies are referred.

The following are key features of the provincial Acts:

G

f Section 11 (Prohibition of Certain DischargesorBmsy a0 a il 4Sa (GKIFG a{dzmesS

of this Act and the rules and regulations made thereunder, no person shall discharge or emit, or
allow the discharge or emission of, any effluent or waste or air pollutant or noise in an amount,

concentratonof S@St HGKAOK Aa Ay SEOS&& 2F (KS 9y OJANRY

9 Section 13 (Initial Environmental Examination and Environmental Impact Assessment) requires

GKIFIG ab2 LINRBLRYSYy:d 2F | LINR2SOG akKkft 02YYSyO

with the Federal Agency an IEE or, where the project is likely ®ecaini adverse environmental

STFFSOGz Iy 9L!S YR KlFa 20ilFAYySR FNRY (KS CSR:

will be submitted by WAPDA for EPA approval.
1 Section 122b (Review of IEE and EIA): The Environmental Protection Agency shalltheviel A
report and accord its approval subject to such conditions as it may deem fit to impose, or require

ESMF oSWAT 45



that the EIA be resubmitted after such modifications as may be stipulated or rejected, the project
as being contrary to environmental objectives.
T {SOGA2Y wmp Ol FTYREAY3 2F 1T FNR2dza {dzoadl yoSauov
no person shall generate, collect, consign, transport, treat, dispose of, store, handle, or import
any hazardous substance except (a) under a licenseddsuthe EPA and in such manner as may
be prescribed; or (b) in accordance with the provisions of any other law for the time being in force,
or of any international treaty, convention, protocol, code, standard, agreement, or other
Instrument to which Pakis y A& | LI Nlh&@dé 9y F2NOSYSyid 2F GK
NB3dzZA F GA2ya NBIFNRAYI fA0Syairy3a LINRPOSRdAz2NBaA Iy
9 Section 16 (Regulation of Motor Vehicles): Subject to provision of this clause of the Act and the
rules and regulations made thereunder, no person shall operate a motor vehicle from which air
pollutants or noise are being emitted in an amount, concentration or level which is in excess of
the EQS, or where the applicable standards established under clausé ggpsection (1) of
Section6 of the Act.
9 Section 18 (Penalties): Whoever contravenes or fails to comply with the provisions of section 11,
12, 13, or section 16 or any order issued thereunder shall be punishable with fine which may
extend to one milliorrupees, and in the case of a continuing contravention or failure, with an
additional fine which may extend to one hundred thousand rupees for every day during which
such contravention or failure continues: Provided that if contravention of the provisicsesction
11 also constitutes contravention of the provisions of section 15, such contravention shall be
punishable under subection (2) only.
I Section 19 (Offences by Bodies Corporate): Where any contravention of this Act has been
committed by a body cqorate, and it is proved that such offesmhas been committed with the
consent or connivance or, is attributed to any negligence on the part of, any director, partner,
manager, secretary or other officeof the body corporate, such director, parther, mayes,
secretary or other officerof the body corporate, shall be deemed guilty of such contravention
along with the body corporate and shall be punished accordingly.

Environmental approvals will be requireshder this actfor the proposed projectbefore starting the
construction workand operation

3.2.4 SindhEnvironmental Protection Agency (Review of IEE & EIA) Regulatiordsl 20

This regulation sets out the key procedural requirements for conducting IEE and IEI&Sts the
responsibilities of pyponents and duties of responsible authorities and provides schedules of proposals
for determining whether the project requires IEE, EIA or screening under Schedules I, Il, and Il
respectively It alsolays down the procedures for Environmental Approval &or filing the case with the
SEPA to receive the NOC.

The requirements to develop IEE and EIA follow within the framework of World Bank OP 4.01, and the
ESIA documents prepared in compliance with the World Bank requirements will be accepted by SEPA for
review and approval.

Theclassification oEWAT subprojectnd their safeguard requirements agéven inTable 3.1.
Table3.1: IEE and EIA Requirements of SWAT Subprojects
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Reference

ProjectCategories listed

Required E&S Safeguar|

hectares(ha)and above

© in EIA IEE Regulation 20]  Instrumentby SEPA st erAsiges By SHAT
Schedule
SCHEDULH Smaliscale irrigation| Initial Environmental| Constructionrelated activities under
1, G (2) systems and drainag{ Examination (IEE) Subcomponent 21 - dntegrated FO arez
systems withatotal costof .| Agriculture Development - SIDA which
less than Rs. 100 million (ESIA. prepared A include;
compliance with the
World Bank safeguar 9 Construction of new head regulatg
policies also meets the and its calibration for flow
requirements of IEE measurement purposes,
Hence SEPA accepts a 9 Construction of longrested weir
review of ESIAs for cross regulators for upstream lev
environmental control,
approvals). { Construction of new outlets tg
watercourses (including direct outlet
within the area of jurisdiction of the
FO) with improved flow control,
The above workwill be smalscale irrigation
systems, and hence will fall into Schedul
requiring IEEs.
SCHEDULE Irrigation and drainage| Environmental Impac| Rehabilitation of the Akram Wah Can
I, F(2) projects serving 15,000 Assessment (EIA) (under subcomponent 3) has a command

(ESIA prepared i
compliance with the
World Bank safeguar
policies also meets thg¢
requirements of EIA
Hence SEPA accepts a
review of ESIAs fo
environmental
approvals).

area of 187,000 ha and hencefalls in
Schedule Il Thecost of rehabilitation works
will also be more than Rs. 100 milliamd
hencethis subproject will not fall into the
Schedule 1. EIA is required for this
subproject

Nara Canal undeBubcomponent 23 and 3
Main Right Bank Cana{®adu, Rice and NV
Canals)under subcomponent 2.4have a
command area above 15,000 .hElence all
these sulprojects will also fall int&chedule
Il requiring EIA.

The works involved in the rehabilitation
main canals will primarily include
rehabilitation of embankments, canal linin
and repair or replacement of hydraul
structures.

The average commanarea of FOs is aboy
5000 hg less than15,000 hamentioned in
Schdule lIHence, the FO subprojects und
Sibcomponents 2.Tequire IEEs.
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Reference

ProjectCategories listed

Required E&S Safeguar|

(through check listand
generic ESMP

© in EIA IEE Regulation 20]  Instrumentby SEPA st erAsiges By SHAT
Schedule
SCHEDULHE Small scale construction ¢ Environmental Screenin 9 Constructionrelated activities undet
Ill, b and ¢ | commercial buildings an( (through checklist)and Subcomponent 2L - Construction of
reconstruction of small generic ESMP FO offices,
roads (ESIA or sitepecific 1 Rehabilitation and/or addition 0
ESMP  prepared i soma! structurgs qnd cgnal crossin
compliance  with  the (required Contrlbutlon will be waiveq
World Bank safeguar up to aAcertalg amount and prvowde
policies also meets thg¢ 62YSyQa ad I‘dlﬂ-ydzbﬂaulted
requirements  of this on the type and location of thes
schdule Hence SEP structures),
accepts and review o The above works are smaitale
ESIAs for environments construction works related to buildings ar]
approvals). roads, and hence will fall into Schedule 111
generic ESMP will be needed for the
subprojects
SCHEDULH Onfarm dams and fishh Environmental Screenin|{ Improving OnFarm Water Managemen
I, d farms (through check listand | (under subcomponen8.1)
generic ESMP 9 Gonstruction  of  highefficiency
irrigation system
SCHEDULE Lining of existing mino| Environmental Screenin| ¢ Following rehabiliation works in about 3(
1, h canals and/ or water | (through check listand | water courses underintegrated FO ared
courses generic ESMP Agriculture Development - AWE
(Subcomponent3.1)
9 Canal compaction to reduce seepag
9 Earthworks on canal banks to resto
minimum freeboard and ensur
access to all outlets (as needed),
SCHEDULH Canal cleaning Environmental Screenin( Desilting ofabout 50 farm drains(under

subcomponen®.1)

3.2.5 SindhOccupational Health & Safety A2017

This Act provides for occupational safety and health conditions at all workplaces for the protection of

persons at work against risk of injury arising out of the activities at work places and for the prowiotion

safe, healthy and decent working environment adapted to the physical, physiological and psychological

needs of all persons at workJnder the Act, the employer would be responsifide ensuringthe health
and safety of the workers at workplaces (constion sites are also considered as workplace under the
act). The act mentions health and safety requirements which need to be compiited by the

employer/site incharge and the workers. The Chief Inspector and the inspectors appointed under the act
shall be responsiblfar enforcinghealth and safety requirements prescribed by the act. Penalties shall be

imposed in case of noncomplianeath the requirements.
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3.2.6 Land Acquisition Acof 1894

The Land Acquisition Act 1894 provides for the acquisition of private properties for public pyrposes
including development projects in Pakistan. It comprises 55 sections dealing with area notifications,
survey, acquisition, compensation, apportionment awards, dispute resolutions, penahied
exemptions. The key clauses of the Act are summarizetiahle3.2. A detaileddescription of the Act is
given in RPH.he land acquisition for theubprojects wi be carried ouin accordance with this act

Table3.2: Key Clauses of Land AcquisitiontAc

LAA Section Description

Section 4 Publication of preliminary notification and power for conductthg survey.

Section 5 Formal notification of land needed for a public purpose. Section 5a covering the
for enquiry of the concerns or grievances of the affected people related to land pri

Section 6 The Government makes a more formal declaration of interadquire land.

Section 7 The Land Commissioner shall direct the Land Acquisition Collector (LAC) to take
the acquisition of the land.

Section 8 The LAC has then to direct that the land acquired to be physically marked out, meg
and planned.

Section 9 The LAC gives notice to all projadtected persons (PAPSs) that the Government inte

to take possession of the land and if they have any claims for compensttgmthese
claims are to be made to him at an appointed time.

Section 10 Delegaes power to the LAC to record statements of the PAPs in the area of land
acquired or any part thereof as garoprietor, subproprietor, mortgage, and tenant o
otherwise.

Section 11 Enables the Collector to make enquiries into the measurementagyahd claim and

GKSy (2 AaadzS GKS TFAyLFf al ¢l NRagesand e
valuation ofthe compensation.

Section 11 A Enables the Collector to acquire land through private negotiations upon request of
of the acquiring depdament. Upon receipt of any such requedhe collector is
empowered to constitute/notify a committee for assessmentid market value of land
and verification of title of ownership. On agreement by Head of Acquiring Departn
with negotiated market viae determined by the committee, the collector shall th
direct parties to execute sale deed in favor of acquiring department on stamp pap

Section 11 B Providesa time limit of six months to completéhe land acquisition process from th
date of notification under Sectied.

Section 16 When the LAC has made an award under Section 11, he will then take possessi
the land shall thereupon vest absolutely in the Government, free from all encumbra

Section 18 In case of dissatisfaction with the award, PAPs may request the LAC to refer th
onward to the court for a decision. This does not affect the Government ta
possession ahe land.
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LAA Section Description

Section 23 The award of compensation to the title lders for acquired land is determined at i)

market value of land, ii) loss of standing crops, trees and structures, iii) any dg
sustained at the time of possession, iv) injurious affect to other property (moveab
immoveable) or his earnings, expenses incidental to compelled relocation of tf
residence or business and vi diminution of the profits between the time of publica
of Section 6 and the time of taking possession plus 15% premium in view @

compulsory nature of the acquisitionff public purposes.

Section 28 Relates to the determination of compensation values and interest premium for

acquisition.

Section 31 Section 31 provides that the LAC can, instead of awarding cash compensation in |
of any land, make any arrangemt with a person having an interest in such la

including the grant of other lands in exchange.

Section 48A
(LAA1986)

If within a period of one year from the date of publication of declaration under seq
6 in respect of any land, the Collector has not made an award under section 11inr
to such land, the owner of the land shall, unless he has been to a matetimte
responsible for the delay be entitled to receive compensation for the damage sufi
by him in consequence of the delay.

3.2.7 Other RelevanEnvironmental Legislation

An overview obther relevantlegislation relevant to the environmental and socigpacts of the Project
is presented irmable 33.

Table3.3: Other RelevantSocial and Environmental Legislation

Relevance to the Propose
Subprojects

Legislation /
Guidelines

Brief Description

Pakistan Labou| policy recognizes that workers and employers must er] Forced labourand child labour

Policy 2010 reasonable benefits as can be sustained by the econ( will not be allowed

without suffering setbacks.
Factories  Act) The clause relevant to the project are those whiq Workers shall be protecte
1934 (as| concern the health, safety, and welfare of workef from risks associated with
amended 10| disposal of solid wastes and effluents, and damag| Wastewater discharges  an
1997) private and public property. The Factories Act g EMISSIONS

provides regulations for handling and disposal of tg

and hazardous materials
Sindh Bonded| The Bonded Labor System (Abolition) Acts seek Bonded/forced laboumill not
Labor Systen| eradicate bonded labor practices prevailing in t| be allowed
(Abolition)  Act| respective provinces.
(2009

Sindh Minimum
WagesAct 2015
for Unskilled
Workers
Ordinances
(1969)

The ordinances statethat every employer shall b
responsible for the payment of minimum wages requir
to be paid under the ordinances to all unskilled work
employed, either directly or through a contractor, in |
commercial or industrial establishment

Labourwages shoul be paid in
accordance with this act
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Legislation /

Brief Description

Relevance to the Propose

Guidelines Subprojects

Sindh Sindh Environmental Quality StandardsHQS) were | The proposed project wil
Environmental | notified in 2016. EQS relevant to the Project include: | comply with these standards.
Quality

Standards 208

1 Municipal and liquid industrial effluents (3
parameters)

9 Industrial gaseous emissionsg(darameters)

1 Motor vehicle exhaust and noise (used and n
vehicles)

1 Ambient air quality (9 parameters)

1 Drinking water quality (8 parameters categorize

under biological, physical, chemical inorganic &
organic, and radicetive parameters)
1 Noise (four zones during day and night).

Forest Act (1927
and Forest
(Amendment)
Act (2010)

The Forest Act of 1927 establishes the right of GoH
designate areas of reserved fate village forest ang
protected forest. GoP is enabled to acquire such area
order to prohibit or restrict the public use of such resourg
or other activities within them.

It has been confirmed ir
consultation with the Fores
Department that no suclreas
are present within thestudy
area

Protection of
Trees and
Brushwood Act
(1949)

The Protection of Trees and Brushwood Act of 1
prohibits the cutting or lopping of trees along roads &
canals planted by the Forest Department unléss prior
permission of the Forest Department is obtained.

ESIAESMPswill be prepared
in consistence with this Act.

Sindh  Wildlife
Protection
Ordinance 1972

The ordinance requires the protection of wildlife spec
declared as protected and game animals. This ording
restricts hunting of protected and game animals. Gal
animals can be hunted under permit from the wildli
department.lt declares certain areaas national parks an
game reserves where hunting and spoiling of its naty
landscape and environment is prohibited.

No personnel or staff related t
the project, including
contractor staff, will be alloweq
hunting or otherwise disturbing
wildlife.

Wildlife
Biodiversity
(Protection,
preservation and
conservation

and

The Act has been instated to consolidate the laws rela;
to protection, preservation, conservation an
management of wildlife in KRt places restrictions o
hunting, possession and display of wildlife, trade g
trafficking of wildlife or wildlife products, and protecte

This act will apply to all thg
project workers

management areas. Wildlife offences and penalties for those offen

act), 2015 are provided in the Act

Sindh Solid Government of Sindh has established Sindh Solid W| The project will take the

Waste Management Board (SSWMB) under the Sindh Solid W SSWMB onboard wherever th

Management Management Board Act 2014. SSWMB is responsiblg project activities have the

Board Act, 2014 | the collection and disposal of solid and other wastes in| potential to generate solig
Provnce of Sindh. waste

Workers
Gompensation
Act, 2013

Minimum Wages
Act 20b

The Act provides for the regulation of minimum rates
wages and varies allowances for different categories

workers employed in certain industrial and commerg
undertakings and establishments.

The subprojects needs to
ensure that all workers are pai
at least minimum wages. If thi
is ensured, the Act will no
affect the Project.
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Legislation /

Brief Description

Relevance to the Propose

Information Act
2016

Guidelines Subprojects

In the budget for FY 20222, the Sindh Government hg

set the minimum monthly wages in the province at |

25,0004,
Sindh The Act provides for ensuring transparency and acceg Information of  proposed
Transparency information in Sindh projectswill be shared orSIOD
and Right to website

Motor  Vehicle
Ordinance (1965
and Rules (1969

The ordinance deals with the licensing requirement

driving; powers of licensing authority, Regional Transf
Authority andthose of Court vig-vis disqualification for
license and registration requirements to control ro
transport; compensations for the death of or injury to
passenger of public carrier; powers of Road Transj
Corporation; traffic rules, power to limit sed, weight, use
of vehicles; power to erect traffic signs; specific duties
drivers in case of accident and powers of police officer
check and penalize traffic offenders.

The contractor will have tg
comply with these Rules.

Highway Safety
Ordinancg2000)

This Ordinance includes provisions for licensing

registration of vehicles and construction equipme
maintenance of road vehicles; traffic control offes,
penalties and procedures; and the establishment o
police force for motorways and tianal highways to
regulate and control the traffic as well as keep t
highways clear of encroachments.

The contractor will have td

comply with this Ordinance.

Pakistan Penaq
Code (1860)

The Pakistan Penal Code deals with offences where p
or privateproperty and/or human lives are affected due
the intentional or accidental misconduct of an individual
body of people. In the context of the environment, th
Penal Code empowers local authorities to control no
toxic emissions and disposal oflaénts.

The contractor will have td

comply with this Code.

Regulation of
Mines and Oil
Fields/ Mineral
Development Act
(1948)

This legislation provides regulatory procedures for {
quarrying and mining of construction material dhe
public as well as prate lands.

The contractor will have td

comply with this Act.

Pakistan
Antiquity
1975

Act,

It requires that all accidental discoveries are reported
the federal Department of Archeology. It also makes
federal government the owner of all buried amtiities
discovered from any site, whether protected or otherwig

Chacefinds are to be reported
to provincial archaeologicg
departments

Sindh Prohibition
of Employment

According to this Act, "child" means a person who has
completed his fourteenth year of age. The act specifies 1

Children aged below 18 will ng
be engaged in constructio
works

16

wageat-rs25000

https://lwww.dawn.com/news/1629507/sindfproposes20pchike-in-govt-employeessalariessetsminimumnmt:
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Legislation /| Brief Description Relevance to the Propose
Guidelines Subprojects

of Children Act, no child shall be employed or permitted to work in a
2017 establishment.

3.2.8 Legislation Related to GenddéBased Violence

Legal and Policy Framework Bfkistan Article 25 of the Constitution ahe Islamic Republic of Pakistan,
while guaranteeing gender equality, empowers the State to make special prafisidhe protection of
women. This includes protection of the right to life, liberty, economic empowerment, and education. The
GBYV is covered under the legal framework oS@arotect women against harassment in the workplace.
TheSindhProtection AgainsHarassment of Womeim the Workplace Act, 2@lrequires a number of
actions to protect women against harassment in therkplace As a result, the Gappointed a woman

as the provincial Women's Ombudsperson for receiving and disposing of complaints of working women
againstharassment in their respective places of employment.

International Commitments Signed by Pakistaithe Government of Pakistan has ratified various
international human rights instruments, committed to securing equal rights for women including, the
Convention on the Elimination of All Forms of Discrimination Against Women (CEDAW) and International
Labor Organization (ILO) Conventions NelOC (Equal Remuneration Convention) anelld
Discrimination (Employment and Occupation). CEDAW obliges merabes,So eliminate all forms of
discrimination against women and bring-filge and defacto equality between men and women. It also
obliges States to take all legislative, administrative and other measoirensure women's participation

in economic, potical and national life. In addition to CEDAW, ILO Convention No. 100 and No. 111 provide
for equality of opportunity and treatment in all employmerglated matters including remuneration

3.3 EnvironmentalApprovalRequirements of the Proposed Subprojects

According to EIA/IEE regulations of 20and asdiscussed in Table 3.1, the subprojects require either IEE
or EIATheSindhEIA approval process is illustratedHigure3. 1.
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Proponents Submits ___ Time Frame___

EIA to Provincial EPAs

Initial Scrutiny by EPA

Return the
EIA for revision

10 Working days

Decision
on
Scrutiny Require more
information

Accept

Actions by EPA: 1) Notice for
Public Hearing; 2) Placement of
EIA for Public Review; 3)
Circulation of EIA to Concerned
Government Agencies

Not more than 120 days

30 days

Public Hearing

Preferably not more than 90 days

Optional:
Committee of Experts;
Site Visit by EPA

Approve without
Decision conditions

on EIA -
Reject

Approve with Initiate Construction
conditions

Submission of Acceptance of
Conditions by Proponent

Initiate Construction

Figure3.1: EIA Review ad Approval Process

3.4 Environmental Regulatory Authorities

The SindlEnvironmental Protection Agency (EPA) is the relevant environmental regulatory authority. The
provincial EPAs are responsible for environmenggutation ad implemening GoP environmental
policies in their respective provinces. As part of their roles, provincial EPAs are responsible for reviewing
EIA documentation for compliance with provincial EIA requirements and procedures and, using their
district-based staff, also monitors the implem@ation of EMPs.

Statutory functions of the provincial EPAs are to:
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Administer and implemerthe Environmental Protection Act, its rules and regulations

Review IEE/EIA, preparation of procedures and guidelines

Prepare, revise and enforce EQS (industriagmigipalities, vehicular emission)

Establish and maintain laboratories, certification of laboratories for conducting tests and analysis
Assist local Councils, Authorities and / or Government Agenctls gxecution of projects

Establish a system sfirveys, monitoring, examinatipand inspection to combat pollution

Conduct training for Government functionaries and industrial management

Provide information and education to the public on environmental issues

Publish the Annual State of the Environmegport

Undertake surveys and qualitative and quantitative analysis of data on air, soil and water quality,
and industrial, municipal and traffic emissions

Take measures to promote environmerglated Research and Development (R&D) activities.

ERE N T T R B R |

=

Other key elevant departments$n the provinceand their roles are summarized below.

1 Forest

o0 Preparation and implementation of policies and programthaforestry sector.

o Implementation of Forestry Laws and rules.

0 Protection, conservation, developmentand managemet of renewable natural
resources, particularly forests and rangelands in the province.

0 Sustainable management of forest for production of timber, firewood and other non
timber produce and services.

o Demarcation and protection of Forest land against endnoaent.

0 Raising of nurseries and plantations.

o Provide extension services for mass awareness and conduct research and training for
capacity building.

0 The Forest Department will be involved in case of the need to fell any trees in the
government forests.

1 Wildife

o Protection, conservation, preservatioand management of wildlife.

0 Management of protected areas, wildlife parks, safars zoos.

o0 Public and private participation through trophy hunting, private breeding farms and
hunting associations.

0 As such n@rotected areas fall within or adjacent to the study area of the ESIA however
contractor and its staff will have to comply with the relevant wildlife protection
legislation.

9 Fisheries
0 Extension services/fish farming/aquaculture development.
Conservationmnanagement and development of natural resources.
Production of fish seed under controlled conditions.
Research and training activities.
Introduction of new technologies for enhancing fish production.
The Fisheries Department will be involved in case ofdamgage to any fish resources
andfishpondscaused by the project activities.
1 Revenue Department

O OO 0o
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o The evenue department is responsible for the acquisition of land (permanent or
temporary) including assessment, valuation, disbursement of compensation, and
mutation in favor ofimplementing agencies

9 Agriculture Department

o In case ofan impact on crops and fruit trees, the Agriculture Department is fully

responsible for the assessment and valuation of losses.
1 Communication & Works (C&W) Department

0 The C&V will be involvedn the assessment and valuation of losses in case of project

impact on structures/ buildings and roads.

3.5 International TreatiesSignedby Pakistan

Pakistan is a signatory to a number Mtiltilateral Environmental Agreements (MEAs)Thege MEAs
impose requirements and restrictions of varying degrees upon the member countries, in order to meet
the objectives of these agreements. However, the implementation mechanism for most of these MEAs is
weak in Pakistan and institutional setup mostbnrexistent. The following are the relevant international
treaties and conventions that have been ratified by PakisReievance of these will be decided on a ease
to-case basis for individual interventions under the project, and accordingly addressgekcific ESMPs

Convention on the Conservation of Migratory Species of Wild Animals

Convention on the Control of Tramoundary Movements of Hazardous Wastes and their
Disposal

Convention concerning the Protection of World Culture and Natural Heritage

Corvention on the International Trade in Endangered Species

International plant protection convention

International Covenant on Economic, Social and Cultural Rights

InternationalLaborh NB | y A T | ( A A gbtr&tandatd§ dn:0 / 2 NB

Freedom of association (coention 87)

Elimination of forced and compulsoiabor (conventions 29 and 105)

Elimination of discrimination in respect of employment and occupation (conventions 100 & 111)
Abolition of childabor(conventions 138 and 182)

Kyoto Protocol to the Convention United Nations Framework on Climate Change

Stockholm Convention on Persistent Organic Pollutants

United Nations Convention on Biological Diversity

United Nations Convention on the Rights of the Child

United Nations Frameork Convention on Climate Change.

=a =
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3.6 World Bank Safeguard Policiesd Guidelines

The World Bank has developed a number of Safeguard Policies to ensure that all possible impacts are
considered and mitigation measures are spelled out prior to the implemeiotabf any proposed project.

These policies ensure that the quality of operations is uniform across different settings worldwide. If the
decision is taken that a Safeguard Policy should h@iegh mitigation measures and plans must be
developed and in ptze before the implementation of a proposed project.

The Bank requires environmental screening and classification for all investment projects proposed for
Bank financing, to help eose that they are environmentally and socially sound and sustainable.
Screening and classification take into account the natural environment (air, water, and land); human
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health and safety; social aspects (including especially involuntary tleseent and presence of
Indigenous Peoples); cultural property; and trdomindary andglobal environmental aspects.

The objectives of environmental screening and classificadi@nto evaluate the environmental risks
associated with a proposed operation; to determine the depth and breadth of Environmental Assessment
(EA); and to recommenah appropriate choice of EA instrument(s) suitable for a given project. The Bank
recognizes that environmental screening and classification is not absolute and involves professional
judgment on a case by case basis. When screening, careful consideratids toebe given to potential
environmental impacts and risks associated with the proposed project. Judgment is exercised with
reference to the policy expectations and guidance; real impacts on the ground; and established regional
and Banlkwide precedencetad good practice.

The applicable WB safeguard policies are described bdlable3.4 provides details ohow each policy
applies to the proposed investments undée Project

Table3.4: Applicable World Bankolicies for the Project

OP/BP Trigg | Explanation Proposed Actions to be
ered taken up byPCMU

Environm | Yes | This policy is triggered because the project will involve phyy PCMUhas prepared this
ental intervention such asehabilitation/modernization of main cang ESMF and RPF for th
Assessme infrastructure and distributary systems as well as water § proposed Project since
nt agricultural related policies and plans reform and developm| the exact locations ahe
(OP4.01/ which might have environmental and social implicat®] proposed facilities are
BP4.01) through changes in water resourc@sanagement and wate| not yet known.

management infrastructureSome project interventions wi
require land acquisition and resettlement. Furthermovegter
and agricultural policy reform and preparation of the Strate
Water Plan and specialized studies would entaitepgal
substantial changes in water resources management
allocation, directions of infrastructure development and zon
system Hence the project is classified as Category A.

To mitigate the potential environmental and social risks ¢
impacts envgaged from the project, ESM$-prepared prior to
project appraisal as the main safeguard governance docum
It sets out the principles, rules, guidelines and procedureg
prepare the necessary sHgpecific safeguard instrument
including environmenta and social screening. ESMF a
outlines an initial assessment of the environmental and sod
baseline and potential environmental and social risks
impacts envisaged by the implementation of the projeg
including Component 1 and 2, generic enviramntal and socia
mitigation measures, public consultation and institutional &
monitoring arrangement. The water policy reform and
preparation of the Strategic Water Plan and specialized stu
under Component 1 would have environmental and so

The classification of the
subprojects in

accordance with OP 4.0
is based on risk tegory.

While the classificatior
of subprojects in
accordance with SEPA
2014 is based of
threshold (size of works
category. The ESIA
documents pepared in
compliance with OP 4.0
also meet the
requirements ofSEPA tg
for IEE or EIA document
SEPA will accept ES
documents for review
and environmental
approvals.

PCMUwill prepare ESIA

implicationsfor the long term the potential environmental ang and A/RAPs for the
socialissuesvereevaluatedand relevant recommendations wi| subprojects during
be integrated through specific studies to be developed| preparatory phasewhile
Component2 will support rehabilitation and modernization ¢ carrying out the
main canal infragticture on the right and left bank dfie Indus | feasibility studies. Thg
River. ESIAS/ESMPs will be prepared for these canals. Sin{ documents ~ will  be
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OP/BP

Trigg
ered

Explanation

Proposed Actions to be
taken up byPCMU

scope of work and technical details are only available for Ak
Wah Canal before Appraisal, ESIA for Akram Wah Canal
prepared prior tothe appraisal and ESIAS/ESMPs for the o
canal infrastructure will be prepared during proje
implementation.

A GenderAction Plan has also been developed as part of
ESMFto identify the impacts on women and marginaliz
groups and the hurdles fadeby these groups to benefit fron
proposed project interventions. Thiplan also examinge
available citizen engagement mechanisms from a sd
inclusion, gender and conflict management perspectared
recommendthe most effective social mobilization press and
engagement for the Project.

submitted for World
Bankand SEPAlearance
prior to starting of any
construction activities.

PCMUhas developed &
paper on the Water ang
Environment in Sindh tc
identify key issues in the
water sector.PCMU will
develop a  Strategi
Water Planto address
the key issues identifieg
in this paper andESMEF
The ToRs of the stuadill
be reviewed and cleare
by the Bank

Natural
habitats
(OP4.04/
BP4.04)

Yes

The river stretch between Guddu Barraga and Sukkur Bar
where Rice and Dadu canals originate a Sindh Wildlife
Reserve and a Ramsar site since the river stretch is the
habitat of endangered Indus River Dolphin. Rice and [
canals are also supplying the water to Manchar Lake, whi
the largest freshwater lake in Pakistan.

While most d the canal rehabilitation and modernization wor
will be undertaken outside these important ecological habitg
the projectwill pay due attention not to harm these ecologid
habitats. In addition, the outcome of the policy reform, th
Strategic WatePlan and specialized studiesight affect the
quality of these ecological habitats as well as riverine fariest
river Indus. Hence, the policy is triggerddSIAS/ESMPs of ea
physical investment will assess the potential impacts
propose mitigation measures following the mitigation
hierarchy. Likewise, loragrm ecological impacts due to polig
reform, the Strategic Water Plan and specialized studiesisdl
be assessed in respective technical works.

PCMU will carry out a
detailed ecologica
assesment of the
project area during the
proposed E&S studies.
The subprojects will als
be designed to ensurg
that there will be no
impact on the wildlife
protected areas.

Pest
Manage
ment
(OP4.09)

Yes

The project will not procureany pesticides. However, th¢
project would change the pesticides application pract
through the project activities such as promotion of C
application of new crops and agricultural practicéhese
interventions are expected thave low but positive impas on
pest managementintegrated Pest Management measurese
proposed in ESMF.

An Integrated Pes
Management Plan
(IPMP) is developed an
implemented under the
Bankfunded Sindh
Agriculture Growth
Project €losed in 2021)
SWAT will continue tg
implementthis IPMP.

Physical
Cultural
Resource
S
(OP4.11)

Yes

This policy is precautionarily triggered since project locati
are unknown for some of the activitieShe tential existence
of historical and cultural resources will be examined in

course of poject preparation and implementation. A chan

find procedure and protection measures of cultural resour

There are no PCRsg
identified during the
initial screening
However, these aspects
will be studied in detai
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OP/BP Trigg | Explanation Proposed Actions to be
ered taken up byPCMU
will be included in ESMF and s#pecific ESIAS/ESMPs, and | during proposed ESI
be reflected in the bidding documents for the constructi( studies. Further,PCMU
contracts. will include chancdind
procedures in the
contract documents.
Involunta | Yes Rehabilitation of Akram Wah Canal on the left bank will invg PCMU  will  prepae
ry resettlement issues, including legacy issues reldtegeople | A/RAPs for the propose
Settleme recently displaced by the GOS through an Amiroachment| projects in accordancg
nt drive on Supreme Court orders. Otheroposed project| with the RPF and carr
(OP4.12) interventions especially in componest2.1 and 22, such as| out land acquisition in
improving the irrigation infrastructure in select main cang accordance with the
including rehabilitation and modernization of regulators a approved RAPs.
cross regulators (distribution structures), and support for criti
control infrastricture to control water levels and flows tt PCMU has also update
outlets to water courses may also involve small sq the RAP, which nov
involuntary resettlement, and/or temporary or permanel covers the entire ROW
economic/livelihood displacement as canal embankmentg rather than only the COI
Sindh are often encroached. Hence, OP 4.12Irwoluntary
Resettlement is triggered. Also, PCMU and SIO
have developd the
As the location of physical interventions under Subcompon Corrective Action Plat
2.3 is known, sitespecific Resettlement Action Plan (RAB} | for Akram Wah AEIL
been prepared. It was consulted upon (involving a| affectees. This plan wi
stakeholders including local communities and vulnerah P& implemented before
groups). It is an updated version of the previously develog € project  gets
RAP, now covering the entire ROW.will be approved and approval.
RA&ZOf2aSR t20FLftte FyR &G @
appraisal Furthermore, a Cormive Action PlaiCAPhas been
preparedbased on audit to mitigate impacts on AED affects
along the Akram Wah Canal, in retrospect. This Plan cover
entire ROW (including the COI) on both sidethefcanal.
For activities whereprecise locationsare not known yet,
Resettlement Policy Framework (RP#s been prepared
spanning all subprojects to be financed. If required,-sjtecific
RAPs will be prepared once the design and location of the
project interventions are available.
Forests No The project activitiesare not envisaged taffect the riverine| PCMU will  develop
(OP4.36) forests in Indus River Basiherefore, this policy is not| necessary mitigatiorn
triggered. However,the applicability of the policy will bee- | measures in complianc
examinedonce all project locations are knowif the policy is| with this policy.
triggered, detailed impact analysis and necessary mitiga
measures will be included in ESIAS/ESMPs.
Indigeno | No This policy is not triggered as the only recognized Indigery No indigenous people a
us People of Pakistan, the Kalash, reside in the Chitral Vallégh | defined in the Policy arg
Peoples isoutsidethe l2 2SO0 Q&4 3IS23INI LKA OF | known to exist in the
(OP 4.10) Program area.
Safety of| Yes | This policy is triggered because the command areas that wi PCMU will take
Dams (OF benefited from the project intervention rely on three Barragq cognizance of the PO
4.37) on the main course dhe Indus River to divert water from th( recommendations in al
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OP/BP

Trigg
ered

Explanation

Proposed Actions to be
taken up byPCMU

river into main canals: Guddu, Sukkur and Kotri Barrages. T
Barrages have a low height (less than 10 meters raising o
water level) but their length (1 to 2 kilomees) and the high
flood discharges they allow to transfer downstream (370,(
ma3/s) make them fall under the category of large dams. ]
Akram Wah canal to be rehabilitated under the project
abstracting water upstreamfdKotri Barrage, and the projeq
will finance the modernization of distributary and minor can
in the command area of three AWBhich are each abstractin
water from one of the three Barrages. Another World Ba
funded project (SBIP, P131324) is curhentfinancing
rehabilitation and improvement works on Guddu and Suk
Barrages. Improved O&M and dam safety glarere already
established and will be further improved for these two Barrag
while a safety assessment was conducted for Kotri Barrage
a detailed study is planned to be implemented. A Dam Sa
Panel is mobilized under SBIP financing iarsdtively involved
in the oversight of dam safety aspects

the project design anc
safeguardnstruments

Projects
in
Disputed
Areas
OP/BP
7.60

No

The project is not located in disputed territorfherefore, this
policy is not triggered.

Projects
on
Internatio
nal
Waterwa

ys

Yes

This policy is triggered since the project activities rely on
water from the Indus River, which is an international waterwi|
Project activities will be limited to renovation of existit
irrigation facilities to improve agriculture water productivi
and the activities are not expected to increase water abstract
from the Indus River. Thus, (i) the project will not adverg
impact the quantity or quality of water in the internation
waterway and (ii) the project investments will not be advers

““““ 08 GKS 20§KSNJ NR LI NX
the project falls within the exception to the notificatio
requirements as set forth in paragraph 7(a) and 7(b) of OP 1
The exception to the notification requirement was approved
the SouthAsia Regional Vice President Mionth, XX,2021. In
addition, according to Article VII of the Indus Waters Treat)
1960 between India and Pakistan, the World Bank
concluded that a notification by Pakistan to India ung
paragraph (2) of the said Acte is not required, as the projec
will not cause interference with the waters of any of the Riv
and will not materially affect the other riparians

Consultat
ions and
Disclosur
e

Yes

PCMLUhas consulted with
various stakeholders
including the affeted
communities during the
preparation of the ESM
and RPF. The ESMF a
RPF (including translate
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versions of the executivé

summaries)  will

disclosed on thePCMU
website and will be sen

to World Bank

disclosure on its externg

website.

be

for
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4 Basdine Environment

An overview of the existing baseline informatifor the project areaobtained fromthe secondary
literature reviewis presented in this chapteDetailed baseline environment of throjectarea (covering
biophysical and socieconomic environment) will be collected and presented in the subproject
ESIAESMPs

4.1 Influence Area

The proposegbhysicalinterventions inSWATwill be primarily implemented ithree Area Water Boards
covering an area adbout 2.02 million hectaregr 2020 squaréilometers) on the Left Bank Canals of

the Indus River: Ghotki (Ghotki Feeder canal with a command area of 381,000 Ha), Nara (Nara canal with
a command area of 1,047,946 Ha) and Left Bank (Akram Wah and New Fuleli canals with a command area
of 592,548 ). However, the proposedctivities inComponent (Water Resources Managemeithat

includes policy, institutional, and hydamgro information reforms will be applicable to eimmand areas
serviced by the three barrages on River Indus in Sindh: G&adkkur, Kotri and their extensive irrigation
network on the left and right banks through 14 main canals, and numerous water colinezsfore, he

project area or projecinfluence areaf the SWATovers alcommand areas of théhree barragesn the

Sindh province

Table 41 presents details of districts thare covered undeB AWBs, where thehysical interventions
will be implemented Table 4.1details thedistrictsthat are covered irentire SWAT influence arem
relation tothe irrigation cowerage bybarrages, main canalé.total of 23 districts of Sindh fall under this
irrigation network.The locations of districts that fall under the canal command areas, are shdviguire
4.1

Table4.1: Areas under the SWAT Physical Interventions

AWB Canals Districts Subdistricts (alukas)

Ghotki Ghotki Feeder Ghotki, Sukkur Sukkur City, New Sukkur, RohriSaleh |
Pano Aqil

Nara Nara Sukkur, Khairpur, Sanghg Khairpur TalukaMirwah, Kot Diji,

Tando AllahyarUmerkot, | Kingri, Sobho Dero
Mirpurkhas Tharparker | Gambat TalukaFaiz Ganj, Nardam
Nawaz Ali, Khipro.

SangharTaluka Shahdadpur, Sinjhoro,
Tando Adam Khan.

Umerkot, Samaro, Kunri, Pithoro.

Mirpurkhas, Sindhri, Hussain Bux Mar
Digri, Jhuddo, Kot Ghulam Mohamm
and Shuja AbadChachro, Dhali, Diplq
Kaloi, Islamkot, Mithi, Nagarparkar.

Left Bank Akram Wahand Hyderabad, Tandq Hyderabad City, Hyderabad Taluka
Muhammad Khan, Badin | Latifabad Qasimabad

New Fulleli

Bulri Shah Karim, Tando Ghulam Hyo
Tando Mohammad Khan
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https://www.wikiwand.com/en/Hyderabad_City_Taluka
https://www.wikiwand.com/en/Hyderabad_Taluka
https://www.wikiwand.com/en/Latifabad_Taluka
https://www.wikiwand.com/en/Qasimabad_Taluka

Badin Nindo Shaher, Khosk&olarchj
Matli, Shaheed=azaRahy Talhar
TandoBago

Table4.2: Canal Command Aread Sindhand SWAT influence area

Barrages Right Bank Left Bank Districts
Ghotki Feeder Ghotki, Sukkur
Beghar Sindh
Feeder Kashmore Khandhkot, Shikarpur
Guddu | Desert Pat Feeder Kashmore Khandhkot, Jacobabad
Sukkur, Khairpur, Sanghafando Allahyar[Umerkot,
Nara Canal Mirpurkhas Tharparker
Sukkur, Khairpur, Naushahro Feroze, Shahg
Rohri Canal Benazirabad, Matiari, Tando Allahy&adin
Khairpur Feeder Eag Sukkur, Khairpur
Kairpur Feeder Wes| Sukkur, Khairpur
North West Canal Sukkur, Shikarpur, Jacobabad
Rice Canal Sukkur, Larkana, Kamb&hahdadkot
Sukkur Dadu Canal Sukkur, Larkana, Kambar Shahdadkot, Dddmshoro
Pinyari Canal Hyderabad, Thatta
New Fulleli Canal | Hyderabad, Tando Muhammad Khan, Badin
Akram Wah Hyderabad, Tando Muhammad Khan, Badin
Kotri Kalri Baghar Feede Jamshoro, Thatta
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Figure4.1: Project Influence Area of SWAT
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4.2 Physical Environment

4.2.1 Physiography

The Province of Sindh is located on the western corner of South Asia, bordering the Iranian plateau in the
west. Geographically it is the thitdrgest province of Pakistan, stretching about 579 km from north to
south and 442 km (extreme) or 281 km (average) from east to west, with an area of 140,915 square
kilometres (54,408 square miles) of Pakistani terwtdt lies between 23° and 28° North latitudes and 66°

and 71° East longitudes. Sindh is bounded by the Thar Desert to the east, the Kirthar Mountains to the
west, and the Arabian Seathe south. In the centre is a fertile plain around the Indus River.

Sndh consists of the Lower Indus Plain, which is very flat, generally sloping to the south with an average
gradient of about 95 mm per kilomet The Lower Indus Plain primarily comprises Indus Delta in the
south, meander flood plain and cover fold plaheTarea can be divided into five mierelief land forms:

active flood plainmeander flood plaincover flood plain; scalloped interfluves; and Indus Delta.

Topographically, Sindh can be divided into four distinct parts: (a) Kirthar range on the westefityal
alluvial plain bisected by the Indus River; (c) a desert belt in the east; and (d) the Indus delta in the South.
These are briefly described below.

- Kirthar Rangés consisting of three parallel tiers of ridg#sat run inthe north south directbn
and vary in width from 20 to 5km. The Kirthar range has little soil and is mostly dry and barren.

- Central Alluvial Plaiis comprising the valley of the Indus River. This plain is about 580 kilesnet
long and about 51,800 squaken in area and graduly slopes downward from north to south. It
is a vast plain, around 100 meters high above sea level. According to the past tratditaabeen
divided into three distinct zones: i) Lar or Southern Sindh comprising the area south of Hyderabad;
ii). Wichdo or Central Sindh, the aredying immediately around Hyderabad; and iii) Siro, or
Northern Sindh, comprising the area beyond Naushahero Feroze and Sehwan.

- Eastern Desert Belt including low dunes and flats in the north, the Achhrro Thar (white and desert)
to the south and the Thar Desert in the sowghst. There i@ small hilly tract known aghe
Karunjhar hills. The Aravalli series belongthtoArchaan system which constitutes the oldest
NEOla 2F (GKS SINIKQa ONHzalG P

- Indus Deltas consisting of the distributaries of the Indus Riwehich starts spreading out near
Thatta across the deltaic flood plain in the sea. The even surface is marked by a netilavingf
and abandoned channels. A coastal strip, 10 td&mhQvide, is flooded at high tide and contains
some mangrove swamps.

Except for a small hilly tract (Nagarparkar), in the southeast corner of the Tharparkar District, western
Sindh is the only regh that is mountainous and includes the hill ranges of Kirthar, Pab, Laki, and Kohistan.
There is no vegetation on these ranges due to scanty rainfall. The highest altitude known gisk&ltar

is in the Kirthar Range and is about 2,073 meters highs&d h@nges run north to south like a crescent
turned towards the low lands and extded up to the northern extremity of the province. Kirthar has a
simple, anticlinal structure with flanks gently dipping towards west and south. The Laki Range, on the
other hand, is mainly composed of tertiary rocks and contains a large number of thermal springs. A large
part of Sindh lies in the deltaic plain of the Lower Indus Valley. Most of this region consists of plains
overlain by alluvium, trenched wittiver channelsn some places and overridden by raised terraces in
others. A few isolatetbw limestone hills are the only relieving features in the plains which are otherwise
at one level. The plains may be subdivided into three parts: the western valley, the easdteynasd the

deltaic area. The western valley section is distinguished from the eastern valley by the presence of old
alluvium and seasonatream flowing from the Kirthar mountain range into the Manchhar Lake. The
deltaic area largely consists of mangeoswamps and sandbars. The chief characteristic of the region is

ESMF oSWAT 65



the creeks, which serve as the changing outlets of the Indus and as inlets for the sea. The lowland Indus
plain merges into this region. The eastern part of Sindh consists of the Thar,dseh continues into
Rajasthan (India). The landscape is sandy and rauigihsand dunes covering more than 56 percent of

the area. The relief in the area varigem near sea level to more than 150 meters above sea level. The
sand dunes are mostly lortigdinal with a northeastsouthwest trend and are stabilized by shrub
vegetation and grass.

4.2.2 Land use

Agriculture, followed by forestry, is the main land use in most parts of Sindh. Although more than 50
percent of the total geographical area is cultivgbbnly about 26 percent of it is actually located in the
central plain. The land inside the Indus embankments is almost equally employed by agriculture and
forestry, while that outside the embankments is more extensively utilized for agriculture in timedb
sparsely distributed irrigated plantations. The land use map of Sindh is shown in Figure 4.2.

4.2.3 Climate

According to Koeppeésiclimate classificatiorthe Sindharea can be classified asPRS & SNIi K24 Of A
because of its low annual rainfall compdr® potential evapotranspiration and high temperatures. The

average annual rainfall is about 120 nwvith nearly 61 percent of rainfall falls the monsoon months

of July and AugusfThe aerage annual potential evapotranspiration is 2,216 mm. Betweay kb

September, daytime temperatures exceed 35 °C and during winter mahthgight time temperatures

may drop up to 2 °C. Climate change is also expected to increase extreme precipitation events, and trigger

both extremely high precipitations resulting floods, and extremely low precipitation resulting in

droughts

Sindh is divided into three climatic regions: Siro (the upper region, centered on Jacobabad), Wicholo (the
middle region, centered on Hyderabad), and Lar (the lower region, centerecmeohi). The thermal
equator passes through upper Sindh, where the air is generally very dry. Central Sindh's temperatures are
generally lower than those of upper Sindh but higher than those of lower Sindh. Dry hot days and cool
nights are typical during theummer. Central Sindh's maximum temperature typically reache443C
(10%¢111°F). Lower Sindh has a damper and humid maritime climate affected by the southwestern winds
in summer and northeastern winds in winter, with lower rainfall than Central Sibollver Sindh's
maximum temperature reaches about@B °C (9100 F). In the Khirthar range at 1,800 m (5,900 ft) and
higher at Gorakh Hill and other peaks in Dadu Distrgchperatures near freezing have been recorded
andbrief snowfall is received in theinters.

4.2.4 Hydrology

The water resources available to the people of Sindh are limited. Mean annual rainfall in the province
ranges between 100 and 200 mm. The main source of water available to Sindh is the Indus River, which is
diverted through the extensivieydraulic infrastructure that has been put in place over the last century in

the form of the Lower Indus Basin Irrigation System (IBIS). The river water is supplied to users by diverting
it to a canal system through three barrages: Guddu barrage, Suléktade, and Kotri barrage. These
barrages divert water to 14 main canals via an intricate system of 117 branch canals, 1400 distributaries
and minors, and 44,000 watercourses (GOS, 2018). The canal system in Sindh has an aggregate length of
13,325 miles (2,445 Km), and it serves a gross command area (GCA) of 5.8 million hectares. It was
designed to servéhe agriculture sector. However, under the recent economic developnieifdwing

rapid urbanization and industrialization and the population increaseptieesures from other sectors are

also rising fast. Effectively, the 14 main canals have been transformed intepurgbse canals serving
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agriculture, industries, households, atite environment including wetlands, Indus delta and natural
habitats.

Land-Use Map of Sindh
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Figure4.2: Land use Map of Sindh Province
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Flows into Sindh at Guddu averaged 65MIAF between 2004 and 2019, with flows concentrated during
June and September. These average flows are subject to sighificmrannual variability. For 2023019

the inflows were for instance 49.80 MAF. Of thj85.66 MAF was consumedmost of it in agriculture
(33.80 MAF). Water losses were 6.69 MARost of this in thekharif season. The releases downstream
Kotri barrage were 1.76 MAF (which is less than what is recommended to sustain the Indus Delta). For
2018/ 2019the balance between inflows and outflows was 5.69 MAF.

Outside of the coverage of the IBIS, available surface water resources are more limited. Thdyoras

the runoff generated in catchments during rainfall. The 2018/2019 balance estimated these to be in the
order of 1.2 MAF® Though smallgrthey are important for an important and relatively vulnerable part

of the population of the Province.

Thelndus drains an area of about 950,000 km2 and generates a mean annual discharge of 6,682 m3/s.
The hydrographof Indusis presented at Sukkuas a reference, in Figude3 to understand the river flows
andtheir seasonal characteristicsThe hydrograph of the river at Sukkur is strongly seasonal with a long
low water season between October and May (low flow season) and awdtgr season between June

and September (high flow seasanilriven primarily by summer snowmelt in the upper datent and
monsoon rainfall. The river usually peaks in+Aighust or early September. River flow upstream of Sukkur
barrage varies from a monthly average flow of approximately 22.83 MAF (28.16 BCM) in August to a
monthly average flow of approximately 1.4AF (1.78 BCM) in January. The corresponding figures
downstream othe barrage are approximately 20.06 MAF (24.74 BCM) and 0.29 MAF (0.35 BCM) in August
and Decemberrespectively

MAF
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Figure4.3: Mean MonthlyRiver Dischargest Sukkur

4.2.5 Floods

Floods in Indus generally occur due to heavy and prolonged storms and intensive/extreme glacier and
snow melting. High discharges above 0.9 million cai&2s;485 m3/s) are termed super floods. A number

17 Sindh Water Policy, Draft, March 2021
18 Sindh Water Policy, Draft, March 2021
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of such floods have been recorded historically (1950, 1956, 1957, 1973, 1975, 1976, 1978, 1986, 1988,
1989, 1992, 1995, 2010 and 2011). Annual maximum flows of Indus at Guddu and Sukkur Barrage, from
1962 to 2010, are shown Figure 44.
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Figure4.4: Annual Maximum Flow at Sukkur and Guddu Barrage from 198210

4.2.6 Geology

The prevailing geologic conditions in the region are the results of extensive inundation, depositions,
coastal movements, and erosionser a long period of time in the geological ages. The geology of the
region is closely related to the formation process of Himalayan ranges resulting in intense deformation
with complex folding, high angle strilghip faults and crust thickening expressea series of thrust faults.

The important tectonic changes which have had so much influence in the region are feebly visible
particularly in the Indus Plain, and it is only by considering the geology on a broader regional scale, as well
as in sitespedfic detail, that the effects can be appreciated.

Most parts of Sindh are covered either by recent alluvium or viioche sand. The principal features of
geological significance are to be found in the hilly portions of the province, towards the westlofiirs.
Outlying extensions of this hilly tract occur east of the Indus as well, near Sukkur, Hyderabad and Jerruck.
The isolated hills of Nagarparkar on the northern border of the Rann of Kutch belong to quite a different
system both geographically anégogically.

The soil in the plains of Sindh is plastic clay that has been deposited by the Indus. Combined with water it
develops into a rich mould and without watérdegenerates int@ desert. Nearly the entire Indus valley

has soilthat is extremelyfriable and easily disintegrated by the flow of water. Resultantly, the water
always contains a large amount of suspended silt.
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Sindhis located ina seismically inactive region withistory of low to medium magnitude earthquakes
in its near vicinity. écording tothe building code of Pakistan Seismic Provisions (200& project area
arelocated in zone 2A with recommended peak ground acceleration of 0.08 to 0.16g.

4.2.7 Groundwater

Another important and increasingly used source of watdyoth in the dryand and the canal area is
groundwater. Groundwater resources complement available water resources in Sindh and its safe yield
has been estimated to range between 4.4 MAF and 8.1 NMAffowever, the use of groundwater is
comparatively lesser (4.3 billiomlgic metes) because of two primary reasons: firstly, most of the area is
lying on saline or brackish water; secondly, canal command areas are being provided with surface
irrigation supplie¥. The decade of the 90s and up to 2d0F witnessed the fastest rate of
Ghdzo S St t AT I GA2YET ( KtBedadniber bfKuBewdld as red2iced nbySwliS | 4 S A
Bureauof Statistics reported a ratio of 4:1 in area irrigated by canal water to tiea @rigated by
tubewells in year 200082 As perthe Pakistan Bureau of Statistics Agricultural Statistics of Pakistan
201011, the number of tubewells and lift pumps in Sindh is 38,330 and #&§8ectively®. The number

of private farms reported asvening tubewells in Sindh is 30,644, according to the Agriculture Census of
2010. More than 19% of these are in the project districts. Interestingly, no private farms from Shikarpur,
Larkana and Qambe3hahdadkot reported owning a tubewell. A further 80,3Bate farms reported

using rented tubewells in the province, more than 30% of these in the project diétricts

Salinity has always been a feature of groundwater in Sibpdbhthere is concern it is increasing due to up
coning of saline water in areaghere groundwater is intensely used and in coastal areas because of the
ingression of sea water in the Defta

In the midregion of Sindh Qambar Shahdadkot, Larkana and Khairpur distgiatsich of the freshwater
exploitation occurs between 30 and 60 tees. Fresh groundwater is found in pockets that are aerially
extensive between the left bank of the Indus River and Rohri Canal, where river recharge and canal
seepage has accumulated. The groundwater increases in salinity with depth, which requires caref
management of extraction to avoid upting and lateral saline water intrusion. Tube wells supply
groundwater for irrgation, which is used conjunctively with surface water. In the coastal regions of Sindh
through Thatta and Badin districts, and alsalilding Tharparkar district, saline groundwater is
encountered at 10 to 30 mThe surface topography in the eastern area in Tharparkar is about 100 meters
higher compared with the surface elevationtite coastal Thatta and Badin districts. As a reshltre is

19 1bid

20 Frank wan_Steenbergen, F.: Basharat, M.; Lashari, Bé¢. challenges and opportunities for conjunctive
management of surface and groundwater in megaation systems: Lower Indus, Pakistd&esources 20153,
831¢856. (Published: 13 November 201Retrieved 20 May 2021)

21 Hafiz A. Pahs&rowth & Inequatiy in PakistanFreidrichebert-Stiftung Pakistan, 2019

22 http://sindhbos.gov.pk/wpcontent/uploads/2013/12/AgricultureStatisticsof-Sindk2009. pdf

23

https://www.pbs.gov.pk/sites/default/files/agriculture _statistics/publications/Agriculturtatistics_of Pakistan
201011/tables/Table11413.pdf however, the actual data is dated year 2004.

24 https://www.pbs.gov.pk/sites/default/files/aco/publications/agricultural _census2010/Tabulation%20Sindh

Province.pdf
25 Sindh Water Policy, Draft, March 2021
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very little groundwater use there other than hand pumps and a few bores tappingmokfreshwater.

However, even in this area, some farmers use innovative methods for tapping the freshwater lens, which

essentially relies on the transmissivetun@ of the aquifer and seepage from irrigation return flows. In the

long run, this is probably not sustainable as salinity will increase. Parts of this region have thick clay

sequences near the surface that overlie deeper wdiearing sand layers and afiely to provide
protection from pollutants. However, as saline groundwater is found even atoshalepths, the

groundwater in these layers is likely to be highly saline. In this part of the basin, aquifer yields are poor
and groundwater is susceptibto seawater intrusion and upoang?®.

4.2.8 Water Usage and Quality:

The largest use of water in Sindh is agriculture. Crop consumption is around 95% of total consumption,

with actual evapotranspiration varying between 26.6 MAF and 41.7 MAF. At the sameatimegl
domestic water demand is estimated at 1.2 MAF, industrial water demand &AF and water use for

livestock is relatively low. Flows to the Indus Delta to maintain its ecosystem functions are another

important water use and the Indus River Acabsstipulates recommended annual flows of WAF per

annum, though actual flows vary between the years and have often been inadequate to meet
environmental flow requirements.

Water quality is becoming an issue that is as important as managing water quant8ndh. Most

drinking water supplies are unsafe for human consumption due to bacteriological contamination, the
uncontrolled disposal of effluents from cities and industries upstream of Sindh and inside the Province,
the washout of agrochemicals or thpresence ohaturally occurringlead or arsenic.

4.3 Biological Environment

4.3.1 Ecological Screening of tierojectinfluenceArea

An ecological screening exerclsas beercarried out to identify the key biodiversity areas and protected

areas around the projecreausing an Integrated Biodiversity Assessment Tool (IB¥XThrding to he
IBAT assessmerthere are 44 protected areas, 15 key biodiversity areas and 129 kiONtrspeciefn

the irrigation networkareaof Sindh The list of threatened species that can be found within ghgject

areais presented imable4.3.

Table4.3: Threatened Specids the Project area

Species name

Common hame

IUCN Category

A | Mammals

1 | Manis crassicaudata | Indian Pangolin EN
2 | Platanista gangetica | South Asian River Dolphin EN
3 | Axis porcinus Hog Deer EN
4 | Panthera pardus Leopard VU
5 | Prionailurus viverrinus | Fishing Cat VU
6 | Ursusthibetanus Asiatic Black Bear VU
7 | Ovis vignei Urial VU
B | Reptiles

1 | Geoclemys hamiltonii | Spotted Pond Turtle EN

26 Information in this paragraph is excerpted frayiton, Lucy; Ali, Akthar; Garthwaite, Bill; Puhakey, Jehangir F.; Saeed,

Basharat. 2021Gr oundwat er i n
Bank. https://openknowledge.worldbank.org/handle/10986/35065 License: CC BY 3.0 IGO

27 Sindh Water Policy, Draft, March 2021

Paki stanods
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2 | Hardella thurjii Crowned River Turtle EN
3 | Nilssonia gangetica Indian Softshell Turtle EN
4 | Nilssonia hurum Indian Peacock Softshdlurtle | EN
5 | Crocodylus palustris | Mugger VU
6 | Pangshura tecta Indian Roofed Turtle VU
7 | Lissemys punctata Indian Flapshell Turtle VU
C | Birds(Endangered)
1 | Vanellus gregarius Sociable Lapwing CR
2 | Gyps bengalensis White-rumped Vulture CR
3 | Sarcogyps calvus Redheaded Vulture CR
4 | Gyps indicus Indian Vulture CR
5 | Oxyura leucocephala | White-headed Duck EN
6 | Sypheotides indicus Lesser Florican EN
7 | Rynchops albicollis Indian Skimmer EN
8 | Sterna acuticauda Blackbellied Tern EN
9 | Haliaeetudeucoryphus| Pallas's Fiskagle EN
10 | Neophron percnopteruj Egyptian Vulture EN
11 | Aquila nipalensis Steppe Eagle EN
12 | Leptoptilos dubius Greater Adjutant EN

Source: Integrated Biodiversity Assessment Todittm//www.ibat -alliance.org

4.3.2 KBAs andProtected Areas

Key Biodiversity Areas (KBAS) in the project direigation catchment area of canals in Sindgfiyen in
Table 44 and are shown irFigure 45.
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Table4.4: KBAs irand aroundthe Project Area

Key Biodiversity Area Significance
1 Mehboob Shah Lake CR/EN, VUnigratory birds/congregations
2 Nara Desert Wildlife Sanctuary VU, migratory birds/congregations, other
3 Kinjhar (Kalri) Wildlife Sanctuary CRI/EN, VU, migratory birds/congregatior
4 Keti Bundar North Wildlife Sanctuary CRI/EN, VU, migratobjirds/congregations
5 Hammal Katchery Lake VU, migratory birds/congregations
6 Mehrano Reserve Lake and Rohri canal wetlands VU
7 Outer Indus delta migratory birds/congregations
8 Indus Dolphin Reserve and Kandhkot wetlands CRI/EN, VU, migratobjirds/congregations
9 CRI/EN, VU, migratory birds/congregatior
Kirthar National Park (including Hub Dam) other
10 | Manchar Lake CR/EN, VU, migratory birds/congregatior
11 | Nara canal wetlands (including Soonhari, Sadhori and
Sanghriaro lakes) CR/EN, VUnigratory birds/congregations
12 | Pugri Lake CRI/EN, VU, migratory birds/congregatior
13 | Drigh Wildlife Sanctuary CR/EN, VU, migratory birds/congregatior
14 | Deh Akro Wildlife Sanctuary VU, migratory birds/congregations
15 | Haleji Wildlife Sanctuary CRI/EN, VU, migratory birds/congregatior

Protected Areas in the project area giverTable 45 and are shown irFigure 46. Most of the protected
areasare the lakes in the floodplaingnd delta of the IndusNone of the proposed subprojects are
expected to be located within the protected areas.
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Table4.5: Protected Areas imnd aroundthe Project Area

Protected Area

Type

IUCN
Designation

Characteristicsand
location

A | International Importance

1 | Deh Akrall Desert
Wetland Complex

Ramsar Site, Wetland of
International Importance

Natural inlandwetland
ecosystem comprising 36
lakes and unique desert
habitat. Located in
Nawabshahdistrict.

2 | Indus Dolphin Reserve

Ramsar Site, Wetland of
International Importance

Indus river stretch between
Guddu and Sukkur barrage
with dolphin habitat

3 | IndusDelta

Ramsar Site, Wetland of
International Importance|

Mangrove and delta
ecosystem

4 | Drigh Lake

Ramsar Site, Wetland of
International Importance|

A small, slightly brackish
lake with extensive reed
marshes and rich aquatic
vegetation situated in the
Indus floodplainAn
important bird breeding
area Located irQambar
Shahdadkot Distric

5 | Haleji Lake

Ramsar Site, Wetland of
International Importance|

An artificial freshwater lake
with fluctuating water
levels, fringed by brackish
seepage lagoons and
supporting abundant
aquatic vegetation. One of
the most important
breeding, staging and
wintering areas for
waterbirds Located in
Thatta district

6 | Kinjhar (Kalri) Lake

Ramsar Site, Wetland of
International Importance

A freshwater lake on Indus
floodplain.important
breeding, staging and
wintering areas for
waterbirds Located in
Thatta district

B | National Importance

1 | Takkar

Wildlife Sanctuary

Located in Khairpur District
No human settlements.
Presence ofoxes, jackals,
jungle cats, chinkara deer,
houbara bustardand
falcons

2 | Keti Bunder South

Wildlife Sanctuary

Not Reported

Mouth of Indus.Famous for
water birds

3 | Sadnani

Wildlife Sanctuary

\%

Located in Thatta District
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Protected Area Type IUCN Characteristicsand
Designation location

4 | Marho Kotri Wildlife Sanctuary Not Reported | Located on Arabian Sea
coast along Indus River
Delta Presence of
mangroves.

5 | Langh (Lungh) Lake Wildlife Sanctuary Not Reported | Located in Districkambar
Shahdadkat98 acres lake
with presence of water birds

6 | Munarki Wildlife Sanctuary v

7 | Shah Lando Wildlife Sanctuary v A lake, dcated in Thatta
District

8 | Kirthar National Park I Stuated in the Kirthar
Mountains in Jamshoro
District The park's fauna
comprises Persian leopards
striped hyenas, Indian
wolves, ratelsurials,
chinkara gazelles and rare
Sind wild goats.

10 | Haleji Lake Wildlife Sanctuary v Freshwater laken Indus
delta.

11 | Gulsher Dhand Wildlife Sanctuary \Y% A lake inSanghar District

12 | Samno Dhand Wildlife Sanctuary v Located inSanghar District,

13 | Khadi Wildlife Sanctuary \Y%

14 | Hadero Lake Wildlife Sanctuary v Located in Thatta District. It
is an important brackish
wetland, where waterfowl
occur

15 | Gullel Kohri Wildlife Sanctuary v Located inThatta District,
Sindh

16 | Keti Bunder North Wildlife Sanctuary v Mangrove forest on Indus
delta

17 | Nara Desert Wildlife Sanctuary v Brackish water lakes
Located in Mirpurkhas
District

18 | Khat Dhoro Wildlife Sanctuary v Located irKhairpur District

19 | Kot Dinghano Wildlife Sanctuary \Y%

20 | Bijoro Chach Wildlife Sanctuary v Located in Thatta District

21 | Mohabat Doro Wildlife Sanctuary v Located in Naushahro
Feroze District

22 | Norange Wildlife Sanctuary \Y% Located in Thatta District

23 | Cut Munarki Chach Wildlife Sanctuary \Y% Indus deltdake

24 | Majiran Wildlife Sanctuary \Y% Located inThatta District

4.3.3 Flora

There are around 6000 plant species in Pakigitbwhich 300 are endemic (5% of the total flora). Wetland
plants are specially adapted to waterlogged soils and are an important resource for people living in
wetland environs. Wetlands plants are highly productive in waterlogged conditions. Wetlands qdan

be dividedinto emergent, submerged and floating leaves plants.
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Riverine and associated shallow wetland habitat is a transitional habitat between deep water aquatic
systems and terrestrial systems. The varied hydrological regimes are associateal divdrse set of
environmental conditions that require plants to tolerate different degrees of wetness. Some plants are
characteristics of aquatic as they show their climatic conditions and habitat type. Hydrophytic vegetation
is a major determinant of igulated wetlands. Aquatic habitat normally consists of two types of plants;
hydrophytes (with submerged organs) and helophytes (on wet soil). Hence plants growing in water like
ponds, lakesand rivers are unquestionably hydrophytes. It is the hydrological regime of aquatic habitat
with varying wet and drier periods that make them different from terrestrial and deep aquatic
ecosystems. Even slight changes in hydrology may result in sighditarration of wetland processes,
species composition and ecological functions.

Most of these plants belong to Potamogetonaceae, Nymphaeaceae and Najadaceae faiydigis
verticillatais the abundant species that prevailed in the stagnant area ofitlee as recorded by visual
observations. The river Bella and marginal area is dominatedPimagmites kerka Saccharum
spontaneunthat grew on moist soil with puddles of water and made it a reasonable habitat for many of
wader bird species. These aquagiants supported macroinvegbrates and birds of that habitat and
diversity and are the habitats for most macroinwatates.

Aquatic Flora

Aquatic plants plag significant role in fresh water, brackish or marine aquatic ecosystems. Thetohelp
removethe nutrients and other pollutants from streams and provide a habitat for fish, shrimp and other
FljdzZt GAO aALISOASAa YR LINPOARS T2NI3S T2NJ gl GSNF24¢f
at least spend part of their life cycle in paryalubmerged conditions are regarded as aquatic spéxcies

In our surveyaquatic flora was found completely out tife picture. However, plant scientists reported

few aquatic species previously from the Indus River. Any catastrophe gravely affects tharmabodibiotic
components of the ecosystem and consequently results in the loss of aquatic flora, as the floating /
partially submerged plant species are washed out by the floods. This is notgnbtter of concern for

flora, but fauna d@ssuffer by theunavailability of the hydrophytes, which they utilize primarily for their
food purpose and secondarily for their breeding ground. After any disturhahdeok time to re-
assemblage and colonized again to form an ecosystem.

Marginal Flora

The province o8indh comprises many wetlands, which are either connectedthétindus River or other
seasonal rivers and streams. Wetlands are more diverse and more productive than any other terrestrial
ecosystems due to their diverse ecological services and uséhg lesources such as reducing silt load
from incoming waters, reducing erosion by buffering wave action and huairtgpfish medicinal and edible
plants and maintaining healthy web of life.

In contrast to aquatic flora, marginal flora is found flounighiquite well. Noteworthy marginal plant
species includeTypha angustata(Pollens of Typha angustataare used in traditional medicine
G{Aftazaly3alrYiros [ SIPEr&mites KidgDatmctidRof the2rdat isvorally iyed actd
asdiureticandiza SR Ay (1ARyS@&z 3Lttt 0f PeRiRfBidgbra, faindriyifdica | y R
Tamarix dioicad 4 KS € S @Sa F2N¥Y |y AYy3INBRASyld 2F +y S¥F
jaundice). Both the species of Tamarix are locally refetoeas Lai. Polygonum effusumnd Kohautia

retrorsa

Bukan Booti Phyla nodifloia frequently observed creeping branched herb at the margins of the River
Indus. It was found dominant not only downstream but disthe upstream region. Its leaves and young
shoots are sometimes used in curing indigestion in children; its decoction is consideaed@sg agent

and used as a demulcent.
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Indus Riverine Forests

In the central alluvial plains of Sindh province, forestry is the majordaed after agricultureThe Sindh
forest department is the custodian of only 2.30¥%forest resources which possesses 8% of its total land
area It spread over 0.6 M acres (0.24 M haw)d it receiveinundation waters received during high flood
seasonFrom 1860 to 1960, earthen embankments were constructed on both sidéseofndus River.
These embankments are one of the significant partthefriverine belt and restricted the uncontrolled
flooding/inundation ofthe Indus River. Thereforghe sustainabity of the forest ecosystem solely
depends on the regular inundation supplies. The dominant tree species of Indus Riverine Fokeacae
nilotica (babul), Prosopis cineraria (Kandi), Tamarix aphylla (Lawa), Tamarix diocan(LB)pulus
euphratica (Rhan)restricted to well drain high silt containing stabilized Kacho areas (riverine belt).

Forests in Sindh can be categorized into two distinct types; ondgkdtiated inside flood embankment

along river Indus are called riverine forestad thosewhich are situated outside embankment are called
inland forests. The Sindh province owns 0.272 m ha riverine forests, which is about ghéoctofal
Riverine forest area in the countnyhich clearly shows that the Sindh province is rich in riverine feres
Riverine forests are one of the important ecosystems of Sindh. These forests along river Indus get annual
inundation during monsoon. The vegetation in riverine forests is much influenced by the frequent change
in erosion and deposition due to changiogurse of the river Indus. Riverine forests of the project area
havea canopy ofPopulus euphratica (Bahan), Prosopis cineraria (Kandi), Acacia nilotica (Babul), Tamarix
dioica, Tamarix indica (Lai), Salvadora persica (Rid)Salvadora oleoides (Khabfatc. Bahan Populus
euphraticais one of the pioneer indigenous tree species of Pakjstanover the past few yearthis tree
species showea great decline. Shah Belo is the place whB@han Populus euphraticaas found
dominant. Its wood is used fduel in Sindh. Kandi Prosopis cineraria is a versatile species, providing
fodder, fuel, food, timber, and shade, as well as enhancing the fertility of the soil and sand dune
stabilization. The flowers are pounded and mixed with sugar and eaten by wouomgrg goregnancy to
safeguard them against miscarriage. The flowers are also valuable in honey prodBetinnh. Acacia
niloticais a good soil binder and increases soil fertility through nitrogen fixation. Good quality Babul gum
is used in calicprinting and dyeing, as a sizing material for silk and cotton, and in the manufacture of
paper. Pods are reported to be effective in urinogenital disorders; the unripe pods are used to make ink,
a decoction of the bark is used as a substitute for soaps.

Irrigated Forests

The 81,200 ha of riverine forests exist on both sides of River |Ihduaow these forests ha drastically
reduced after the construction of earthen embankments (bunds) with the construction of three barrages
onthe Indus River for providing rivaevater for agriculture. The canal wateralso used for many inland
forests for converting these into irrigated forests. Inland forests falling in command of each barrage are
as under: Guddu Barrage command area: 0.02 million ha (0.05 million acres); Bakiage command

area: 0.04 million ha (0.09 million acres) and Kotri Barrage command area: 0.03 million ha (0.07 million
acres) with of total 0.08 million ha (0.20 million acres). These irrigated forests were supported to supply
firewood to the railway, ships, fuel wood for cantonments. The ideatbé irrigated plantation was
initiated during the British Rule in Sindh. The dominant tree species of irrigated plantati@raboergia
sisso00, Acacia nilotica, Salmalia malabari@amd Eucalyptus camalduleiss

Current Management Practices of Riverine Forests

In order to generate/regenerat@cacia niloticathe management objective of these forests was set, which
is the most stable tree species with short rotation period and high economic vabaeia nilottatakes
a longer time to grow or regenerate in its natural succession as it follows a growthtltgtcie preceded
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by Tamarix, Saccharurand Populus euphraticgrowth. Acacia niloticaegenerates when favourable
conditions and new soil formation are created in the riverine tract (Panhwar, 2004). In order to speed up
the process and grow Acacia in a shorter period, broadcast sowing is done in muddy watershguring
recession of floodeach year. Management practices have been simple andtisied. The forest areas

on attaining rotation period are marked for clear felling in the form of 64 ha (one compartment) or smaller
coupes for felling operations. Clear felled coupes/areas andynstabilized kacha areas are regenerated

as inundation recedes after the peak flood season.

Population Pressure on Riverine Forests

Sindh is the second most urbanized and populous province of Pakistan. 72 percent of the population in
Sindh province is depelent on agriculture which is mostly practiced in the central zavigich is resulted

in thickly populated irrigated trastand pus direct pressure on riverine forests. Due ttte increasing
population, the destruction of riverine forests has acceleratdtithe biodiversity of riverine forests has
been damagegparticularly trees are badly affected due to population pressure. In order to meet the need
for domestic fuelwood and livelihood, the indiscriminate tree cutting has exacerbated the condition of
an already fragile ecosystem. People have also encroached upon forestland for agriculture purposes.
More than 40,000 ha of riverine forests of Sindh have been encroached (Anon, 1986).

Such practices have resulted in the total destruction of ecosystedigsity, i.e., loss of wildlife habitat,

soil degradationthe disappearance of associated fauna and flora, decreasieigene pool and change

of micro climate hachanged over all environmental scenar@f the area. This has ended in decreasing
the horizontal and vertical structures of riverine forests (Sirhindi and Keerio, 1987). The population living
in Kacho area (Riverine Belt) and adjoining areas depend either directly or indirectly on the riverine forest
resources. It is generally observed thhe people living within riverine forests a@heir vicinity mostly
depend on riverine forests for meeting their domestic needs. According to an estimate (IUCN, 1991),
people living within 5 km of forests are dependent on riverine forests to the extert pekcent, whereas

30 percent needs of the people residing up to 10 km are met from riverine folestee past,Forest
Department leased some portions in the riverine forestsdeveloping and harvestingcacia nilotica
however, people started to usbese tracts foragricuture. Recently on Supreme Court orders, the lands
have been reclaimed by the Forest Department, which now saéfdrestation.

4.3.4 Faunaof Indus River Plains

Indus is one of the largest rivers in the world, originates in the Tibetanntams, flows west across
northern India and south through Pakistan. The Indus River plain is a vast expanse of fertile land, covering
about 200,000 square miles (518,000 square km), with a gentle slope from Him&agamont in the

north to the ArabiarSea in the south. The average gradient of the slope is no more than 1 foot per mile
(1 meter per 5 km). Except for the micro relief, the plain is featureless. It is divisible into two sections, the
upper and lower Indus plains, on account of their diffgrphysiographic features. The upper Indus plain

is drained by the Indus together with its tributaries, the Jhelum, Chenab, Ravi, Beas, and Sutlej Rivers.

The lower Indus plain, the course of which goes through Sindh province, is flat, with a gradiggtitas sl

as 1 foot per 3 miles (1 meter per 10 km). The micro relief is quite similar to that of the upper Indus plain.
The valley of the Indus and its banks have risen higher than the surrounding land as a result of the
aggradation work of the river; and thgh the river is lined with floogirotecting bunds along its course,

the alluvial sands and clays of the soil tend to give way before floods, leading the river to change course
frequently. The level surface of the plain is disturbed at Sukkur and Hydenahatk there are random
outcroppings of limestone. These gradients and different compositainsoil act together withthe
influence of temperature and other physical factboscreatea habit for different species and when they
combine they formanecosystem.
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The Indus River is the home to one of the few species of freshwater dolphin worldwide, the Indus river
dolphin Platanista gangetica mindand numerous species of distinctive fishes, many of which live in or
migrate through the waters of the tlus River. The river Indus is the main source of freshwater in
supporting the freshwater biodiversity as well as the freshwater supply. The other most significant fish
species are found in Indus Plains are Hilsn@alosa ilishawhich is anadromous (miates from sea to
freshwater) and the Barramundidtes calcaifgr a catadromous fish (migrates from freshwater to sea);
but the movement of these species are restricted to below Kotri barrage.

The Indus is also home to a number of endemic fishes, ingudidus baril Barilius modestys Indus
garua Clupisoma naziriand catfish(Ritarita). Several snakehead fishes also live here, including giant
shakehead Channa marulids The Riverine forest of Indus has highly valuable as wildlife habitats for
mammads. Hog deer Axis porcinus Jungle catRelis chaus fishing cat Felis viverring mangoose
(Herpestes edwardsH. auropunctatug porcupine Kystrix indica hedgehogHemiechinus spp fox
(Vulpes bengalengisind Jackaldanis aureys

More than 150 species of birds were reported from the Indus River system, in which 4 are threatened
namely Marbled Teal, Sociable Lapwing, Greater Spotted Eagle anthiledgrass warbler. Two of them
Greater Spotted Eagle and Letagied grass warbler were reoed near the barrage area. Beside these

4 some others are near threatened. During survey we have observed total 86 species of birds from the
river and its associated areas.

The freshwater turtles found in the Indus River can be categorized igtoups; the Brown River turtle
(Kachuga smithj The Indian Saw backed turtke.{ectd and Brahminy River turtléd@rdella thurgj. Soft

Shell Turtles including Indian Flapshaped turtlsgemys punctaje Spotted pond turtle Geochlemys
hamiltoni), TrueSoft Shell Turtle including narrow headed soft shell tuki{ra indicg, Indian soft shell

turtle (Trionyx gangeticys Among snakes found in the Indus River and its surroundings are; Chequered
keel back snakeNatrix piscato), dark bellied marsh sika (Xenochrophis cerasogasjestriped river
snake Enhydris pakistanigalndian pythonRython molurus, Dhaman Ptyas mucgssgiped keel back
(Amphiosma stolatp Indian cobraNaja najg, these are inhabitants of muddy banks of rivers and canals,
where thick grasses with other natural vegetation like Typha, Tamarix and Prosopis are available. The
Indian monitor lizard\{aranus bengalengigiot only sharethe same habitat but is also widely distributed

in the surrounding areas.

4.3.4.1 Aquatic Fauna

A 170 kmstretch of the River Indus between two irrigation barrages Guddu and Sugkldesignated as
anational protected area for Indus dolplsiand is also known as Indus Dolphin Game Reserve. The total
area of the reserve is 125,000 ha and has a 3 km budfe an the floodplains. This dolphin game reserve
was also declared as Ramsar wetland of International Importantieeigear 200@\ccording to recent
estimates by Sindh Wildlife Department in 2019, the reserve holds a population of 1,419 d®lphins
Whereasin 1975, only 150 dolphins were recorded from this resesignifying the conservation efforts
carried out so far

4.3.4.2 Avifauna

River Indus and its associated tributaries provide critical habitats for birds. Shallow and deep water habitat
is the major attration for waterbirds, both resident and migratory species. Vegetation on both sides of
the river provids ample habitat to forest birdsand associated agriculture areas are the source of food
for many species. The migration of water birds occuh@north-south direction and vice versa. The
birds breeding in central Asia migrate to various destinations in Pakistan, following the Indus valley and

28 https://tribune.com.pk/story/1950668/blinddolphinsurveyreveals55-increasepopulation
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plains down to the Indus delta. This flyway of migratory birds is a corridor of international importance,
thesoOF f £ SR & /c3RWNIKE '1a&A Yy Cf gl &@dé [ NBS ydzYoSNER 27
pintail, mallard, gadwall and houbara bustard follow the Indus on their way towards the wetlands of
southern Sindh, which are the most important mayaintering grounds of migratory water birds in the

region.

Ten wetlands of Sindh have been designated as Ramsar Sites to provide safe refuge to these migratory
birds. Upstream and downstream of Sukkur Barrage and its pond areas also provide an amplaniyport

for migratory birds to roost and use asstaging ground in wintetbut due to its location within urban

areas very small number of migratory birds can be observed in these areas. The shallow ponds are the
attraction for ducks and waderwhile deepwater areas provide food for fisbating birds. A total of 41
migratory bird species were recorded in the Game Reserve area. Since the barrage is Located within the
city limits and continuous traffic movement casskisturbance. Due to this disturbangeis not attractive

to migratory birds. Out of recorded species from the Indus Dolphin Game Reserve, 13 are abundant to the
area, 23 are common, 2 are less common and 3 are rare. Two threatened bird species, Greater Spotted
Eagle (IUCN vulnerable) and Laaied grass warbler (IUCN Pakistan vulneralleye recorded in the

game reserve.

4.3.4.3 Ichthyofauna

The fish fauna of River Indus is poor as compared to other rivers of Asia viz. Brahmaputra, Ganges,
Mekong, Salween, Hwang Ho and Yandtze. All are originedettiie same geographical location thfe

Tibetan highland Plateau exceffte River Ganges. The length, drainage area, mean water discharge,
slope, water temperature and sediment load of each river is variable, hence directly influencing the
diversity ofthe Riverine ecosystem. Human activities threaten the productivity, diversity and survival of
fresh water resources.

The fish fauna recorded from the river between Sukkur and Guddu barrages $&amtamily of carps
(catla catla, Aspidaoparia morar, daecachius, cirrhinus reba, cirrhinus mirgala, L. calbasu, L. gonius and
Labeo rohitasanke headsGhanna maruligs catfish (nystus cavasiysknifefishes Nlotoptreus. Chitala

and N. chitaly and prawnsgalaemon carcinys Most of the fish species ammmercially important.
None of these fish species are in the IUCN Redlist.

4.3.4.4 Invertebrates

Invertebrates are far more diverse and numerous in inland waters than plants. Apart from fishes,
invertebrates form an important group. The important groups inclispenges, flatworms, mollusks,
polychaete worms, oligochaete worms, crustaceans, insects and numerous parasitic species in various
groups. As on land, insects are the most diverse group of organisms in inland waters. Unlike terrestrial
faunas, where beetle€rder Coleoptera) are the most diverse, flies (Order Diptera) appear to be by far,
the most abundant group in inland water§he nvertebrate diversity of freshwater ecosystems of
Pakistan is not properly documented.

4.3.5 Description of the Delta Ecosysteth

The Indus Deltaief I YRY I N] 2F t+F1AadlyQa O2lIadtAayS SEGSYRA)
Indus Delta occupiesn almost 600,000 ha area located mainltlie Badin and Thatta districts of Sindh

Province. It comprises 17 major and numerous minor creeks, an extensive area of mud flats and mangrove
forests. The outer Indus Delta stretches South East of Karachi to the Indian border. In theastuth

mangrove forst brooders the vast salt flats at the western edge of Rann of Kutch. TheRiveusind its

29Indus Deltag A Vanishing Ecosystem; WW?EKkistan Indus for All Program
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tributaries bring an immense load of urban, industrial and agricultural effluents into the coastal wetlands.
The declining water level and increasing salinity ttueffluent disposal are major concerns.

The delta holds 97% of the total mangrove forests of Pakistan. Mangrove forests of the Indus Delta were
Y2GAFASR a Gt NPGSOGSR C2NBadtaéd Ay moppy® LYyRdza 5S¢
in the world, used to cover an approximate area of 250,000 to 283,000 treetdharly 1980sbut the area

dropped drastically to 160,000 ha ihe 1990s. A study by WWHPakistan estimated the cover of the

Indus delta mangroves around 73,000 hahia year 2006. Historically, there used to exist eight species

of mangroves which have declined to four species at present. Nearly 95% of the total mangrove cover in

the delta is comprised d&vicennia marina

Ecologically, the Indus Delta mangroves congitaitcomplex ecosystem with the following outstanding
significance:

1 Providing habitat, shelter and breeding ground for economically important marine plants, animals and
migratory birds;

Protecting coastline and sea ports from storms, cyclones and Tsunamis;

Meeting fuelwood requirements of local communities and fodder for their livestock;

Sustaining livelihoods diie coastal population of more than 1,00,000 people;

Serving asilaboratory for marine research;

Serving asunursery for fish, shrimp and cralibose spend at least a part of their lives in

mangroves.

=A =4 =4 =8 =9

The Indus Delta and the surrounding habitats constitute diverse ecosysiechgling; riverine forests,
irrigated plains, fresh water and brackish wetlands. The land along the main course dhRiseis very

fertile and supports a diversity of agricultural crops like wheat, maize, cotton, sugarcane, rice and a
multitude of fruit orchards such as Bananas, mangoes, Date palm, Ber and Coconut palm. Fisheries include
Indus Barril, Indus Garua, Golddiahasheer and famous Palla fish.

Riverine forests along the banks of River Indus comprise specieEalikarix(Lai),Prosopis cineraria
(Kandi),Acacia niloticgBabur) andsaccharums These forests providen abode to a variety of birds,
mammals, refiles and amphibians. Keenjhar and Haleji are the two important freshwater lakes lying at
the apex of the coastal region. These lakes are wildlife sanctuaries and have been declared as wetlands of
international importance under the Ramsar Convention.

The iverine, irrigated and wetland ecosystems in the deltaic region are subject to several anthropogenic
pressures causing severe damage to the coastal and inland ecosystems and their biodiversity values.
Mangrove vegetation in the Indus Delta has declinedigantly from the period between 1960 and

1990. Some of the important factors responsible for this degradation are:

1 Reduced river flow

1 Sea water intrusion

1 Gradual increase in sea level

1 Marine and coastal pollution

1 Meandering and erosion of creeks
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4.3.6 Descrigion of Manchar Lake Ecosystefh

MancharLake (Figure 47) is the largesfreshwater lakeon the right bank othe Indus in Jamshoro and

Dadu District. Water enters the Manchar system from three sourcestheough surface ruroff from

hills, notably from Gaj Nai; b) from Indus, mainly via the Aral Wah and to a lesser extent by reversible
flows through the Aral Lakhi; and c) from the Main Nara Valley Drain. Lake level varies in the total area.
At an elevatio of 113 ft above mean sea level, it is about 100 square miles olyrz&000 ha. The open
water area also varies with lake level and typically occupies about 9,000 kcated west of the Indus
River, in Jamshoro District and Dadu District

There ae extensive belts of emergent reeds around the open water area. The most widespread plant
appears to be the reed macdypha angustatp used as source material for constructing temporary
houses and shelters. Other emergents inclddacus articulates, Bgus literalism and small patches of

the true reedPhragmites karkaEmergent and water rooted plants spreading on the water surface include
Nymphaea lotus, water lilies, aftbtamogeton pectinatusSubmerged aquatic vegetation dominates the
open water aea filling the whole water profile from bottom to top.

The ecosystem of Manchar seems to be an extremely resilient one. The submerged vegetatiois survive
and regenerates quickly after the lake dries out completely. Scattered phreatophytic, tressly
Tamarix dioicaand Acacia niloticaccur in some places within the overall wetland complex. Manchar Lake
also supports a major fishing industry in addition to feefivggting areafor waterfowl.

Manchar Lake requires environmental management regarding tbeerpial of their conservation,
productivity and degradation. The impact of drainage disposal ismportantfactor.

4.4 SocieEconomic and Cultural Profile

4.4.1 Administrative Profile

Administratively, Sindh consists of six divisions: Karachi, Hyderabad, Sukkur, Mirpurkhas, Larkana,
Shaheed Benazir Abad. Each division comprises districts, of which there are a total of 29. These districts

are further subdivided into 138 talukas. Karadhi provincial capital of Sindh, is the largest city in

Pakistan and the main contributor to the national Gross Domestic Product (GDP). The province is the most
urbanized and industrialized in the country, with a mixed economy ranging from heavy induastry

finance to commercial agriculture. It is also strategically located on the coast and carries 95 percent of
tF1A&adlryQa SEGSNYyLt (GNIRS® 2KSNBILAa FAYFLYOALE |yR .
provincial capital of Karachi, the imaagricultural base is found along the Indus River. The agriculture
aSO02NNa akKINB Ay G201 f SYLX2eYSyd A& opody LISNOSy

While Pakistan clearly made substantial progress in lifting about 32 million people out of poverty between

2001 and 2015, progress hlasen heterogeneous and substantial inequality persists, especially between

t 1 AaGFyQa dzNBFY YR NHz2NIf | NBFad {20AFf AYRAOF G2
the past decade but still lag behind those of comparable countriesegidns. Urban Sindh is similar to

the urban national levels for mostdicators, but, in contrast, rural Sindh is well below rural national levels

across most indicators.

30 Environmental Conservation of Wetlands in Pakis@ngr Dr Izhaml-Haq, Engr. M. Arshad, Javaid Zaheer Igbal;
Paper # 212 PEC Congrégfys://pecongress.org.pk/images/upload/books/Paper212.pdf
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4.4.2 Population and Demographics

Around 48million people live in Sindlout of which 52percent reside in urbaareasand the rest in rural
areas. The overallabor force participation stands at 50 percent, out of whighle participation is 81.9
percent and female participation remains at 14 percéht The SWAT project is expected to be
implemented in 17 diricts with an estimated population of 25 million

2 A0K {21 ¢Qa T20dza FiSuteyidgivesthe detKilS oftiabimhl/utbanldiMdi lofiae
population in the selected SWAT districdnongst the 1BWAT districtghe ones with the highest rural
population areTharparkarMirpurkhas,Khairpur, Sanghar, BadiGhotki,and Dadu.

SWAT Districts

T P K o e 1 649 661
Tando Allahyar e 836,887
Larkana | 1,524,391
K i U 2,405,523
Umerkot e 1 073.146
MU KNS e 1.505.876
Sang har s D 057 057
B adin e 1,804,516
Tando Muhammad Khan e 577 228
Hyderabad 2,201,079
Jamshoro e 93 142
D ad U s | 550,266
Kambor Shahdadk o e 1 341 042
Jacobabad | e 1 006.297
Shikarpur e 1.231.481

Sukkur 1,487,903
G hotki e 1 647,239
0 500,000 1,000,000 1,500,000 2,000,000 2,500,000 3,000,000

m Urban mRural mTotal

Source: Population and Housing Census 2017, Pakistan Rir8atistics (PBS)
Figure4.8: Population of Project Districts

In terms of labor, e share of agriculture in total employment stands at a significant 35.8 percent, which
is less than the services sectortbonore than the share othe industry. Overall womens labor
participationin Sindhstands at 14 percent. Out of thig4.1 percent of the total female force is employed
in agriculture, 16.2 percent in the industry, and 19.7 percent in the services $ector

31 Development Statistics of Sind@®19, Sindh Bureau of Statistics
32 pakistan Employment Trends 2018, PBS
33 |bid
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Sector Wise Employment in Sindh
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Source: Pakistan Employment Trends, 2018, PBS

Figure4.9: Sectorwise Employment in Sindh

Pakistan is currently in the midst of a demographic transition bringiace youth into the labor market

The declining fertility rate in Pakistan has created a potential demographic dividend, also in Sindh. This
wa2dziK o6dzZ 3S5SQ A& workihgagd dhd®ithilsiaan Gedfully2eyhpladyed AnFproductive
activities The woking-age population in Sindh is growing in net terms by around 800,000 people each
year, comprising about 1 million new entrants and 200,000 retirees. To ensure these new entrants can
find good jobs, the pace of job creation will need to increase; forsiRg/ears between FY09 and FY15,

the number of jobs in Sindh increased by less than 1 million each year, reflecting an average annual growth
rate of 1.4 percent. There is a particularly urgent need to increase the number of formal jobs in Sindh and
g 2 Y S gafdidpation in the labor forcé.

't 0K2dAK GKS FTSNIAfAGE NI GS KIFa RSOfAYSRI {AYyRKQ
percent, faster than the national average of 1.6 percent, in part due to internal migrationregermnal

and interprovincial migration are contributing to a rapidly growing population of young people in®indh

Periturban communities are growing as migrants from rural Sjraiidl other parts of the country (who

make up the bulk of the migrant population) pursue likebd opportunities.However, labor market

trends indicate that most jobs have been created in low productivity sectors/activities, and even if they
provide a minimum level of income to often avoid poverty, they remaindomlity jobs providing little

or no protection to workers against shocks. In addition, femaldigigation ratesare very lowand there

are large income disparities between rural and urban areas and across sectors

4.4.3 Socialindicators

Sindh hashe seconéhighest poverty raten Pakistanln 2015, the poverty gap between rural and urban
areas was 33.6 percentage points in the proviidé/ithin the rural poorthere is a sulgroup of ultra
poor, particularly in the southern districts of Sindeing the most urbanized province in Pakistamdh

has elatively better access ttap water and better access to assisted births for expectant mothers, but
other development indicators are not so positive.

34 Overview of Sindh Growth Strategy, August 2017, World Bank
35 |bid
36 pakistan@100 From Poverty to Equity, Policy Note March 2019, Silvia Redaelli. World Bank
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The Multidimensional Poverty Index 2018 showvs a high incidence of poverty in most of theqpect
districts The lowlevels of human development are also evident in agricultural practices and water
delivery systems. In Sindh, average yields are lowertttEmlow as about 50 to 70 perceantthe yields

in other countries with similar agrolimaticand water conditions, such as Turkey, Egypt and, in the case
of cotton, Uzbekistaff. Slow or stagnated progress in key social development indicatorsthend
agriculture sector is likely to put the province at a higher poverty risk.

The subsections belovwgive the socieeconomic context against which SWAT will be implemented

i) Education

Human Development in Sindh is hampered by

poor indicators in education. PrimarpmIment

and retention rates have only marginallyPrimaryLevel Primary Level
improved in Sindh over the decade. They drop " Completed

drastically at the middle and high school levels:
00sC 00sC

% The Pakistan Social and Living Standards

Measurement (PSLM) 202819 Survey states

that 44 percent of OOSGlwng to Sindh, with

a disturbing majority of girls in rural areas. ~ S°urce: PSLM 2018 Survey

At the district level, school participatioates vary butire low for most districtsThe indicators for primary
education show high urban/rural and extreme gender disparifiedle 4.6showsthe net enrolment rate
at the primary level in the project districts.

Table4.6: SchoolEnrolmentin the ProjectDistricts

S.No. Net Enrolment Rate at Primary Level Including KatcRroject DistrictWise-Percentage
Urban Rural Total
Project Districts Male Female Male Female

1 Ghotki 58 54 44 23 38
2 Sukkur 62 61 41 30 45
3 Shikarpur 63 53 37 31 39
4 Jacobabad 57 53 40 16 34
S Kambar Shadadkot 66 52 45 32 48
6 Khairpur 54 45 50 36 45
7 Dadu 64 62 55 46 53
8 Sanghar 64 55 47 28 43
9 Larkana 56 39 48 30 45
10 Mirpurkhas 57 58 35 19 34
11 Umerkot 59 60 43 27 41

37 Overview of theSindh Growth Strategy, August 2017, World Bank
38 https://www.unicef.org/pakistan/education
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12 Tando Allahyar 64 62 42 29 45
13 Hyderabad 62 59 51 43 58
14 Tando Mohammad Khan 26 26 36 24 29
15 Jamshoro 57 52 40 40 44
Tharparker 51 34 44 31 38
Badin 53 38 29 16 28

The persistent gender gap in both early and secondary
e levels of education is reflected in literacy tamith alow

Drban @ incidence of literacy in rural areas and the lowest amongst
80 percent fema|6
e ® Many factors discourage children and in particular girls
64 percent 46 percent @ from attending schools. Inadequate access to water and
toilets in schools are amontle top reasons. The 2019
Source: PSLM 2018 Survey Profiling of Schools by Sindh Education andrady

Department (SELD) shows that only 47 percent of public
schools have water, 60 percent toilets, and only 13 percent have hand washing facilities.

i) Health, Nutrition, and Food Insecurity

In Sindhaccess to health care is skewed in fawvof urban centers. 1=5 -
Overallthe private sector takethe lead in providing health services .ng
According to the Health Profile of Sindh 2016, Sindh Bureat ¥
Statistics, there are a total of 648 hospitadgit of which 502 are

private hospitals. 165 privateospitals are based in Karachi alon ﬂ
This makes rural coverage extremely inadequate, which is furth (& 16
exacerbated bythe non-availability of qualified staffOther health a]E
care services in Sindh inclugkspensaries, M.C.H.S, T.B Clinics,

Leprosy ClinicaMaternity Homes, Homoeo Dispensaries, Trauma

Emergency Centerklnani Shifa Khangnerbal), Governmentun urban health centers and urban health

units, and basic health units and rural health centers. TéiMeshows the number of basic health units
and rual-urban centers in the project districes perthe 2016 Health Profile

Improved health facilities and services, together wathawareness bpreventive careare required to
improve the health indicators in the provinc¥oung children from poohouseholds are particularly
exposed Immunization, though improved, universal coverage remains low.

Average infant mortality in the province is 82 per 1,000 live births, but higher in rural dieagiances
of a child from a poor household in a rueaka notsurviving to its fifth birthdayare 14 percent®. The
last column in Table 4.7..presents the status of Full Immunization Coverage in the project districts

Average infant mortality in the province is 82 per 1,000 live births, but higher in me@s.dhe tances
of a child from a poor household in a rural area satviving to its fifth birthdayre 14 percent.

39 Multiple Indicator Cluster Survey 2014, Sindh Bureau of Statistics
40 Multiple Indicator Cluster Survey 2014, Sindh Bureau of Statistics
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Table4.7: Health Profile in the Project Districts

District Basic Health Units an¢ Bed Capacity Full Immunization
Rual Health Centers Coverage (%)

Ghotki 37 128 69.79

Sukkur 31 106 40.26
Shikarpur 45 182 28.61
Jacobabad 30 78 17.36
Kambar Shadadkot 32 128 54.14
Khairpur 94 272 46.12

Dadu 51 174 78.34
Sanghar 68 190 66.05
Larkana 33 104 68.78
Mirpurkhas 43 126 41.83
Umerkot 38 142 56.92

Tando Allahyar 17 52 50.6
Hyderabad 21 76 56.87

Tando Muhammad Khan | 18 66 21.44
Jamshoro 25 140 59.12
Tharparkar 42 113 24.72

Badin 50 192 44.17

Malnutrition remains a serious issue in the provingkare than four out of ten children under the age of
five in Sindh are underweight (42 percerahd 17 percent are classified as severely underweight. Almost
half of the children under five years (48rpent) are stunted or short for their agand one quarter (24
percent) children are severely stunt&dMicronutrient deficiencies remain overall high in rural areas of
Pakistan. National Nutrition Survey (NNS) 2018 shows that almost one in eight adblgstens
underweight. Adolescent boys are more affected than adolescent girls, with one in five underweight.

Women of Reproductive Age (WRAY49 years bear a double burden of malnutrition. At the provincial
level, 22.6 percent of WR?are undernourishR ® { AYAf I NI @3 GKS KAIKSad ydzyo
households are in Sindh.

41 |bid
42NNS 2018
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Food Insecurity Levels (Percent)
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Moderate Food Insecur= Severe Food Insecure

Figure4.10: Food Insecurity Levels in Sindh Province

The Integrated Food Security Phase Classification ZIA®)declares that all 8 droughffected districts

of the Sindh province have very high levels of acute malnutrition, making it a major public health problem.
Swat poject dstricts includedn this category ardamshoro, Kambar Shahdadkot, Badin, D&amghayr

with Tharparkar and Umerkot experiencing extremely critical levels of acute malnutfitibine major
factors contributing to acute malnutrition include very poor quality and quantity of food, high food
insecurity, poor sanitation coverage, andthigcidence of low birthweight.

iii) Water and Sanitation

Sindh Multiple Indicator Cluster Survey (MICS) 2014 sh¢ e=p-=

-
se=e

that 90 percent of the population has access to IMProve i Overall 42 percent
sources of drinking water. In urban areas, the majorityeha -
access to tap water, wheas in rural groundwater through 0

hand pumps is the main source of drinking water. Howgever

animproved source does not necessarily mean safe drinking

water. 3 percent of households using drinking water Overall 37 percent
indicated Arsenic contaminatigrand 39 percent indicated 0
E.coli contamination in Sindh.

Other studies and reports claim thahderground water that
is suppliedto many households in the province hasned
brackish and hence unfit for human consumptidack of
sanitation, excess withdwal of groundwater, low
precipitation, encroachments on drainage outlets, and use of
pesticides the release of untreated water from urban
communities and industriesre some causes behind the
degradation of underground water.

Overall 3 percent

Overall 8 percent m

Whereas 65 percent of the palation of Sindh is using
improved sanitation facilities, the use of flush is 29 percent
in rural areas and 98 percent in urban. Nitush systems

43 http:/ Iwww.ipcinfo.org/fileadmin/user_upload/ipcinfo/docs/IPC_Sindh_AcuteMalnutrition_2019MayDec.pdf
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stand at 47 percentand no toilet facility is 24 percent respectively in rural Sindh, indicating severe
saritation issues.

In 2018 Saaf Suthro Sindh program was launchedDididtricts to make the province free of open

defecation by 2025 under the Sanitation Policy 20The SWAT project districts that fall under this
program include Sukkur, Mirpur Khas, Khait Hyderabad, Ghotki, Jamshoro, and Tando Aflah
Howeverthe progress otthis remains slowas reported by various medsources

4.4.4 Gender Analysis

The Global Gender Gap Report 2021 by the World Economic Forum (WEF) ranks PakistahdfS56

countries on the gender parity index. Economic participation and opportunity remain severely limited for
women because of their lack of educational attainment, poor health, little or no ownership/control of

land and restrictive cultural norm3hough Employment Trends 2018, PBS on labor participation rate
aidlridSa 20SNIff FSYFES LINIAOALI GA2Y G2 0SS HHDPy LIS
agriculture remains largely unrecognized, unpaid or underpaid. It is argued that thefomg

contribution is not properly reflected in official statistics.

A 2015 FAO publication, Women in Agriculture in Pakistiates that in Sindhwomeris involvement is
actually more than men in crop production, livestock and dairy production, forestid fisheries.
Empirical evidence also suggests that women are increasingly getting involved in agriculture as men
migrate to urban centers for more lucrative earning opportunities. This has been reaffirmed at length in
Rural Women in Pakistan, Status g&t 2018by National Commission on Status of Women.

5SaLIAGS ¢62YSyQa 2 @S NikeKdghdulire yegtor biiSindh, th©enabiling éndrgnmany
for rural womens participation in productive spheres needs to be strengthened to allow them to
transition to more progressive means of farming.

The analysis below is a brief overview of rural women of Sindh. For the purpose of the ESMF of SWAT, the
gender analysis section draws heavily from the findings and commentary of the Rural Women Status
Report together with other sources and feedback of social mobilization personnel of SIDA and agriculture
departments as well as consultations with different stakeholders.

i) Labor Participation in Agriculture

As stated in the previous section, womelabor partidpation is the highest in agriculture. Typically, rural

womenin Sindhare engaged more in dairy and livestock management. However, their actual work is more

GKFY ¢KIG Aa 3ISYySNrffte SadAYlFIiSRd ¢KS { G batlza wS L2

spans productive, reproductive, care, and community and social work does not get captured as the lines

between work for economic gain, and work as an extension of household chores (livestock management)

and on the family farm are blurredAugmented laor force participationwhichtakes all the above into

accountNJI A 8Sa& NHzNTF f 62YSyQa LI NGAOALI GAZ2Y NI GSa

NAIKG ljdzSadAaz2ya FNB aiSR 2F (KS g2YSy GKSyasSt
ii) Division of Labor and Monthly Wages

2 pi
?Sa

Most rural women are involved in livestock management. In agricultuheir participation is
characterized by lowpaid work that is usually repetitive and very timmensuming with low returnsThe
average wage of skilled agriculturaliral womenis PKR 5,814 , which is significantly lower than men.

The FAO report on Women in Agriculture mentions that rice and cotton cultivation in Sindh jointly account

44 Labor Force Statistics 20PD18
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formorethanonell KANR 2F 62YSyQa Fyydz t | INK OdzeportiNtb £ | O A
be the highest in cotton production in Sindh as this is considered to be a wdeteactivity. They are

involved in various primary and secondary cotton operatignsluding weeding and thinning, applying

manure, hoeing, cotton cleaning, stick removing and sieraf cotton seed for domestic use.

iii) Land Ownership by Women

Estimates of landholding by women in Sindh vary from 2 percent to 20 percent. Whatever the case might
be, decisions regarding the use of land and its management are usnatly by male relatives, despite
62YSYyQad INRBGAY3I odzi dzyNBO23Iy AT SR NRBtS Ay | IANRKOJA

iv) Technical Skills

Development Statistics of Sindh 2019 reports that there are 74 technical and polytechnic institutions in
Sindh, out of which 65 are male &® female institutions. In 2022018, overall enrdinent in these
institutions was34,321. Female enrolment in the same period was reported to be 1,353. There are 40
commercial training institutionthat are all maleVocational training institutions weneported to be 139,

out of which100 are female However,of overall enrolmentin vocational training instutions, female
enrolment stands a#t8 percent Table4.8 presents technical and vocational facilities in the project
districts
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Table4.8: Technical Institutionsn the Project districts

District Male Technical| Female Technica] Commercial Male Female
Colleges/Polytechnic| Colleges/Polytechnic| Technical Vocational Vocational
Institutions Institutions Training Training Training

Institutions Institutions Institutions

Ghotki 2 0 1 0 1

Sukkur 2 1 2 2 5

Shikarpur 2 0 2 3 3

Jacobabad 1 0 1 1 3

Kambar 3 0 2 1 3

Shadadkot

Khairpur 3 0 3 1 6

Dadu 2 0 2 2 7

Sanghar 4 0 3 1 5

Larkana 2 0 1 4 7

Mirpurkhas | 1 0 2 2 3

Umerkot 1 0 1 1 1

Tando 1 0 1 1 1

Allahyar

Hyderabad | 4 1 2 2 4

Tando 1 0 0 0 1

Muhammad

Khan

Jamshoro 1 0 1 1 3

Tharparkar | 1 0 1 1 1

Badin 4 0 1 2 4
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District Male Technical| Female Technical| Commercial Male Female
Colleges/Polytechnic| Colleges/Polytechnic| Technical Vocational Vocational
Institutions Institutions Training Training Training
Institutions Institutions Institutions
Ghotki 2 0 1 0 1
Sukkur 2 1 2 2 5
Shikarpur 2 0 2 3 3
Jacobabad 1 0 1 1 3
Kambar 3 0 2 1 3
Shadadkot
Khairpur 3 0 3 1 6
Dadu 2 0 2 2 7
Sanghar 4 0 3 1 5
Larkana 2 0 1 4 7
Mirpurkhas | 1 0 2 2 3
Umerkot 1 0 1 1 1
Tando 1 0 1 1 1
Allahyar
Hyderabad | 4 1 2 2 4
Tando 1 0 0 0 1
Muhammad
Khan
Jamshoro 1 0 1 1 3
Tharparkar | 1 0 1 1 1
Badin 4 0 1 2 4

Source: Development Statistics of Sindh 2019

v) Health Issues Due to Bad Agricultural Practices

In rural Sindh, pesticides are typically sprayed manually with limited protective clothing. Excessive
spraying is usually reported in cottagrowing areas. As this particular crop is dominated by warites

PG FSYLES 02d0G2y LAOLSNEQ KSHfOGK Aa
are also exposed to pesticigia the form of inhaling ira polluted environmentwvhen the adjacent fields

are sprayed. Although regulations exist ensuring training and the use of plant protection equipment by
farm workers including pickers, however, such regulations are rarely practicefiel®ffpesticides are

not stored properlyand empty containers of pesticides used for carrying water are commonly observed.

LR2aarot S

i K
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vi) Role of Women in Water Management

Women are crucial stakeholdgin irrigation managementAs userstheir decision on water delivery
schedules, the quantity and quality of water and the type of water infrastructure constrartectucial

0S0IFdzaS 62YSyQa RI Aahd®welKiidgaod ther fliiestotk€péntl @i iti DeSpite
$2YSY Q& &A 3y A duku@)tyey haneRradBionallyybedn 8xdliided from decisioaking in

irrigation managementReasons iher than restrictivesocial normsncludetimings of irrigation water,
which is often released in very early houissen if women attend FOs meetingseit opinions may not
be corsidered (Junaid et al2019).

Historically, irrigation remained exclusively matlominated.Prior to the 1990sthe irrigation network
along the Indus Basin involved largeale public works with little participation lblye community. These
were carried out exclusively by male engineers #mmale labor forceTo date not a single female
engineer is employed ithe irrigation department.As the system moved more towards devolution and
participatory management of irrigatiomvorks, water rights became generally associated with land
ownership. This put women at a disadvantage. In the past two to three decades, irrigation development
projects have tried to be more inclusive of women but limited their scope to components cgoveastly
domestic use of water and their associated civil wolksSindh, Women Farmers Groups (WR@sE
formed under the WISP project ISIDA. However, these WF®gre not recognizedunder any lawand
SIDA was asked to have them incorporated in. M@sy few became part of the FQehereas the rest
disintegrated.In 2017 Srengthening Participatory Organization, a local NG€onducted a policy gap
analysis of the Sindh Irrigaticand Drainage Authoritict 1997 and SWMO 2002 wheref@und that
womenwere not part of any strucire such as AWBs, F@s WCAdglespite their being directly involved

in agriculture and water management at the local levelJanuary 2021, the SWM@ade it mandatory

to include women in different tiers in Water Management tingions like AWBs and Farmer
Organizations under SIDA. Thiscreateda legal and institutional space for womem participate,but

there is a growing need to fully understand the invisible role of women in agriculture and the associated
use of watergspecially for livestock and agriculture

vii) Infrastructure with Improved &fety

Women inthe project areacollect water from various sources such as handps, borewells, tankers,

etc. There are safety, health, and accountability issues impacting wonteisiregard. One, several of
these collection areas are not well lit with no security and safety measures in place. Fetching water during
the night can be daunting as it puts women at risk of violence. Two, the physical characteristics of the
surroundingterrain for water sources may increase the difficulty of collecting water or access to washing
ghats/platforms located far from the villages or in isolated areas. Carrying it over long distances can have
lasting health effects (IFAD, 2012). Third, as tla@eeno monitoring mechanisms, these water collection
areas and/or washing ghats/platforms take a long time to be fixed if damaged. Hence, it is important for
62YSyQa NI Ostybe Sefuddd in InBagtructure design.

4.45 GenderBased Violence (GBV)

i) LegadFramework

Inrecentyearsi KS D2 @SNYYSyid 2F {AYRK KI & LI aBhé&RprdJNE I NS &
women laws have been a success in criminalizing tiokitlings, penalizing the holding 8f2 A NB I Q& |y
LJ- y OK lbdrteringividmen for settlingriminal and civil liability in the form dbadlehe-suleh’(in

exchange of compromise), criminalizing customary practices of exchanging women and girls into
marriages asV2 I ( G I, pdpulaiiyikno@n aaiwat in Sindh, prohibition of forced marriagesd
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protection of women against harassment at workplace. The most significant laws enacted in recent years
are i)Domestic Violence (Prevention and Protectifin) 2013i) Sindh Chd Marriages Restraint Act 2013.

Domestic Violence Act 2013 includebraader and gendesensitive perspective by acknowledging not

only physical but psychological abuse as criminal acts in the law. The law provides a wide range of
remedies to victims of domestic violence, including protection orders to resttanperpetraor of
domestic violence from harassing the complainant, entering her residence or place of employment. The
law further allows protection for senior citizens, differently abledied persons, mentally disabled
persons, and transgenders.

Sindh Child Marriges Restraint Act has raised the legal age of marriage for women from 16 years to 18
years. It has also made child marrisggaon-bailable, norcompoundable and cognizable offence. The
provincial monitoring committee can talseiomoto in case of violationsf law.

Another noticeable act has bed¢he Sindh Commission on the Status of Women (SCSW) Act in 2015 that
createda provision for establishing a provincial chapter of SCSW. The body works for promoting social,
economic, political and legal rights of wemin Sindh. The SCSW primarily operates as a watchdog body
and provides input on legislative and policy matters.

i) Institutional Framework

There are several departments and agencies that have been working to assist watnedevelopment

and safeguardingf their rights. Though the outreach is limited and needs to be expanded, the acceptance

2F (KS ySSR F2NJ FRRNBaaAy3d &aSNA2dza ¢2YSyQa NRIKI{
description of organizations working time prevention of GBV:

A 2 2 Y SsyI@velopment Departmentis a small wing in the Planning Department of the
Government of Sindh. The WDD manages a series of women crisis centers, women complaint cells
and a tolifree helpline for women

A Women Crisis CentersThere are four Women Gis Centers run by the WDD in Karachi,
Hyderabad, Shaheed Benazirabad and Jacobabad. The crisis centers provide relief to women in
the form of legal, medical and counselling support and were envisioned to provide shelter to
women for a brief period of 242 hours

A Shelter HomesThere are at present eight functioning shelter homes in Sindh which are run either
08 GKS D2@SNYyYSyidQa {20AlIf 2StFINB 5SLINLYSYl
Karachjand there is one Dar ul Aman (shelter home) eiacBukkur, Larkana and Hyderabad, and
a private shelter home in Hyderabad

A Child Protection Units an€hildren SheltersThere are 29 child protection units across Sitiit
facilitate child victims. There are several children shelter homes being rumeb$dcial Welfare
Department and private civil society organizations, including SOS and Sweet Homes

A Women and Human Rights Help Desk&omen and Human Rights Help Desks with different
levels of functionality exist in different police stations across Sifitle. Sindh Police is in the
process of expanding these to make them more effective and efficient and be able to better cater
to female victims of violence

A WhatsApp Group and Online Helg\ WhatsApp group comprising of senior police officials and
members ofcivil society also focuses on SGBV cases and provides prompts to the police for quick
action in critical cases cutting through reporting and procedural red tape
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A NGOssuch as Lawyers for Human Rights and Legal Aid (LHRLA), Legal Aid Society (LAS) and War
Against Rape (WAR) also provide legal aid to different groups of people. Private and civil society
has played a critical role in augmenting the range of protection and essential services provided by
the state. The SCSW is in the process of developing atppetfor a seamless protections system
that works towardsa more effective, integrated and streamlined service delivery

4.5 Agriculture Sector in Sindh
i) Land Use in Sindh

The total land area in Sindh is 14.1 million hectares (t
The cultivated area (includes net area sown and fallc
is 5.18 million ha, forest area is 1.03 million h
culturable waste 1.60 million hg*Culturable Land
includesland available for cultivatin, but not cultivated

Land Use in Sindh (Percent)

during the last five years or more in succession includ = Cultivated
Area
the current year for some reason or the otheand land
not available for cultivation 6.29 million ha. Forest
43
Out of the total cultivated aredhe net area sown is 2.38
million ha whereas fallow land is 2.80 million ha, whic \(/:Vultl:rable
is the highest in the countf§. Shortage of water, water aste
logging and salinity are primary reasons for land bei Not
fallow. Table 49 illustratesland use statusni project Cultivated
districts
Table4.9: Land use in the Project districts
Sr. No | District Cultivated Area| Net Area| Fallow Percent
Sown Fallow

1 Ghotki 237,068 185,326 51,742 21.8

2 Sukkur 162,090 73,347 88,743 54.75

3 Shikarpur 112,440 98,664 13,776 12.25

4 Jacobabad 109,256 95,322 13,934 12.75

5 Kambar Shadadkot 311,677 85,844 225,833 72.46

6 Khairpur 266,661 190,291 76,370 28.63

7 Dadu 318,681 141,404 177,277 55.63

8 Sanghar 387,677 212,909 174,768 45.08

9 Larkana 45,436 49,410 3,947 8.67

10 Mirpurkhas 253,393 141,363 112,030 44.21

11 Umerkot 296,663 72,995 223,668 75.40

45 Land Utilization Statistics 202914, PBS
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Sr. No | District Cultivated Area| Net Area| Fallow Percent
Sown Fallow
12 Tando Allahyar 105,502 66,304 38,198 36.20
13 Hyderabad 57,566 29,469 28,097 48.80
14 Tando Muhammad 143,297 50,940 92,357 64.45
Khan
15 Jamshoro 88,891 64,210 24,681 27.76
16 Tharparkar 352,197 154,542 197,655 56.12
17 Badin 566,859 279,294 287,565 50.73
Source: Land Utilization Statistics 2a1&, Department of Agriculture

i) {f AYRKQE {KIFENB Ay al 22N/ NRLJA

Major crops grown in Sindére rice, cotton,wheat, andsugarcane. Wheat occupies the largest cropped area
(2,693,000 acres), followed by rice (2,047,000 acres) and cotton (1,512,000 dragye landowners dominate
the production of these major crops in Sindh. These crops are heavily regulated and redeivavex
government subsidies through price support structures.

Minor crops that are grown include bananas, mangoes, citrus, vegetables and oilseeds. Livestogksedsd an
important livelihood strategy for many farming communities in Sindihich islargely managed by womeifable
410AK2¢6a GKS akKlk NB 2nkentignadCiRps i dhe thtsl prodicBon systeng S

Table4.10: Major Crops and their Production in Sindh

Overall Production in| Production in Sindh Share in Production
Pakistan (Tons) (Tons) (Percent)

Wheat 25076.1 3639.5 14.5

Rice 7449.8 2850.5 38.3

Sugarcane 82127.8 20611.9 24.75

Cotton 2031.83 642.23 31.6

Source: AgriculturStatistics of Pakistan 20110

iii) Agro-EcologicaZones

Currently, the irrigated areas of the province are divided into three major-agotogical zones where
main cultivation takes place. Two of the zones are further divided intezsules.

46 Agriculture Marketing Information Service 202819
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Current AgreEcologicaZones(Figure 4.1)

Zone A:Rice/wheat zone on the right bank of river Indus (upper Sindh). It covers districts Shik
Jacobabad, Larkana and the northéatuka of Dadu district. There are six main canals (three from
Guddu Barrage and three from the Sukkur Barrage) feedimg A, three of which are perennial

AZone AlCovers the districts of Shikarpur, Larkana and the northatuka (Mehar and Khairpu
Nathan Shah) of Dadu district. Dadu, Rice and NWC Canals of Sukkur Barrage irrigate the zor
the major crop of the zone, followed by wheathile Rabipulses and oilseeds adeibaricrops. Wheat,
sugarcane, oilseedf®abiand Kharifvegetables as well as guava and dates are also grown unde
command of Dadu and NWC perennial canals

AZone AZovers the regions of Jacobabad and Larkana districts. Here the soil is richer in clays t
soil of Zone Al, potentially more fegibnd less prone to salinity. However, it is slower to drain.
major crop of the zone is rice Kharif followed by wheatRabipulses and oilseeds asibaricrops

Zone B:This covers the left bank of river Indus in districts Ghotki, Sukkur, KhalMpushero Feroze
Sanghar, Hyderabad, Mirpurkhas and Tharparkar. The entire ztmeliglus flood plain. Saline soils a
encountered throughout the zone. The problem tends to be more acute in the east of Ghotki and
Districts (Zone B1) and in eash Sanghar and Mirpurkhas District (Zone B2). Cotton and sugarcar
the main Kharif crops of Zone B1. Oilseeds like sesame and sunflower are also being cul
increasingly in the zone due to water scarcity. Wheat, oilseeds and vegetables foll&iudhiécrops.

A Zone B2ies in the command area of four perennial canals (Rohri, Khairpur Feeder East and W¢
Nara) of the Sukkur barrage covering districts Khairpur, Naushero Feroze, Sanghar, Hyderaba
Mirpurkhas, and Tharparkar. The majdnarifcrops of the zone are cotton and sugarcane, followe
by sesame, sunflower, and groundnuts. In B&biseason, wheat is the major crpfollowed by
rapeseed, mustard, sugarcarRRabivegetables, and onion. The zone also produces mango, bana
chiku, papayagitrus, and jujube

Zone CThis consists of lower Sindh and is fed from the Kotri Barrage. It includes the Indus De
covers the districts of Thatta, Karachi, Badin (except taluka Matli and northern parts of Tando Ba
taluka Tando Mohammad Khan of District Hyderabad eAdis more saline than any other area in Sin
Salinity and waterlogging are most severe in this zereere drainage is difficult due to an absence g
gradient

In addition to the above three zones, there are two more zones in Sindh. Zone D is tadeaen the
east of Sindh, and Zone E is the western hilly zone. Main agricultural activity is, therefore, conce
in Zones A, B and C.

Projected Change in Temperature by 2050
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With climate change, these zones are also experienc’ =~
changes in weather patterns with projected Incresise
temperatures, leading to longer summers and short

and lower yields. An FAO study onn@lie-Smart —

Agriculture for Disaster Risk Reduction in Sindh I
down a comprehensive strategy as to how Sindh ¢
better gear itself by adopting more climatesilient
practices and redefining the current ageconomic

winters. However, farming practices largely rema Ny 2
nonaligned with predicted changes in the climate and i S
possible implications fothe forced maturity of crops A st -

zones to adjust to increasn temperatures and for more _ =
efficient use of water. PG H gl P
iv) Production Systemby Season Source: Climate Smart Agriculture for Disas

Risk Redetion, Sindh, FAO

tF1AadlyQa LINPRdAzOGAZ2Y &adaedaidtsSya IINB RSTAYSR o0& GKS (g2
December generically referred to agabi, is when winter crops like wheatre sown and later harvested between

March and April. The summarrop-sowing season, callekharif is typically longer, starting in February with
sugarcane, March to May for cotton, and June to July forThee harvesting of these crops begins in Septenamd

continues up to December, except sugarcane, which may extend to March or later. Orchards and other trees are
planted from February to March or during the monsoon season from July to Au@gide 411 presents major and

minor crops grown in the preft districts

Table4.11: Major Crops grown in Project Districts

Districts Major Crops Minor Crops
Kharif Rabi Kharif Rabi

Ghotki Cotton, Sugarcane| Wheat, Sugarcang Fodder, Vegetables | Fodder, Vegetables

Sukkur Cotton, Sugarcane| Wheat, Sugarcang Fodder, Vegetables | Fodder, Vegetables

Khairpur Cotton, Sugarcane| Wheat, Sugarcang Fodder, Vegetables | Fodder, Vegetables

Jacobabad Rice Wheat Fodder, Vegetables | Fodder

Larkana Rice Wheat Fodder, Vegetables | Fodder

Qambar Shahdadkot | Rice Wheat Fodder, Vegetables | Fodder

Sanghar Cotton, Sugarcane| Wheat, Sugarcang Fodder, Vegetables | Fodder, Vegetableg
Oil Seed

Shikarpur Rice Wheat Fodder, Vegetables | Fodder

Dadu Cotton Wheat Fodder, Vegetables | Fodder,Vegetables

Umerkot Cotton Wheat Fodder, Chilij Fodder, Oil Seed

Vegetable
Mirpurkhas Cotton, Sugarcane| Wheat, Sugarcang Fodder, Chilij Fodder, Vegetableg
Vegetable Oil Seed

Tharparkar Fodder Nil Nil Nil

Tando Allahyar

Hyderabad Cotton, Sugarcane| Wheat, Sugarcang Fodder, Vegetable | Fodder, Vegetableg
Oil Seed

Tando Muhammad Rice, Sugarcane | Sugarcane  (still Fodder, Vegetable | Fodder, Vegetables

Khan crop)

Jamshoro Cotton Wheat Fodder, Vegetable | Fodder, Vegetables

Badin Rice, Sugarcane | Sugarcane (still | Fodder, Cotton, Fodder, Vegetables

crop) Vegetable
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Agro-Ecological Zone Map of Sindh Province
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Figure4.11: Agro-Ecological Zones of Sindh

V) Land Holding

Rural poverty in Sindh is rooted in the asymniegt distribution of land. This an important asset in an agricultural
economy.In Pakistandnd holdings areommonlycategorized as small, medium and large based on their
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acreageOverall, he average farm size in Sindh is small. The Agriculture Census 2010 gives -aviiistrict
breakdown of land holding sizes in different brackéBssed on the data in the Cens88, percent of
farms fall into the brackets of up to 12.5 acweish overall farm area under this category oy percent.
Medium and large landholdings are limited, bheir overall farm area is more.

As land productivity in Sindh is less, the State Bank of Pakistan issued a separate classification of small
farmers in the provincenian effort to benefit and improve the living standards of rural communities. In
Sindh, famers with holdings up to 16 acres were clubbed under the category of subsistence holding. For
the purpose of this ESMF and future reference for SWAT activities, it has been decided, in consultation
with the PCMU, that the State Bank of Pakistan Clagsificaf Land Holdings for Singtiiovince will be

used as follows:

A Sulsigence Holding upo 16 acres
A Economic Holdingbove 16 acres to 64 acres
A AboveEconomic Holding4 acres plus

(P.S: District wise breakdown of land holdings are not given in this report as the brackets thest0it0
Census are different than those of the State Bank)

vi) Incomes and Living Standards of Farmers

A small farmer usually grows rice on fifty percenthaf land holding in the rice belt area and makes
approximately PKR 25,000 to 27,000 per acre indan#es for wheattoo, a small farmer is likely to farm
half his landand makesbout PKR 14,500 to 17,200 per &éie the cotton belt area. Growing rice in the
cotton belt area is prohibited.

Tenant/sharecroppers (landless farmers) are dependent on their agreements with landowners for
different seasons, crops, and sharasthe case may be. But mostliwo patterns ae common (i) half

basis (ii) quarter basis. The inputs and outputs are distributed between both parties as per the agreement.
Agreements are mostly unwritten but are witnessed by some respectable persons of the area. Mostly,
landowners provide residency tenants free of cost on their farsand support in emergencies. Tenants
usually belong to the same caste as landowners. Incomes of tenants depethg ommber of acres
cultivated by them. If a tenant has more family workers and thesr own equipment,he is able to
cultivate more land. If he ha®wer workers and no equipmente cultivates less area, hence e

less. Landless farmers have been reported to face evictions on unproven charges.

The living standards of small, medium and large farmarg sased on their location along the irrigation
system divided into the following three categories as presentelhinie 4.2.

Table4.12: Living Standards of Farmers in Sindh

Small Farmers Medium Farmers Large Farmers
Head Comfortable Rich Very Rich
Middle Poor Comfortable Rich

47 BiAnnual Crop SeasdrReport Rabi 20118, Management and Development Center Hyderabad
48 |bid
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Tail Below Poverty Poor Comfortable

Source: Consultatiawith PCMU

vii) Agriculture Extension Services

The agricultural extension system in Sindh is fragmented and obsalétea poor capacity of public
service providersDistrictlevel extension services exist but are usually accessible to those with references
and approachs in the department. iey are mostly providé through faceto-face methods by the
extension agents.l rato of public extension agents to farmers is 1: 6,881There are private sector
players too, but because there i® coordination among privatand publicservice providersthe end

result isdisjointed standards and practiced/hereasdrge farmers have thmeans to procure exterm
services on their owrsmaller farmerdave tofend for themselves.

The key constrainteelatedto extension services in Sindh are:

Limited use of ICbased technologies for agricultural infortian and service provision
Lackof information an modern agricultural practices

Absence of a centralized and reliable agricultural agement information system
Low capacity of extension wkforce in public sector

Limited outreach of private sector extensiand advisory servicggoviders

The ommon use of sulstandard, banned, and counterfeit input supplies

>\ >\ >\ >\ >\ >\

Under the Sindh Agriculture Growth Project (SAGREctorate General Agriculture Extension Siihdls
established an ICT Extension Services Center to provide online extension services to the farming
community. Key activities of the center incluéarmer Helpline, Text and voi&MJS Facebook live
program, android applications, YouTube channel, Mokileema Shows, youth Agriculture and
Hybridization internship

viii) Agriculture Subsidies

The nmajority of small farmers in Sindh are in no position to secure key agriculture inputs on their own.
Rural finance remains imperfect for small landholders to invesadvanced technologiesvhich is
manifested in low yieldsDespite thisthere isno direct agricultural subsidy on inputs, while indirect
subsidies on fertilizers, land lelieg, water managemerdre available, to whictenants areusuallyequal
benefciaries In 2014 theDepartment of Agriculture started implementing Sindh Agriculture Growth
Project (SAGPYnder which some free inputs were given to farmers in selected commaodities.

ix) Markets for Agriculture Produce and Issues

Vegetable markets are presein all districts, but Hyderabad and Karachi are considereddmnglmarkets

for vegetables and fruits. Brokers andddlemen arespread outall over and famers sell their produce

to them. Sigarcane is profitable crop, mostly grown by large farmergdgurchased by sugar mills. The
government offers support pricfor wheat procurement. It is observed that mostly large farmers sell
their wheat to the food departmentwhereastargeted support price hardly reaches smalhd medium
sized growersMany localchakkisalso buy wheat from small farmera. arge number ofraw cotton is
reported to be sold directly taniddlemen, brokers, and factories

4 https://lwww.ictagrisindh.gov.pk/
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Though some agricultat commodities are thought to havecompetitive advantage, poor valugains
and lack of agriculture business servidesgeneralhave hindered in realizindpe true market potential

of the agriculture produce in Sindh. Poor market information systems result in either commodity
shortages, resulting in soaring prices fomsomers or oversupply, reducirte incomes of farmers
Wasteful harvesting practices and high pbstrvest losses result imdd loss and reduction in quantity
and quality of food in the production and supply chains from producers to the mankigh limited on
farm storage capacityagricultual produds are stored openly or on private premises, exposed to
contamination and diseases. Unacceptable levels of aflatoxins are present in agaicphoduce,
because of which foreign markets in the past had put bans on agricultural imports, likesctnom
Pakistan. SAGP had been designed with the goal to address major issuesdittipity and
competitiveness of small and medium producersamnuodities ofdairy, rice, onions, chies and dates
value chaingo sustain sectoral growth.
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4.6 lIrrigation Sector in Sindh
i) Irrigation Network

INSFRASTRUCTURES Giidu BS Feeder 14764 Cs
Main Canals :14 Desert Pat Feeder 13275 Cs

Bfanch Car_lals : 106 Ghotki Feeder 8490 Cs
Distry + Minors : 1500

Total Canals Length : 13234 Miles
Total Outlates Figure : 42268 No's

F.P =
Integretaed Area : 12.815 MA 8

Gross Areaisas :34 MA BLTNP

INDTIS RIVER

BT

T

RARF 3F
BARKAGE

Nara Canal 13649 Cs
Rohri Canal 10887 Cs
Khairpur East 2094 Cs
Khairpur West 1940 Cs
Dadu Canal 3150 Cc
Rice Canal 10658 Cs

Kalri 9000 Cs
Fuleli 14859 Cs
Pinyari 13636 Cs

Akram Wah 4100 Cs North Western 5152 Cs
— N>
,;3; s ll
‘.‘ \
.',' v/ . \\

VimAwAn
)

{ Tubewells Status
_»# Sweet TW : 3933
L -4  saline TW:2255
Total : 6188

Front Bunds : 875 Miles ‘.\‘

Loop Bunds : 331 Miles s

F.P. Bunds: 119 Miles
Total : 1325 Miles

i {\— |
o, Al
Source: Irrigation Department, Go.ver-nm'e.nt of Sindh
Sindhis mainly a dry region and is relatively more arid thanupeountry areas. Irrigation is therefore
critical for agriculture in the province, as the contribution of rain towards crop water requirements is
negligible. About 75 percent of the agriculiiand of Sindh is cultivated through a controlled
irrigation system.

The three major barrages on the Indus River in Sindh divert approximately 48 milliefeeic(®1AF

or 59.0 billion cubic meter8CM) of water annually to the 14 main canal commands in the province.
These canal systems have an aggregate length3¢825 miles (21,445 Km), which serve a gross
command area (GCA) of 14.391 million acres (5.8 million ha). There are about 42,000 watercourses
(tertiary channels), which have an aggregate length of about 75,000 miles (120,000uaenhalf of

the Sindh command area is supplied from Sukkur Barrage through fowblgfik and three righbank

canals. Guddu supplies around egearter of the Sindh command area, and Kotri supplies less than
one-quarter.

There are 13 existing surface drainage systems in Sivitibh serve a total area of over 6.2 million
acres (2.5 million hectareskhichis almost half of the irrigated area andgen aggregate length of
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about 3,811 miles (6,133 Km). In addition, there are two-sutface drainage systems, which serve

an areaof 0.10 million acres (0.04 million hayhichis 2 percent of the irrigated area. However, the
Sindh drainage system is neither contiguous nor integrated, and waterlogging is widespread due to
high surface water delivery.

i) Water Sharing Systerand Distribution to FarmsWarahbundi

The irrigation system in the Indus basin is primarily basedh gmnavity system In Sindh, ithas
historically remained supplymited. Each farm within the command area of the irrigation system is
allocated certain time slots for receiving water based on the size of land owned. This is called
Warahbundi,a practice of predetermined water rationing\ccordingly, for each watercosg the

total delivery of water is establishednd the size of the outlet is determined. Each farm is to receive
its share aftera certain time period. In most cases, this period is defined as one week or 10 days.
However, inequities exist in the volumsspplied which are further compounded by mismanagement

of allocation and water shortages due to droughtarms at the head of the system receive higher
supplies compared to taénders. The location factor at the distributary/minor and watercourse kevel

in terms of head, middle and tail positions is manifested in farm incomes, wheentigrs are unable

to make good incomes.

i) Institutional Reforms in Irrigation

The Sindh Assembly passed the SIDA Act in 1997. As a result, the Sindh Irrigation agk Drain
Authority (SIDA) was established in 19fflowed by one Area Water Board (AWB) on Nara Canal in
1999. As part of the reformAWB for each canal command area was to be developed. However,
{L5!'Qa NRBfS O2dA R y2i0 S@2 2008 anbther atgmptivbisinyadeRo A y
decentralize the Irrigation Department by promulgatif®@indh Water Manageant Ordinance
(SWMO).The process involved the formation of four distinct bodies: SIDA, AWBs based on the
command area of all 14 canals originatingnfi three barrages of the province, FOs that would control
water management (includinthe collection ofabiana) within the command area of the tertiary
channels, and the Watercourse Associations (WCASs) at the watercourseTlablkd.4.B presents
institutional arrangements of the abowaentioned bodies at different levels as envisaged in SWMO
2002

Table4.13: Management Structure of Water Delivery Organizations in Sindh

Body Main Responsibilities ManagementStructure

SIDA This institution is to look after the overg Five members nominated by th
Irrigation and Drainage operations in tl Government of Sindhincluding the
province as well as control, operate af Chairman and four academicians
manage all three barrages in Sindh and { Five elected membersone each from
drainage system assigned to, including| FOs receiving water from Guddu at
spinal drains and the inteAWB drains Kotri Barrages, and three fror
amongst the FOs receiving water fro|
Sulkur Barrage. iii) Six Hfficio
members including ACS (De
Secretaries 1&P, Agriculture ar]
Finance Departments, the Provinci
Coordinator NDP and the MD SIDA

AWBs The AWBs will be responsible for operatii The AWBs areto consist of 12
and maintenance of the canal, branch cana members: i) A nominated membe
and related infrastructure under the AW| from SIDA, ii) A nominated memby
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jurisdiction including the drainage system § from local Chamber of Agriculture, ii
well asthe collection of their share adbiana | Four elected representatives of th
from respective FOs FOs, iv) Four academicians asopted
members, v) Naib Nazim or h
nominee of the Taluka havingrgest
area within AWB jurisdictiong Ex
Officio, and vi) Director of the AWB|
Advisory Member and Secretary
FOs The FOs are to be responsible for t| The Board of Managementf the FO
operation and maintenance of thei is to consist of nine members a
respective minors/distributaries as well § follows: a) Menbers elected by the
collection of abianag equitable water| General Body: this includes th
distribution  within  minors is the chairman, vicehairman, secretary
responsibility of the FO apart from carryin treasurer, and two elected members
out the flood protection works and drainag It is required that three members oy
and sewerage system conferred on it of the above six should be th
representatives of WCAs or DBGs
the tailend of the distrilutary or
Minor or small farmers.
ExOfficio, Advisory and GCopted
Members are to include Nazims of
Taluka having the largest cultivab
command area, Senior most stg
member of FO, Technical Expert frc
Irrigation & Drainage
WCA Watercourses are the jpt property ofthe | WCAs are to be formed athe
Irrigation Department and landownerg grassroots level and include at lea
Traditionally, they have been informal| two-thirds of landowners anc
managed by farmers. The Ordinance calls| leaseholders on that particula
the establishment of WCAs to institujeint | watercourse. They need to b
operation and management of th( registered vith their relevant FOs.
watercourse and mak it an |_ntegral and WCA is to consist of a Chairma
functional part of the overall irrigation wate
Secretary and a Treasurer. The WC,
management system : .
responsible for the operation ani
maintenance of the watercourse ¢
well as equitable distribution of wate
within the command area of the
watercourse
Drainage | The DBGs could be formed by natected | The DBG is to be registered with tf
Beneficiary| farmers who are interested in undertakin relevant FOs. Its Board is to consist
Group voluntary, proactive and selielp initiatives| three to five elected memberérom
(DBG) in drainage. The DBG could be formed iff amongst the members of the WCA ai
least twothirds of the number of users o] one or more appointed official
the drainage systm, whether landowners o| without voting rights
leaseholders agree to form it, and th
boundary of the area under DBG falls in t
catchment area of the drainage system.
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These reforms were expected to be completed by 2005 as per SWMO 2002. However, even with the
passing of the latter ordinan¢@ dual institutional arrangement continues to exist in the irrigation
sector. The irrigation department has an irrigation minisighereas SIDA is a corporate body. To
date, other than Nara AWB, 2 more AWBs have been established in Ghotki Feeder #ifkkFarte

Wah canals. Théhree AWBSs on the left bank are responsible fioe operation and management of

the 4 canals where farmers are represented on the Boards. Farmer Organizations (FOs) were
established athe distributary/minor canals level to takeverthe responsibility of O&M and to collect
water charges under formal irrigation and drainage management transfer (IDMT) agreements.

As of now SIDAcontrols only 30 percent of the irrigation system througiuf out of 14 maircanals.

This amounts to B37m ha of total irrigated area in Sindh as per the Watertdsdmprovement
Project (WSIP)Hasel document Amongst the 3 AWBBara AWB and FOs have demonstrated better
institutional and successful participatory management practices. In other AWdBmanagement of
distributaries and minors is marred by weak FOs and their poor capacity to contribute to the O&M of
the irrigation works under their control.

Whereas success stories of distributary/minor management by FOs are reported in Narah&WB,
overal participatory framework continues to lack in the irrigation sector that &dgect implication

on crop production and yields. It needs strengthening by creating more AWBS, strengthening existing
ones, and ensurinthe participation of female and landés farmers at different tiers.

iv) Issues in theNater/Irrigation Sector

Improper Abiana Water delivery chargesr abianadoes not reflect supply and demanibianarates

bear no relation to the amount of water consumétfater is supplied based on overatjrcultural

land but chargeanlyfor cropscultivated as reported by farmers, who tend to underrepdFypically,

very low flat rates are charged per acre for crops. This imposes no costs for excessive water use or for
crops that may be thirstier than others. Rice and cotton, for instance, are both chatdbd same

rate, even though rice requires 60 pant more water than cotton. This prevents users from paying

for the actual usage and discourages the adoptibwater conservation technigues.

Wasteful Use of Watertnefficient cropping patterns and agronomic practices result in wasteful water
use. Ths is particularly high in the riegrowing districts ofLarkana, Dadu, Shikarpur, Kambar
Shahdadkot, Jacobabad, and Kashomaisdricts in upper Sindh while Thatta, Badin, and Tando
Muhammad Khan are maj@reasin lower Sindh Water is also wasted becari®f poor scheduling.
Canal deliveries are not made as per crop water requirements. IKkizeif (summer crop) season,
when river supplies are plentiful, the water deliveries in canals often exceed crop requirements. There
are few escape structures in theanal systemonce water is diverted in a canal, it is delivered to
watercourses and to the farms, regardless of whether the crops need it or not. This practice in some
areas results in flooding problems during extreme monsoon

Inadequate O&M:Drainage ifrastructure is in a state of disrepair and rapid deterioration due to
utilization beyond design capacities, tampering of control structures, damage to canal banks caused
by human and cattle trespassing, and inadequate routine and preventive maintenance

Water distribution Inequities: Poorly maintained watercourses and distributary/minor canals have
the highest incidence of illegal diversions. Direct outlets (DOs) from main and branch canals further
contribute to inequitable distribution due to withdrawals excess of authorized discharges. DOs do
not have regulating structures and receive water even during periods of water shortage when normal
outlets receive water by rotation. This accentuates the inequities in water distribution by
concentrating water shdages in the tail reaches of channels, sometimes forcing rotation to the
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distributaries/minors even when full design discharge is available at the hethe afain canal and
river

SWAT aims to address the above issues thranghiple interventions Water Pricing Reformaims

to reviseabianarates to increase revenue generation. As IWRD is formed through the institutional
reforms,the roles and responsibilities of AWBS, FOs, and WCAs will be more aligned to address water
distribution and maintenance of rigation infrastructures Rehabilitation of Akram Wah Canal,
modernization of distributaries and repairs of watercourses with increased capacity development and
participation of farmerswill address issues related to efficient and equitable distributibwater as

well as O&M. Solidyfying information and technology base on water and agricultural output will
enable the relevant departments to make informed decisions related to water uses.

4.7 Cultural Environment

Sindh has a historical individuality of itsm. The Indus valley civilization is the farthest visible outpost
of archeology in the abyss of prehistoric times. The project districts are ribh qultural heritage of
ancient times and ahe early Islamic period, reflected through specimens of awft, literature, and
architecture.

The prehistoric site of Kot Diji in Sindh has furnished information of high significance from about 2,500
BC. One of the most developed urban civilizagiohthe ancient world that flourished between the

year 2,500 B and 1,500 BC was in Moenjodaro. The people were endowed with a high standard of
art and craftsmanship and well-developed system of quapictographic writing which despite
ceaseless effortsstill remains urdeciphered. The remarkable ruins of the bé&#ully planned
Moenjodaro town, the brick buildings of the common people, roads, puidibs and the covered
drainage system envisage the life of a community living happily in an organized manner. The Arab rule
brought Sindh within the orbit of the Istaic civilization. Ruins of Mansura, the medieval Arab capital

of Sindh (11 km southeast of Shahdadpur) testify to the grandeur of the city and the development of
urban life during this period. The old tombs and buildings in Thatta, Sehwan, Hyderabad, &wkku

the excavations at Bhambore, Brahmanabad and Debal bear ample evidence that these places
fostered some of the best cultural values.

{AYRK A& I NBLRAAOG2NE 2F G NASR Odzf (dzNI £ @I f dzSa
by its comprative isolation in the past from the rest of the subcontinent. As a result, the people of
Sindh developed their own exclusive artistic tradition. Their arts and craft, music and literature, games
and sports have retained their original flaro Sindh igich in exquisite pottery, variegated glazed

tiles, lacqueswork, leather and straw products, needlework, quilts, embroidery, hand print making
and textile design. Melas (fairs) and malakharas (wrestling festivals) are popular. Falconry, horse and
camel beeding and racing are characteristic pastimes. Bullock cart racing and cockfighting are also
typical of the province.

Sindhi is the native language amsl spoken widely, particularly in rural areas. However, other
languages like Urdu, Balochi, Saraiki Bodjabi are also spoken in certain areas. The Sindhi language
hasa pure Sanskrit basis and is closely related to the ancient Prakrit. Its alphabet contaiwsdifty
letters.

Today the province of Sindh is an amalgam of variouscenlinental and middleeastern cultures. It
was especially after the independence that millions of Indian Muslims from the minority province
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migrated to Sindh and made it their permanent home. The amalgamation of their culture into the rich
Sindhi traditions has progressivelysamed a new complexidf.

The Directorate General of Antiquities, Government of Sindh, has listed 137 archaeological sites in the
province. Out of these, 22 are located in the project distriasspresented iffable 4.4:>!

Table4.14: Archaeological Sites in Sindh

S# Name of Sites/ Monuments Location
1 Taheeman Ja Qubba / Bohi Ja Qubba Deh Sanghi, DisttiShikarpur
2 Lakhmirji-Mari Deh Nang, Opposite Police Post Sehwan, Dist. Jamshoro
3 Damb BhuttiMound) Deh Narpivar, Taluka Sehwan, Dist. Jamshoro
4 Masumji-Bhuti (Mound) Deh Kerchat Mahal, Dist. Jamshoro
5 Kohtrass Bhulti Deh Kirchat Tehsil Kohistan, Dist. Jamshoro
6 Othamjo-Bhutti Deh Kerchat, Taluka Mahal Kohistan, Dist. Jamshoro
7 SehwarFort Taluka Sehwan, Dist. Jamshoro
8 Fort Rani Kot Mahal Kohistan, Deh Rani Kot, Dist. Jamshoro
9 Mound Amri Village Amri, Right side of Indus Highway Kotri, Dist. Jams
10 Tomb of Yar Muhammad Khan Kalhora & Deh Khudabad, Dist. Dadu
Mosque
11 Jamia Mosque Village Khudabad, Dist. Dadu
12 Piyareji-mari (Mound) Deh Shouk, Taluka Johi, Dist. Dadu
13 Ali Murad Village Mound Deh Behlil Shah, Taluka Johi, Dist. Dadu
14 Lohamjo-Daro Deh Palah, Dist. Dadu
15 Pandhi Wahi (Mounds) Village WahPandhi, Taluka Johi, Dist. Dadu
16 Archaeological site of Mohenjo Daro
17 Jhukhar Mound Taluka and Dist. Larkana
18 Tajjar Building Larkana
19 Tomb of shah Baharo Near Fruit Market at Larkana City
20 Square Tower Larkana
21 Eg:ie groups of Moundgnown as Dhamrao jc Badah Mehar Kucha Road, Dist. Larkana
22 Daran Ji Takri Kohistan, District QmabeBhahdad Kot

The most important of these sites is Moen Jo Daro, which is a UNESCO World Heritage Monument.
Moen Jo daro is located in the Larkana District of Sindh, Pakistan, on a Pleistocene ridge in the middle
of the flood plain of the Indus River Valley, around @8nketers from the town of Larkana. The ridge

was prominent during the time of the Indus Valley Civilization, allowing the city to stand above the
surrounding plain, but the flooding of the river has since buried most of the ridge in deposited silt. The
site occupies a central position between the Indus River and the Gleltra River. The Indus still

flows to the east of the site. But the riverbed of the Gharr Hakra on the western side is now dry.
Mohenjo-Daro was most likely one of the largest cities tid ancient Indus Valley Civilization (after

50 https://sindh.gov.pk/dpt/History%200f%20Sindh/historyofsindh.htm

51 https://antiquities.sindhculture.gov.pk/index.php/sites/list -of-archaeological -sites -in-sindh
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Harappa. Another important IVC site, which is located to the north of Mohen Jo daro in Punjab.
Pakistan).

Besides the above, there are 1690 buildings that are protected under the Antiquities Act 1975. Eight
of these buildings are located in the project districts, four each in District Naushehro Feroz and
QamberShahdad kot. List of these buildings are givenahle 4.5.

Table4.15: Heritage sites in Sindh

S REASON FOR
N'O NAME OF BUILDING ADDRESS ENLISTMENT AS
' HERITAGE
1 Ganoo Mal Mention / House (] Taluka Kandiaro District Naushah Architectural Value
Muhammad Ashraf Malik Feroze.
2 Old Hostel Of Madarisa Schoc Egrsohzaehro Feroz Town Distt: Noshal Architectural Value

Near National Highway Halani, Talu
Kandiaro District Noshehro Feroz
Govt: Boys High School Kandial

3 Mehrab Masjid Halani Architectural Value

4 Pitambar Hostel Taluka Kandiaro District Noshoush Architectural Value
Feroz
5 SainRasta Ram Shaikh Mohalla Kambar, Architectural Value

Qubo Saeed Khan, Village Ghazi K

Chandio Taluka Qubo Saeed Khan Architectural Value

6 Haji Marri Jo Qubo

: Dhing Shareef, village Dhing, Taly Archaeological &
! Dhinghan Jo Daro Shahdadkot Architectural Value
Qubo Saeed Khan, Village Gh
8 Ghafoor Shah Tomb Ghafoor Shah, Taluka Qubo Safq Architectural Value
Khan,
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5 Screening dProjectsPotential Impacts and Risks

This chapter presentan overview of potential activities involved duririge construction and
operational stages of the proposed subprojects atahtifiestypicalenvironmental and social impacts
and risks.The objective of this exercideas beeno develop clear guideline®f the preparation of
ESIASESMPs and other detailed studiefr the proposed projectsProcedures fothe preparation
of RAPs of the subprojects are given in the RPENnvironmental Code of Practices (ECPs)ls0
been prepared to address all gemaérconstructionrelated environmental and social riskd the
proposed subprojectand presented iAnnex1.

5.1 Screening of ImpactsAssociated withSoft Interventions

The typical environmental and social impactand riskslikely to be caused byhe proposed
developmentsdue tothe soft interventionsare given inTable 51.

Tableb5.1: Potential E&SImpacts and Risks due t8oft Interventions

Project Activities

Benefits

Adverse Impacts and Risks

Mitigations

Component 1Water Resources Management

Component 1.1Policy and Institutional Reforms

- Formulate new
Water Resources Lay

- The new law will helg
to create a unified
framework for water
resources
management that
recognizes both: (i]
the multi-functional
nature of the canal
network, and (ii) the
need for Dbetter
management of
water as a natural
resource

- Sustainable
management of
water resources in
the provincekeeping
in mind the current
service the future
uses such as urba
development

- Improved water
quality in water
bodies including
river, canals anc
wetlands by
through actions
such as  zerc
tolerance on
effluent dumping

Revised legal framework an
bylaws may create ambiguity i
the roles and responsibilities ¢
different departments and may
also create coordination issue
and interdepartmental conikts.
The provincial government i
reluctant to bring policy reformg
and strengthen the regulatory
framework.

Policies developed under th
project might fail due to a lack @
adaptation to local conditions.
Departments other than irrigatior
and agriculturemight not be fully
involved

The legal framework might ng
fully incorporate specific wate
needs/rights of different users
like domestic users and industrie

Take the provincia
government, especially
top management Of

irrigation,  agriculture
and other elevant
departments, onboard

from the very outset.
Policies and tools to b
developed based of
extensive consultations
Written consent of all
relevant departments
to be obtained for all
documents in  the
framework
Awarenesgaising

within ~ the  various
depatments (other
than agriculture and

irrigation) about the
relevance of this activity
with their mandate.
Inclusion of different
users as well a
domestic users
including women and
their representatives, in
consultations at all
levels
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Project Activities Benefits Adverse Impacts and Risks A
into water bodies, Train and develop
proper sanitdion, women leaders to
and waste disposal recruit women farmers
- Protection of in WCAs and FO
freshwater lenses through continuous
that are vital to advocacy
provide water to Representation of

local rural
settlements.

- Minimizetherisk of
flooding or
waterlogging by
integrating  urban
planning and urbar
infrastructure
development with
water resource
management

- improve flood
management water
management in the
canal system

Women Farmers/Watel
users mandatory i
WCAs, FOs, and AWBs

- Restructuring the
Irrigation
Department into an
Irrigation and Water

- Strengthen the
institutional capacity
of the irrigation
department with

Lack oftommitment, competency

of Irrigation department, SID/
and/ or AWBs.
Restructuring and  capacity

Carry out a detaileg
assessment 0
capacities and roles g
various wings within the

Resource additional expertise building plars may have gaps of Irrigation Department,
Management - Increased expertis§ loopholes. SIDA and AWB
Department (IWRD) to provide Create temporary disruption i - Provide clear roles an
professional ongoing projects as departmen{  responsibilities for al
irrigation service are reorganized, staff reshuffleq  functions in the new
- creating water and reporting linesltanged proposed structure of
resource Less representation of femal the IWR Department
management workforce and inadequate Develop resource
functions and facilities for them at workplace management plans fo
expertise within the ongoing projects
IWRD HR policies of [WH
Department to promote
equal opportunities to
females and othern
minorities
Office space to havg
proper facilities, like
washrooms,  nursing
and praying areas
Develop anti
harassment/sexual
harassment and
whistleblowing policies
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Project Activities Benefits Adverse Impacts and Risks Mitigations
- Comprehensive - Water rates can bg - Lack of meaningful engagemteof | - Comprehensive
Water Pricing Reforn]  estimated based orf all stakeholders for reform of Consultations with
the water use. Thig  Abiana system. dzaSNB Q NXB
helps the small| - Exclusion and discrimination organizations, politica
farmers in paying vulnerable groups, includin parties, media, ang
lesser amount§  women, during consultations. members & the

based on their use

- Deters the farmers
to use highwater
use crops due to
increased prices fol
high water use

- Promotion of low
water use crops
- Increased revenue

collection to the FOs
which can be usec

for better
management of
canals, and
attending

emergency repairs
- Water could be
saved that can be
used to serve tail

areas, to restore
environmental
flows, to secure

water for a variety of
needs and to ever
expand the areg
under irrigation

High prices/ Abiana set to be pa
after reforms may affect the sma|
farmers.

Political opposition and protest
over water pricing reforms
Pricing reforms  might  bg
challenged in the court of law
Risk of COVHD9 spread during
consultations with stakeholders.

judiciary to agree on

fair policies
- Legal

the new laws

- Develop effective PH
counter

strategy to
anticipated
protestations

- Ensure

of all

SEP

- Consider slab system fq

Abiana based

landholding size,
grown, and actual wate

use.

- Observe all precaution

for COw19
prescribed by

Government and WHO
- Pricing reforms to beg
proper
studies
through
research

based
research
conductel
well-known
entities

on

using

foolproof methodology
and taking into accoun
all water users of theg

canal systems

coverage an
endorsement by the
provincial assembly o

representatior

stakeholder
groups through carefu
planningin the form of

of
crop

as
the|

the

Component 1.2Sindh Strategic Water Plan

- Preparation of

a

G{GNY GSTAC

ttlyé

2y

basis (every 5 to 1(

years)

- The plan willassess
and address key
water and
environmental
issuesin Sindh such
as sustainability of
water resources,
availability of surface

waters, water

Lack of meaningful engagement

all stakeholders for  the
preparation of the plan.
Elite capture by landowner

and/or industrialists to ensure
disproportionate water allocatior|
for them and/or infrastructure

- Ensure

- Ensure
of all

SEP

meaningfu
consultations and apply
the concept of FPIC
representatior|

stakeholder
groups through carefu
planning in the form of]
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Project Activities

Benefits

Adverse Impacts and Risks

Mitigations

logging, agricliural
return flows and
drainage, urban anc
rural drinking water
supply decline of
wetlands and the
Indus delta. An
overview of the
strategic water and
environmental
issues of Sindh tha
will be dealt by the
proposed plan are
given in Annex 9.

development for their
benefits.

Strategic Water plan preparatio
frequency may need to b
changed due to the climatg
change effects.

Risk of COVHD9 spread dting

consultations with stakeholders.

own

- Unbiased analysis @
major water users, theil
existing and practed
needs, and capacity t
pay for water delivery|
services

- Observe all precaution
for COVIEL9 as
prescribed by the
Government and WHO

- Vetting of the strategig
plan by a broaébased
panel of national and
international  experts

- Provide strategic from different relevant
directions to the fields.
government - Align the strategic wate
departments on management plan with
infrastructure the upcoming Sindh
development, water Climate Changg
allocation, and water Strategy
related
environmental
priorities
Component 1.3HydroAgro Informatics Program
- Development of| - Modernization of Instances of fake collection ¢ - Institute robust and
System  (including water and errors in data entry multi-level quality
collection, agricultural Lack of engagement of g controls and back
digitization and management stakeholders for standard ada cross/checking system
standardization  of system where|  management and sharing plan. for data collection and
available data sets decisions  acros{ - Lack of  competency o entry
development of the scales arg coordination for data| - Hire/train relevant
central data informed by management  and system  personnel for data ang
repository; web continuous, maintenance within thg  system management
based portal; reliable, and|  departments. - Develop and implemen
knowledgebased accessible data Procurement of pooquality ICT|  relevant ewaste
data tools). - Government and hardware/  equipment i.e., procedures
farmers can make servers, hard drives etcfor the | - ICT equipment
better central data repository. procurement through
management E-waste issues standard and
decisions Software tools developed o transparent proceures
- Boost overalll  procured may be inadequate t{ - Develop and publish
agricultural serve the purpose. policies on internal
productivity The database/ website is not usef ~ standards  for  data

- The water and crof]
related data will be

centralized at
province level to
help better
planning

friendly.

Misuse/hacking of the website.
Obfuscation or heavy controls o
dissemination of data

collection, privacy anq
use
- Use representative
sampling methodology
at all phases of datd
collection to include
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departments  will
consolidated at a
central point so
that authentic data
will be finalized
regarding  water
use, crops,
agriculture  input
andoutput.

- The income from
agriculture  sector
can be estimated

properly.

- Crop per drop ag
average on
provincial level car
be better
estimated

- The best
agriculture

practices can be
introduced on basis
of consolidated
data

Project Activities Benefits Adverse Impacts and Risks Mitigations
- Strengthen close farmers and femalg
coordination users from different
among various SocieEconomic Classe
departments (SECs)
- Data collected by Where Pplicable,
various present gender and SH

segregated data

- Monitoring & Data
Generation (Remote

Remote sensing and G
- The dynamic flow

Usage of
uncalibrated

inappropriate 0
tools orn

Select monitoring
points on the scientifig

Sensing and Gl of water in canals malfunctioning of tools used fo basis
Canal Flow and Levs can be estimated tg monitoring. Hire/train relevant
Monitoring; find out the proper Lack of competency of sta personnel for data ang
Groundwater average flow engaged formonitoring, record system management
Monitoring; Water against crop keeping, and data entering in we - Develop and implemen
Environmental demand. portal or server. a useffriendly system
Monitoring; - Planning of Interdepartmental/interprovincial for data generation ang
Agrometeorological sustainable and frictions due to datal recording, and assig
Monitoring, and regular flovs inconsistencies. specific staff for this
Drainage Water - Planning of Ibod The conflict between department|  purpose in each
Quality andQuantity and drought on ownership of monitoring  relevant department
Monitoring). control network. Clearly defined roles
Canal FloviMonitoring: Selection  of  inappropriatg and responsibilities o
- Crop cultivation ag  monitoring poins. the departments
per existing crop - Tempering of meters (thatisifarf  engaged in this exercis
zone  can be  physical meters are expectedtolf - Assign a committeg
ensured. installed) comprising of experts tq
arbitrate conflicts
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Project Activities

Benefits

Adverse Impacts and Risks

Mitigations

Water and
Environmental
Monitoring:

- QGanal water

Agrometeorological
Monitoring:

DrainageMonitoring

Crop cultivation &
harvesting timing
length from head to
tail of the canal can
be observed.
Water theft from
canals networks
can be controlled.
Equitable  water
distribution at
canals head todil
can be maintained.

pollution can be
monitored to take
actions on the
polluters

Examine the level
of water pollution
and effect on cropg
and community.

The farmers car
have proper
information from a
central point to
plan the cultivation
(in respective agro
ecological zonesds
per climate
conditions of the
year

Drainage water
flow can be
estimated.

Cultivation of
specific crops from
less harmful
drainage water can
be planned in dry
areas or during
scarcity of cana

water.

- Heavy controls on disseminatig
of data
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Project Activities Benefits Adverse Impacts and Risks Mitigations
- Proposer use anc

disposal of

drainage water
Component 3Agriculture Subsidies and Investments
- Pilot Subsi¢y | - Promotion of high Grievances regarding bony Strengthen the

Program value and water payments for growingrops with grievance

- Providing farmers thrifty crops by low water requirements management systems

with smart subsidieg
vouchers

providing subsidies
to these crops

- incentivize  small
farmers to plant
higher value, water
thrifty crops such
as fruits,
vegetables, oil
seeds, pulses, etq
and that are
suitable for the
relevant agre
ecological zone

Delay in developing or extendin
all essential business suppg
services necessary for effecti
value chains

Farmers reluctant to shift to ney
crops
Bad or poor agricultural practice
reduce the productivity of new
crops

Poor and less educated farme
might not be able to access th
subsidy program effectively
Untimely distribution of e
vouchers to farmers

Women or poor farmers withou
land titles might be exclude

from evoucher or subsidy
programs
Inadequate  marketing and

delivery channels or poor return
on investments might discourag
small farmers from continuing
with water-thrifty crops

Weak publieprivate

partnerships to leverage o
home-grown agricultural
commodities

Unrestrained/unchecked suppl
of unregisteredbanned and
untested agricultural inputs ca
impact productivity and reduce
the land quality

Establishment of processin
plants/industrial units on prime
agricultural land

Conduct Needg
Assessment o]
subsidiesfor farmers
in the project districts
Develop
farmer/demand
centric evoucher
schemes ang
distribution plans with
special emphasis o
the needs of poor ang
women farmers
Conduct Value Chai
Analysis of selecte(
crops and develof
strong extension
service programs for
the selected valug
chains (seed banks
processing tools ang

equipment, pest
control materials etc.)
Develop special
programs for smal
farmers to increase
agricultural

productivity, like land
levelling services
Develop agre
processing  indusyr
parks/zones in
selected districts
without compromising
fertile agricultural
tracts. Develop g
robust marketing
strategy for new cropg
and processed
agricultural products
Build capacity of
institutions and
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Project Activities

Benefits

Adverse Impacts and Risks

Mitigations

regulatory bodies ang
implementing

agencies to déctively
monitor  agricultural
inputs supply

Encourage transfer o
land ownership to

women through
incentives and
subsidies

Recognize the role o
women farmers

through better and
representative  data|
collection and gender
segregated

presentation

Incentiviz womenled
dairy and agri
businesses

Make women farmers
visible by highlighting

their successes
through media
campaigns

Develop strong
marketing and

communication
strategy of this
component in local

language and
disseminate
information using

different channels

Component 3.2improvingAgriculturelnformation and Technology

- Establish Market

data information
collection station

- The data about
crop cultivation as
per crop zone,
cropping intensity,
crop yields, crop
diversification, crop
water requirement
etc. can be used fo
further planning to
get more
production  from
available water.

- Crop water
demand and supply

Inadequate/fake data collectiof
and research in waterlogging ar

salinity

Inadequate outreach program
in disseminatingte information
Less educated and small farme
unable to comprehend market

oriented data

Provision of adequatg
research and training
facilities

Institute quality check
systems in  datq
collection, entry, and
tabulation stages
Recruitment of
qualified staff and
training them in the
latest research
techniques  conduct
regular outreach ang
training programs for
farmers on market
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Project Activities Benefits Adverse Impacts and Risks Mitigations
equilibrium can be driven  approaches
maintained including

- improving the marketing

knowledge and

information base,

with a focus on

innovative

approaches to

dealing with water

logging and soi

salinity;

5.2 Potential E&S Implications of Sindh Water Pglic
Potential E&S implications of theqposed draft Water Policy are given in Tab 5.
Table5.2: Potential E&SImplications of Sindh Water Policy

Policy Objectives

Action Points

E&SImplications

alylr3aay3
Water Resources

Towards integrated wate

resource management

The success of IWRM is dependentn
synchronization between multiple stakeholder
Poor/underperformance by core institutions cg
create disruptions that can impatte availability
of water for users and redecthe trust of usersn
service providers.

Communal buyn for IWRM can be daunting
5Aal ANBSYSyida 2@3SN) alL
YySSR&aé¢ 2F RaspetidIWNB drdught
like conditiors, are likely to lead to clashes an
protests, especially ifthe resource become
further scarce in drought seasons.

Creation of Water User

Associations

As farmers lack education and management sk
WUASs might not be very effective at cost recove
Also, with class and gender differencgey might
not be very participatoryeither. In fact in some
cases, WUAsmight further perpetuate class an
gender differencegndemic to rural communities

Multifunctional

integrated
management of
the canal and

drainage system

There is a need to reconsider th
croppingpatterns in Sindh

Rice and sugarcane atbe main cash crops o
Sindh. Rice is also a staple crop after wheat
present, a substantial part dlfie rural economy is
structured around it. Preference for watghrifty

crops over traditional cash crops cahave
economic and associated social repercussion
can include lower agricultural output ascin take
time for farmers to unlearn old cultivatin
practices and learn new ones. Secondly, the g
to new cropping pattems can be disruptive a
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Policy Objectives

Action Points

E&SImplications

input marketsand output marketsnight also take
time to develop.

With reduced domestic production, there can bg
price hike for these commaodities

Rice and sugar growers are likely to resist ¢
O2yGSaid NBIdAFGAz2ya G
protestsand umrest

Upgrading the financia
management of the canal an
drainage system.

Incremental revision in abiana can lead tiwe

outcry of farmers as it would increase their inp
costs and subsequently output. tie increase in
abiana is not balanced out hyigh yield it can

further lower profit margins for farmers, adverse
impacting their incomes

Water charges in the form of abiana or other lev
by AWBs on probably rural food processing ur
and warehouses can iate prices of food
commodities, makinghem unaffordable for poor
consumers

Other forms of levies on embankments by AWI
can be perceived asextortion by local
communities and can lead to clashes and rifts

Giving fishing rights in canals can bring in outsig
into communities that can lead tater-communal
conflicts and clasheand a rise in harassment o
women and children

Groundwater for the most part is considered 3
free resource and an entitlement. Regulation

its use may be received with contempt. There ¢
be resistance and protest too (both in rural a
urban areas) as in some areas people eit
through selthelp or with support from NGQs
ingalled tube wells or dug wells

Water
management in
dryland areas

Institutional home for integrated
dryland development

Institutionalizing of dryland and water tenure mg
lead to complications in determining and settli
land and water titles for itbong time users as suc
entitlements are not recorded in the revenu
rights

Developing water recharges ithe drylands of
Sindh might require relocatinthe population or
acquiring communal land.
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Policy Objectives

Action Points

E&SImplications

investment shall be made fg
rainwater harvesting to augmen
the range of services

Wetlands and| Wetland Water User Groups wil It would be difficult to determine who the genuin
Indus Delta aqg also be supported by a review ar| users of wetlads are. Different communal group
buffers and| strengthening of  regulatory for dominance might undermine other groups |
reservoirs provisions, in particular i declaring them fraudulent claimants.
Controlllng llegal ocgupatlon N Controlling illegal occupation might translate in
unauthorized use as in grazing . . L
logging eviction .!‘lOtICES, undermmmg poor wetlan
communities. Clashes with Wetland User Gre
and authorities might occur if these communiti
(ilegal) are stopped from grazing. They
become quite vulnerable
Urban Water| Private service suppliers play § Whereas introducingthe private sector can
Supply and important role in the provisiorof | mitigate budgéary constraints for public wate
Sanitation urban water services. The utilities, a water corporation usually extenc
Services: Creatin( provide an important service i services to higlvalue customers and avoid
Safe Places closing the gaps and in deliverirf serving lowincome communities because of the
high-quality water. Their rolg low water needs and capacity to pay their hi
should be cherished an( charges. This can create stark egoric and social
stimulated and at the same tim( disparity in water consumptioim urban areas if
also regulated checks slacken
This could also distort supply agbanbusinesss
with water needs might be willing to pay mo
price. It might get difficult to keep tabs o
GaSSGAYy3 61FLGSNI 1A || K
y' S S R the private sector might not share the
client data
Secondly,the private sector operates and |
perceived as mafia, especially in Karag
Regulating then can lead to conflichbetween
authorities, communities and private operators
WASH For outside canal areas, publ Rainwater harvesting on a medium to large sc|

requiresthe selection of appropriatgeographical
sites. If such sites are far away from commur]
settlements women/girls are likely to be
impacted as water collection is seen as th
primary responsibility

5.3 Screening of Potential Impactsf Physical Intervations

The typicalenvironmental and social impacts and riskieely to be caused byhe proposed

construction activities are given ifable 53. A detailed and projecspecific impact assessment will

be carried out while conducting ESIAs or preparing ESMPs of the indsutipedjects.
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Table5.3: Potential E&S Impacts and Risks During Construction

Subproject Activity

Potential Benefits

Screening of E&S Impaci
and Risks

Potential Mitigation Measures

Component 23 Left Bank
Main Canal

- Rehabilitation of
left bank canals
(Akram Wah,
Lower Nara
Canal) and
emergent works
on right bank
canals

- This section also
covers  general

environmental
and social impactg
of all major civil
works in  the
project

Restore the original
canal flow capacity
and improve
associated  watel
control  structures
to enable more
effective
distribution of
water within the
commandareas.

Rehabilitation  of
Akram Wah Cana
will complete the
main canal
renovation for the
three AWB
command areag
that are the focus of
the irrigation
modernization
program under
SWAT

Canal rehabilitation works|
particularly ~ embankment
works, require a hug
amount of borrow material.
Development of borrow
areas will affect the natural
landscape, environment an
local land use

The borrow areas are to b
developed in the barren lands thé
are preferably owned by the
governments. The sitepecific
ESIA/JESMP  studies identify
potential sites for the developmen
of borrow areas.

The contractors, as part of their (
ESMPs, should give the locations
the borrow sites. These sites will k
inspected and cleared by the E&
staff of the SIDA and PMU.

After completon of the borrow
sites, the contractors should resto
the borrow sites and other site
disturbed by the contractors. Th
SIDA and PMU will ensure adequg
budgetary provisions are made
the contract documents for the
restoration of the borrow areas an
other disturbed sites.

Canal rehabilitation works
also generate a huge amoult
of spoils (excess earth) tha
need to be properly
disposed of.

Similar to above, the spoil dispos
sites should be identified in the site
specific ESIAS/ESMPs. Th&SMP
of the contractor should includg
locations of the spoil disposal site
The E&S staff of SIDA/PMU w
inspect and approve the sites.

Proper dumjng and adequate
compaction to avoid dust an
release back to the river
Landscaping of the disposal are
after completion of works

The unit rate for the cang
excavations should include dispos
of the spoils in the approve
locations.

Inadequate facilities at thg
construction camps, such g
lack of proper
accommodation, safe
drinking water, sanitation
facilities, cleanliness
emergency health care, wi
AYLE OG GKS 41

A construction camp will be bui
with all adequate faitities (safe
drinking water and sanitation
kitchen, rest areas, recreation). TH
LPG/gas should be used for cooki
purposes, and hygienic food shou
be served to the workers.
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Subproject Activity

Potential Benefits

Screening of E&S Impaci
and Risks

Potential Mitigation Measures

The Contractor will establish
mechanism to  collect the
complaints from theworkers and
address those complaints by th
approved GRM plan

First aid and firdighting facilities
should be provided at all camg
sites

Solid waste (organic, pape
and plastic, and garbage) w|
be generated every day ¢
the construction camp. Mos
of the waste generated wil
be organic waste anc
improper disposal of the
organic waste will havg
significant health impacts o
the local communities an
workers.

Contractors will use a wid
variety of hazardous
materials such as fuelg
chemicals, paintsbatteries,
etc. The storage an
handling of hazardou
material will have a potentia
risk on the air, soil and wate
resources. Improper dispos
of hazardous waste will als
have a significant impact o
the local communities.

Segregation of solid waste tm
kitchen waste (organics), paper ar
plastic (recyclable) and garbag
(non-recyclable)

Placement of containers g
adequate size and numbers

Organic waste will be treateg
buried onsite or composted

Use of services of wast
management contractors for thg
management of recyclable an
hazardous waste.

Disposal of the garbage at th
existing municipal land dispos
sites.

Wastewater discharges fron
construction sites are high i
silt content and if they are
directly discharged to the
river without any prior
treatment will impact the
aquatic ecology. Thy¢
batching plant discharge
also contain a high sedimer
load.

Wastewate treatment facilities at
the campsite (e.g., septic tank ar
soak pit) and at the worksite
(sedimentation tanks for batchin
plants; and site drainage) should
established.

Workers Health and Safet
due to hazards associate
with the construction
activities

Contractors  will develop a
Occupational Health and Safe
Plan prior to mobilization, whicl
will be reviewed and approved b
SIDA and PMU. Implementation
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Subproject Activity

Potential Benefits

Screening of E&S Impaci
and Risks

Potential Mitigation Measures

the plan by the OHS staff of th
contractor.

Use of relevant personal protectio
equipment at all times

Regular training program fo
workers on occupational healt
safety (monthly training and dail
toolbox talks)

Incident investigation and reportin

Availability of firefighting,
ambulance, medical and rescl
facilities at the site  fon
implementation of an emergenc
response plan

All workers should be insured ar
compensated immediately icase
of any accidentgcovering all types
of minor and major injuries an
fatalities)

Gender and Labor Relatg
Impacts:

Possible cultural confits
between communities ang
workers and health impacts
Ay Of dzRA y 3 g 2
and access, and gende
based violence

Impacts from the influx of
labor from the outside areag

Impacts on the mobility o
women

Measures to protect the privacy ¢
women and gls by the contractor,
sub-contractors and Service
providers

Provision of  training ang
socialization of Code of Conduct f
workers in local languages

Provision of cultural sensitizatio
training for workers regarding
engagement with the loca
community

Gontractors hire workers through a
systematic process managed by t
lw 2FFAOS YR |
Irase G2 R thei
spontaneous influx of job seeke
and migrant workers. Workers
should be hired from the loca
communities

Child labour
dropout

and school

Ensuring that childrenunder 18
years of ageare not employed
directly or indirectly on the project

Local community provided witl
information on contractor's policie
and Code of Conduct
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Subproject Activity

Potential Benefits

Screening of E&S Impaci
and Risks

Potential Mitigation Measures

Genderbased violence,
including sexuaharassment,
child abuse an@xploitation

Contractor Code of Condu
developed, incorporated into
g2 NJ] SNA Q Oteaiflifighid
socialization on it provided t(
workers

Mandatory and regular training fo
workers on required lawful condug
in the local community and lega
consequences fofailure to comply
with laws;

Commitmentpolicy to cooperate
with law enforcement agencie
investigating perpetrators  of
genderbased violence; Creation
of partnership with local civilociety
organization to reJ2 NI &
misconduct and complaints/report
on genderbased violence o
harassmentthrough the Gievance
Mechanism

Provision of opportunities fo
workers toregularly return to their
families;

Provision of opportunities fo
workers to take advantge of
entertainment opportunities away|
from local rual communities

Increased risk of
communicable diseases
(including STDs and
HIV/AIDS)

Screening  worker influx  fo
communicable disease an
providing treatment, as

appropriate, to reducesxposure to
the local population

Vaccinating workers again
common and endemic (locally
prevalent) diseases;

Contracting of an HIV servic
provider to be available ossite in
highrisk areas, where worker
numbers are above a certai
threshold,;

Implementation of HIV/AIDS

educationprogram;

Information campaigns on ST
among the workers and loca
community;
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Subproject Activity

Potential Benefits

Screening of E&S Impaci
and Risks

Potential Mitigation Measures

Education about the transmissio
of diseases, age of consent the
project area,and reminder about
Code of Conduct

Improper drainage can affeq
the aurrounding agricultural
land

Incorporate the drainage
considerations in the design stage

Infrastructure damaged by
influential  farmers  and
water distribution disrupted
through Direct Outlets

Legal action against those damagi
the infrastructure

FOs argjiven magisterial powers t
take action against perpetrators b
filing FIR

Community
work hazards

exposure td

Barricade the work areas with ha
fencing to prevent the entry o
community in the constructior
areas.

Placing adequate signboards a
flagmen to divert the community
away from the construction works.

Community awareness programs (
constructionrelated hazards
including awareness programs
schools

A temporary disruption in
water supply during repai
and rehabilitation

The works shold be designed
carried out to avoid any disturbanc
to the irrigation flows and taitend
farmers are not adversely affecte
by the upstream improvemen
works (e.g. through temporary
water diversion works around th
construction works or pumping @
water  from upstream to
downstream or carrying out work
during the canatlosure period)

Rehabilitation of Selecte
distributaries under
Component 2.1

Improve irrigation
services through
out the command

General construction
related impacts such as s¢
erosion and seithentation,

SIDA/PMU will develop sigpecifc
ESMPs, for the subprojects that a
expected to have moderate t

. area includindail dust and noise pollution| substantial risks (which will b
Improve lastmile water . . o : .
. . endfarmers and generation of waste ang identified using a screenin
service delivery by . . . e
N enhance the wastewater dischargeg checklist), with adequate mitigatio
rehabilitation of water . .
courses and higlfficiency agricultural surface and groundwate| measures. These measures will
productivity. pollution, traffic and road integrated into the contract
safety, occupational healtl documents and will be
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Subproject Activity

Potential Benefits

Screening of E&S Impaci
and Risks

Potential Mitigation Measures

irrigation system under
Component 3.1

Increased
agricultural
productivity — will
enhance the
economy of the

farmers and reduce
the poverty in the
region.

risks and
health and

and safety
community
safety risks

subsejuently implemented during
the construction.

For the subprojects with smadkcale
civil works and limited E&S impac
and risks, a generic/standard ESN
and ECPs developed by PCMU
be used.

Please see the mitigation measurg

Water could be : )
covering all types of esironmental
saved that can be . :
. and social impacts, unde
used to serve tai :
Component 2.3 of this table
areas, to restore
environmental Irregular profile and zigzag | Rebuilding or realignin
flows, to secure| alignment of banks with watercourses to increas
water for a variety| many points of weakness; | conveyance efficiency by reducir
of needs and to variable crossection of seepage, evaporation, an

even expand the

water channels; silt

operational losses

area under| deposition causing . .
ST " . Construction of washing ghats ar
irrigation restrictions in flow and :
. animal ponds to prevent damag
overtopping;trees, shrubs, .
; oo and pollution
and vegetation growing in
watercourses; damage Construction of water storag
caused by rodents and farn] ponds, solarization of lift pumps o
animals; Bank cutting and | watercourses
pluggnjg for water Installation of hand pumps i
extraction o .
communities to prevent extractior
of water from water courses for
domestic use
Farmers do not Strergthening WCAs and buildin
contribute to the their soft, financial and technicg
maintenance of capacity to manage and mainta
watercourses water courses
Financial assistance to farmers f
maintaining water courses
Capacity development of wome
farmers and increasing the
participation in WCAs
Fragmentation and Installation ~ of  higkefficiency
unlevelled land causing irrigation system (HEIS), increasi
spills and drainage issues | precision land levéing service,
reclamation of sakaffected soils,
rehabilitation of onfarm access
drains,
Increase in Farmers might take too long Establishing demonstration sites 1
efficiency of to shift from conventional | showcase crops and CSA practi

irrigation water use

to groups of farmers, drawn fron
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Subproject Activity

Potential Benefits

Screening of E&S Impaci
and Risks

Potential Mitigation Measures

Promoting Climate Smart

Agriculture
Component 3.1

under

Increased
agricultural
productivity.

agricultural practices to CS/
practices

FOs and WCAs, using ti@rmer
Field School approach

Introducing CSA in salinigffected
lands to demonstrate improve
productivity that can prompt
acceptance of CSA practic
amongst farmers.

Training women and small farme
and incentivizing them to adopt t
highvalue crops through smar
agriculture

Farmers do not get access
required tools and services
for CSA

Capacity development of th
Agriculture Department in
providing technical assistance
farmers in CSA

Friction between/amongsit
Engineers  of lIrrigation
Department AWB, and FO
over the management o
modernizd branch
canals/distributaries

Roles and responsibilities of wat
bodies redefined as the departmer
are restructured to avoid duplicity

Contracts to be developed in loc
languages andhared with FOs. Bill
of contractors to be approved upo
clearance from FOs

FOs unable to effectivel

Undertaking pilot project to

manage modernizeq determine the capacity of FOs

distributaries Capacity development of FOs
soft, financial, and technat skills

Tailenders being Regular and timely elections ¢

apprehensive of hydrauli
structures that can allow
upstream to control flows in
the distributaries

AWBSs to ensure representation
tail-enders

Regular meetings of FOs with AW,
to discussrrigation related issues

Robust and transparent GR
system, including digital, to timel
address grievances

Grievances over the
allocation ofwater andthe
release of water

AWB, FOs, and WCAs meet regulg
to decide water needs and timing
and develop proper schedules
based on crop requirements

Improper O&M might lead tg
deterioration of new
hydraulic structures

Setting budgets for reguld
maintenance and preventive care
new hydraulic structures

Improving abiana collection t
generate revenue foD&M
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quality of produce,
reduce postharvest
loss, and increast
value addition

Address the
financial constraintg
facing  producers
and enterprisesby
providing access tq
loans financial
institutions through
warehousereceipts
(without selling
their produe)

Subproject Activity Potential Benefits | Screening of E&S Impaci Potential Mitigation Measures
and Risks
Lack of drainage might resu Incorporate the drainage elemer
in waterlogging and salinity | at the design stage
Component 34 | Reducee value chain| Gaps in  simultaneoui Value chain mapping and analysis
Developing Agriculture constraints to| investments in productivg selected agricultural commoditie
Value Chain higher value, water capacities, business skill for comprehensive Value Cha
thrifty crops. and infrastructure| Development
development to create ar . _ i
Improve : . Provide partial financial investmer
- enabling environment for :
productivity  and to agrientrepreneurs through 3

value chain development

competitive process

Build technical capacity of farme
and processors in value addition

Market uptake weak of new|
crops or valueaddedagri
products

Strengthening market informatior
sources and services to enab
farmers/processors/agti

entrepreneurs to be demandriven

Promote digital market platforms
like Pakistan Mercantile Examge
(PMEX) for trading agriculturg
commodities

Introduce smart technologies an
facilitate farmers in using -e
commerce and #rading platforms
together with traditional
approaches of marketing an
distribution

5.4 Screening of Potential Resettlement Impactf Physical Interventions

Potential resettlement impas are expected in the projeamainly from the rehabilation of canals
including minor canals and distributarieBhe right of way of canals and the canal embashts in
Pakistan, including Sindh, are occupéatroachedby the squattersThe resettlement impactand
the entitlement matrixare discussed idetail inthe RPF.
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5.5 Strategic Overview of WateRelated Environmental Issues in Sindh Province

5.5.1 Strategic Environmental Issues in Water Sector in Sindh

A detailedStrategic Overview of water and environmental issues in Sinslgiven in Annex 9The
strategic environmental issues in the water sector in Sindh are sustainability of surface and
groundwater resources and their main usésigation and drainage, urban and rural t®a supply,

and wetlands including the Indus Delfdood management and dryland management. Bimtegic
Overviewin Annex girst reviews the history of Sindh from a water management perspedtivken
discusses the overall situation in the provincelalescribegach environmental issué& summary of

this overview is presented in Tablel5The SWAT witlevelop ébroadStrategic Water Plaio address

these challengesand develop mitigation measureg# draftscopeof work for the study is given in
Anrex 9.

Tableb5.4: Strategic Water and Environmental Issues in Sindh

Reference to

Issue StrategicOverview Sectionin
Annex 9
Water resources From a semnatural flood based system, the water resources syster 2-3

Sindh has become largely engineered, with winners and loser
sustains a larger rural economy than planned, as made clear by
steeply increased cropping intensity. Climate chargy@riesenting g
new set of conditions with erratic rainfall events, increas
evapotranspiration and higher frequency of floods atrdughts

Surface water Due to increased water use, reduced storage capacity, larger diver 4
to flood plains and the canal commands and the change in crop
patterns, scarcity has increased as seen in the increased number o
with zero outflow below Kotri.

Groundwate Groundwater was underused in Sindh until 2000, but its use 5
increased since then. The resources are precarious, either iso
small aquifers in drylands or freshwater pockets in saline ar
Considerate (conjunctive) management is required.

Water logging Water logging began developed rapidly in the 1960s and 6
persistently affects 385% of the irrigated area on annual basis, w
the problem most prevalent in the poshonsoon season. Widespree
water logging explains the current massive aratoss due to non
beneficial evaporation, but also suppresses crop yields and cg
health hazards.

Irrigation {AYRK A& K2YS (42 GKS ¢2NI RQa f 6
been challenging, with frequent breaches and embankm
overtoppingand unauthorized diversions. A major problem is the |3
number of direct outlets that have been sanctioned since the 19]
creating inequity and complicating the management of the syst;
Despite many changes to the system (additional storage, conjumn
groundwater use) water allocations/irrigation duties for the cal
commands were never updated and are now largely informal and
optimal. Crop water productivity, especially in the lower part of {
system, is low.
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Issue

StrategicOverview

Reference to
Sectionin
Annex 9

Drainage

In response toincreased waterlogging and salinity, an extens
drainage network was developed from 192000 to remove seepag|
water. The drainage network is not equipped to evacuate storm we
which has caused flooding and has foregone opportunities
recharge. Opration and maintenance of the drainage network
problematic. The Left Bank Outfall Drain has aggravated floo
problems around Badin. The Right Bank Outfall Drain is not compli
as a consequence drainage effluent is now deposited in Manchar
causing this huge water body to rapidly deteriorate.

6

Multifunctionality

The canal network was designed to provide for agriculture, bui
{AYRKQa LRLJzZ GA2y 3INBg | yR 0
drainage network became increasingly multifuncébnit became the
basis for industrial water supply, waste disposal, and domestic sery

2,67

Water quality

Water quality is a major concern due to the long term practice
disposing untreated industrial or municipal wastewater in the canal
drainage systems. This has spread high levels of cadmium, leac
mercury into the surface water system. In several districts of Sil
arsenic concentrations in ground water exceed the WHO guidelin
Mmn >3kt d® ¢KS OF dza S A afirénoxytsydraxidesd
due to poor groundwater management.

Drinking water
supply

Drinking water supply in rural Sindh is problematic, with 98% of w
samples deemed unsafe for drinkinBacteriological contamination
due to inadequate handling, is therime problem.Microbiological
pollution of shallow groundwateg the main source in rural areas
presents additional health risks. The other challenge is the high

functionality of improved public systems that stands at 56%; this is
for any county. This is largely compensated for by widespread- <
supply systems that use precarious tiny water lenses. The situatij
not much better in major cities, where 84% of samples have |
coliforms and where there is a shift from taps to reverse osmdaig®
and water tankers.

Wetlands

Sindh has a many wetlands, including ten with Ramsar status. V
these wetlands harbour important biodiversity and contain unus
potential, they have also been in decline due to reduced water supg
poaching, polition, invasive species, and encroachment.

Indus Delta

The Indus Delta has witnessed a steady decline since thel ®ids.
The development of hydraulic structures on the Indus (reserv(
barrages, flood protection bunds) has deprived the Deltfesth water
supplies, flood pulses, and sediments. The failure of the tidal
changed the configuration of the Delta further. The decline
mangrove forests (now reversed) and dewmel rise have furthel
affected the Indus Delta. Until now, no concatteffort has worked on
protecting this once buoyant area.

Floods

Over the last 15 years, Sindh has been the scene of several §
flooding events. The higher depression over the Indian Ocean mal

likely that floods will occur more frequently. Though equipped w

10
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Reference to
Issue StrategicOverview Sectionin
Annex 9

flood protection bunds along the Indus River, thamagement of the
main hydraulic system (irrigation and drainage canals) is not equif
to mitigate the impact of flood events.

Drylands The drylands of Kohistan, Tharparkar, and Nara Desert are amon 11
most densely populated globally. Unlike simititylands elsewhere ir
the world, there has been little management of the specific resour
of these areas beyond the construction of small dams. Groundw
resources are particularly fragile and under threat.

5.6 AddressingCumulative Impacts of the\WAT Project.

This section gives the preliminary identification of Valued Environmental Components, @/€@s)

assessment of potential cumulative impacts contributed by the SWAT prdjeigtailedCumulative

Impact Assessment (CIA) of tB&VAT Projeatvill be carried out as part of theproposed Strategic
Water Plan development durirthe implementation of Component.2

5.6.1 Valued Environmental Components (VECS)

The key issues discussed in Tablecan be considered as thealued environmental components
(VECs) in Sindh ProvincEhe most important oneselevant to the SWAT ard) surface water
resources; ii) groundwater resources; iii) Wetlands incl Manchar Lake Iv) the Indusabdltg the
dryland areas.

These VECs abeiefly described belowand the detailed indicatros for the VECs will be identifiader
the proposed CIA study.

(1) Surface water resources

Water resources available in Sindh are limited. Mean annual rainfall in the province ranges between
100 and 200 mm. The main source of water available to Sindh is the Indus River, which is diverted
through the extensive hydraulic infrastructure that hasheut in place over the last century in the

form of the Lower IBIS. River water is supplied to users by diverting it to a canal system through three
barrages: Guddu barrage, Sukkur barrage, and Kotri barrage. These barrages divert water to 14 main
canalgincluding two serving Balochistan Province) via an intricate system of 117 branch canals, 1,400
distributaries and minors, and 44,000 watercourses. The canal system in Sindh has an aggregate length
of 13,325 miles (21,445 km), and it serves a gross cordraega (GCA) of 5.8 million hectares. It was
designed to serve the agriculture sector. However, under recent economic development following
rapid urbanization and industrialization, and the population increase, the pressures from other sectors
are also ineasing quickly. Effectively, the 12 main canals of Sindh have been transformed into multi
purpose canals serving agriculture, industries, householdsftadnvironment including wetlands,

the Indus Delta, and natural habitats.

Flows into Sindh at Guddweraged 65.19 MAF between 2004 and 2019, with flows concentrated in
June and September. According to the Water Apportionment Accord, a total volume of 25 MAF in any
5 year period (an annual equivalent of 5 MAF) be released below Kotri as environmemsa(diging

Kharif period) to maintaira stable coastline and sustain mangrove vegetatiorthie Indus delta.
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However, the actual releases below Kotri were only about 1.76 MAF. It was also estimated that about
1992 of irrigation water losses during Kharéfason.

Under business as usual circumstances, water demand will increase in Sindh as a result of the
combined effect of population growth, structural change in the economy, and increased requirements
of irrigation water due to climate change. The largpatt of the increased demand comes from
agriculture, but water demand from municipal and domestic users is expected to more than double,
with higher demands on quality and reliability. Given the limited nature of water resources in Sindh,
better managemenof existing resources is imperative to deal with future demand.

(ii) Groundwater

For a long time, groundwater in Sindh was less visible, overshadowed by the surface canal system.
There are threehydro-geological zones in Sindh: (a) the Eastern (Thar) Dg&grthe Western
Mountain; and (c) the Indus Valley or the Plains of Sifidlle. most important groundwater area in
Sindh is the Indus Plains, which is recharged by the meandering river and the irrigation network. The
Indus River in Sindh Province generfitiys on a ridge and is hence mainly influent, meaning that it
feeds the aquifer systems alongside it rather than being fed by it. Along the Indus, groundwater quality
in Sindh is generally fresh and useable (within 1500 RRM)to centuries of seepagen laddition

there are scattered lenses of fresh groundwater, varying in depth and size, throughout Sindh close to
the irrigation canals. These lenses, fragile as they are, are important for loesigply drinking water
systems.

Overall, however groundater is saline, and salinity increases at deeper levels. At shallow depth (0
25 m), 65% of the areas are saline, whereas 81% of the deepdiO(rtn) layers are salinén
comparison to other parts of Pakistan, private tube well development has been tgkkass in Sindh

due to the prevailing groundwater salinity. Moreover, in normal years the relatively generous surface
irrigation supplies, especially on the right bank of the Indus, reduce the need for additional groundwater
use.

(i) Wetlands

Important wetlands have formed throughout Sindh. As a result, Sindh is not only endowed with a large
number of wetlands, but also with an important variety of wetlands. The main types of wetlands in
Sindh are the following:

marine (coastal wetlands including coastal lags)

estuarine (including deltas, tidal marshes, and mangrove swamps)
lacustrine (wetlands associated with lakes)

riverine (wetlands along rivers and streams)

LI £ dza G NA Yy S 0 ¥ ®adrsyids,ysdampsYahd\ihgs)e ¢

= =4 -4 -8 -9

Under the Ramsar Convention, 10 Wetlanwere recognized in Sindh in 2021, which includes one
(Hub Dam) that is shared with Balochistan. In addition to official wetlands there are many other
wetlands, including game reserves and irrigated plantations. There are also many other potential
wetlands, including Badin and Kadhan Lagoons, Beroon Kirthar Canal, Charwo Lake, Clifton Beach,
Ghauspur Jheel & Sindhi Dhoro Lake, Khango (Khowaj) Lake, Hawkes Bay / Sandpit, Khipro Lakes,
Korangi and Gharo Creeks, Hamal Katchri Lake, Langh (Lungh) Lake, MadikeoShahbunder &

52 For instance, in 2018019 the inflows were 480 MAF, of which 35.66 MAF was consungadost of it in
agriculture (33.80 MAF). Water losses where 6.69 MAF, mostly in the kharif season.
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Jafri Lake, Phoosna Lakes, Pugri Lake, Sadhori Lake, Nara Canal, Soonhari Lake, Tando Bago Lake, and
Sanghriaro Lake

Wetlands are very important for the survival of local biodiversity. The aquatic flora and fauna in each
wetland adaptto their bio-geochemistry. With the enormous variety of wetlands in Sindh, the
cumulative biodiversity is large.

Among the wetlands in Sindh, Manchar Lake standsManchar Lake isne ofthe largest natural
shallow laksin Asia. Tie lake has a meastepth between 0.5 and 3.75 meteand an average area of

233 knt, whichcan extend from 200 to 500 km2, but has in the past fallen dry as Tdlwater in
Manchar lake has three sources:; overflows of the Indus Riverpffuinom the Khirthar Mountain

range, and since 1932 the Main Nara Valley Drain (MNVD). The importance of these sources has
changed over time. As the inflows of the flood runoff from the Khirthar range reduced due to upstream
development as have the high waters from the Indus, follgnthe regulation of the river, the
drainage inflows of the MNVD has become the prime source of water for Manchar take
occasionally augmented by floodwater releases either from Khirthar range or the Indus. With this
the quality of the lake waterdls become problematigffecting the people living on and close to Lake

as well as the environment at large, including the groundwater bordering Manchar Lake. In particular
after 1981 when the MNVD was remodelled to carry the effluent of a large nunflsenaller drains,
disposals from industries and domestic waste as well as excess water from agriculture and saline
seeps started to dominate the inflowThe accumulation of polluted supplies through the Main Nara
Valley Drain (MNVD) in combination witrethigh evaporation from the shallow waters transformed
Manchar into a saline lakésa result, calcium, hardness, chlorine, arsenic, nickel, manganese, zinc,
copper and sulphate are above permissible limits.

(iv) Indus Delta

The Indus Delta covers 600,000diang the coast of Pakistafhe Indus Delta ibe fifth largest delta

in the world and also a designated Ramsar wetland siteontains many different ecosystems:
riverine forest, freshwater lakes, irrigated areas, and brackish wetlands. Prior tettetoggment of

the megairrigation infrastructure on the Indus and its tributaries, it was a highly produetiea with

rice cultivation on the higher lands and rich grazing on the dried up inundated areas. At present, it is
an area of ecological deteridian, endemic poverty, and poor access to basic services such as clean
drinking water.

A number of humasmmade interventions have caused significant environmental transformation, that
has undermined the natural production potential acaused the abandonmémf many villages

i.  Severe reduction of water deliveries with the expansion of the irrigation networks and the
conversion of the floodplainsDue to the reduced river flows, the saline barrier has moved
upstream of the Indus, affecting the river ecology and freshwater availabilityge areas of
land in the Thatta, Sijawal, and Badin Districts.

ii. Severe reduction of sediment inflok conserative estimate is that 250 million tons of
sediment were deposited in the Indus Delta in natural conditions. This maintained the Delta
on the highenergy coast of the Arabian Se#&ollowing the estimated 80% reduction in
sediment discharge after the camgction off Tarbela and Mangla Dams the deltaic shoreline
along the central delta coast has receded at average rates of 50 m/year.

iii.  Change of flooding pattern®ue to construction of embankments, the Indus River has been
confined.The flooding area hasdeced, further affectedby the changes in river releases. This
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has had several effects, an important one being the reduced recharge of groundwater along
the Indus. This has also resulted in saline water ingression.

Fall out of the failed Tidal LinRs pat of the massive LBOD, the Tidal Link Canal was
constructed to carry the saline drainage effluent from the spinal drain 42 km across the
mudflats of the coastal zone to the Arabian Sea. Soon after completion, some of the banks
and weir structures in the dal Link failed in the highly sensitive silty loam flats. The scouring
of the tidal linkg basically creating a new rivemoved the tidal effect much further

upstream (70 km).

Change of mangrove forest covénethird of the Indus Delta was originalbovered by
mangrove forests, in particular Avicenna Marina. Over the yearsyehistation has changed:
mangrove cover dropped to 10% in 2010 due to the changed hydrology and encroachment. In
recent years, with concerted efforts, mangrove cover has iregdao 13% with success
achieved especially on the Right Bank of the Ind@ihge. mangroves have many economic and
ecological benefits. They are sources of firewood, timber, and bee forage, and they serve as
grazing areas for livestock and fish spawning gasu

Sea level risélhere is a gradual rise tife sea level along the coast of Sindh. Data show that
the sea level near Karachi has risen from 7,029 to 7,238 mm during the2®1f5 period,
indicating a rise of 209 mm (or 20.9 cm) in the past 100 y&ombined with the reduced
inflow of water and sediment from the Indus, this has caused an increase in the area in the
Indus Delta that is saliffected and permanently inundated, at 97,000 and 135,000 ha from
1972 and 2018 respectively due to sea intrusio

Dryland areas

There are large and important areas in Sindh where water supply, agriculture, and livestock keeping
depend on the effective use of rain runoff or floods. These are the dryland areas outside the Indus
Basin Irrigation System, covering%Qof the Province. The dryland areas in Sindh have received
relatively little attention, yet they are very important, serving as watersheds, grazing areas, wildlife
reserves, and sources of special botanical products, charcoal, and timber. These aremsahous
surprisingly large human population in Sindh due to the intimate integration with the economy of
irrigated areas. As they harbour unique flora and fauna, several parts of the dryland zones have been
designated as protected areas: Khirthar National Patlkib Wildlife Sanctuary, Mahal Wildlife
Sanctuary, Nara Wildlife Sanctuary, Takkar Wildlife Sanctuary, and Rann of Kutchh Wildlife sanctuary.

5.6.2

Protecting the VECs through SWAT Water Resource Management (Component 1)

The overall objective of the activitiegider component 1 is to establish the institutional and legal
framework for integrated water resources management and to get the process of systematic and pro
active management of water resources going, something that so far in spite of the enormous
importance of water resources management in Sindh has beenexgsient. All activities under
component 1 will contribute to the protection of the VECs (see table below), but the most so from the
Sindh Strateicc Water Plan, under activity 1The table belowgives the activities' impact under the
SWAT Water Service Delivery components. The impacexpezted to behighly positive (blue dots).
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1. Water Resources Management
1.1 Policy andhstitutional Reforms ® & & & O
1.2 Sindh Strategic Water Plan (SSWP) ® & & & o
1.3 HydreAgro Informatics Program ® & & ¢ ©

Component 1.1 Policy and Institutional Reforms will create the new legal basis for integrated water
resources management and will restructure current institutions (Irrigation Department and SIDA) into
an Irrigation and Water Resources Departmetiitus broalening the remit of these institutions to
address water resources management and multifunctionality. This also creates the basis to address
the hitherto neglected dimension of water resources management, particulgrbundwater
management. By bringing weit resource management within the canal command areas within the
scope of operationsa more profound approach to resolving waterlogging can be developed based on
regulating/ curtailing the inflows in the different waterlogged areas. Simjléldgd managment is

served by a rethink of how the canal system is operated during times of heavy rainfall. The policy
reformsc by virtue of having a Sindh Water Resources Commission and designated Area Water Boards
not only for the Indus Based Irrigation System &lsb for the dryland areas of Sindh and importantly

for the Indus Delta can also contribute to better management of wetlands, including the Indus Delta,
and the dryland areas.

Component 1.2. Sindh Strategic Water Plan. Building upon the Sindh Watsr, Boé SWAT support
activity will facilitate the preparation of the Sindh Strategic Water Ridnichis meant to be updated
every 5 years and align with the Sindh Water Policy. Annede8dribeghe scope of the development

of the Sindh Strategic Wet Plan. So fathere has been no such effort of bringing all stakeholders
together to systematically address integrated challengasch as combining flood management and
groundwater recharge, controlling effluent discharges into the canal system @aovmwater quality

and with this safe drinking water availability, thus mainstreaming multifunctionality, revisiting water
allocations to facilitate conjunctive management and control water logging and developing
appropriate cropping patterns. The Sindlrafegic Water Plan and the stakeholder procesili
address priority concerns such as water productivity, (reduced) water logging and salinity, water
quality, safe sourcing of urban and rural water supp§fluent control,groundwater management
and flood/ drought management.

This Sindh Strategic Water Plan will consist of a main plan for the entire province and subplans for all
12 canal commands, two dryland zones and the Indus Delta. The plan will be developed under the
aegis of the Sindh Water Conssion and the Water Resource Management Unit in the new Irrigation
and Water Resource Management Department. The plan and subplans will be prepared with the help
of consultants and recent graduates from the Sindh HHis.plan and subplans will discuessrent
performance and agreed improved operations, taking into account different climate scenarios. The

ESMF oSWAT 136



improved performance should be reflected in fiyear targets, that refer to the Sindh Water Policy.
The targets will be underpinned by plannedtigities and responsibilities. These should incldle
improved operations, (2) improved regulations (3) investments and capacity building and (4)
monitoring and tracking

Component 1.3. Hydrégro Informatics (HAI) Program. The HAI is méalie the backboneof the

Sindh Strategic Water Pldor water management in Sindh. For this reastive HAI will collect and
make available data on a permanent basis and deliver i) crop monitoring and productivity reports; ii)
canal flow monitoring reports; iii) war balance reports; iv) flood monitoring and mapping; v) drought
monitoring; and vi) agranet communication to farmers. As such the HAI is also meant to feed into
direct operations and farmer information. The HAI should also deliver data on topics foh whi
information is now only available in a patchy and @fmanner, such as the status of groundwater,

the extent of waterlogging, water quality and the status of the Indus Delta.

5.6.3 Impact on VECs from SWAT Water Service Delivery (Component 2)

The overalbbjective of the water service delivery component is to improve the delivery of canal water
services to enhanc¢he agricultural water productivity and to improve overall water resources
management. The remit of this component is in contrast to componentidre focused on the canal
system and makes investments in these. There is no engagement in the dryland areas

The table below gives the activities' impact under the SWAT Water Service Delivery compdhents
impactare either highly positive (blue det Blanks stand for a lesser relevance. There are no negative
impacts foreseen on the VECs by any of the SWARdGties under component 2, as explained
below.
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2. Water Service Delivery
2.1 Integrated FO Area Development ® ®
2.2 AWB and SIDA Support ® ®
2.3 Left Bank Main Canals ® ® ®
® @

2.4 Right Bank Preparatory Studies ®

Componene.1 Integrated FO Area DevelopmeBiDA. Thseinvestmensmay alseserve as examples
of how to better manage the surface and groundwater in irrigation and drainage systrseting
more equity and reliability of delivery of surface water and the safe use of groundwater.

Component.2: AWB and SIDA Support: This component will strengthecaib&city of the SIDA and
AWSB to deliver reliable service to the FOs and the capacity of SIDA to support tfer FQsoving
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canal operations and irrigation service delivery, including a focus on behavioral chaimgesvill
involve a mix of institutioal support, training, financial support and technical taolsupportSIDA,
AWBs and FOs. This will address the interlinkeddeng impacts particularly the need for practically
improved water resource management within the canal system, tailoringasarfirrigation,
groundwater use and protection, reducing drainage requirement, multifunctional managesareht,
water quality preservation. It may ingrain a bigger picture of water management beyond the
operational requirements of the canal and drainagiedstructure.

Component2.3: Left Bank Main Canal: The renovation of Akram Willhimprove theintegrated

water resource management of the canal system, including the secatey supplies to the cities and

the fresh groundwater lensesdjacent tothe caral (that serve as source of water for rural settlements

in this area with predominantly salt groundwaj}ePart of the renovation may also address the control

of the Akram Wah canal for effluent disposal. The study on the regulating canal deliveriesvand fl
distribution that is part of this component may also include operating procedures during floods and
downstream releases for environmental services. It should also address the unauthorized above quota
releases to the main canatghat is a cause of watgging and reduced releases to the Indus Delta.

Component2.4: Right Bank Studies and Emergency Works. The component will finance detailed
studies for the renovation of three main canals on the Right Bank that are supplied from Sukkur
Barrage (Dadu, Ri@nd Northwest Canalgnd the Warah branch canal. The Right Bank command
area is characterized by low levels of agricultural productivity, excessive waterlogging and salinity, and
widespread poverty. The largest and previously most ecologically impoftashwater lake in
Pakistan, Manchar Lake, is severely degraded due to the inflow of highly contaminated water from
the Main Nara Valley Drain. The studies should develop and lead to a comprehensive plan of action
dealing with irrigation, drainage, wetldnprotection, water resource management and delivery of
multifunctional services (including drinking water) on the Right Baoémbining investments with

better water management practice and optimized water allocation.
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6 Environmentahnd Sociahssesment Framework

This chapter describes thstep-by-step methodology tocarry out the environmental and social
assessmenstudies for proposedsulprojects from the screening stage tthe completion stage
Procedures for the preparation of A/RAP dedailed in RPF.

6.1 The £quenceof Proposed Activities

The sequence of variowtivitiesto be followed duringhe environmental and social assessmeifit
the proposed sulprojects, from screening tothe preparation of ESIAS/ESMP&hd their

implementation are given inTable 6.1 Detailed guidelines for carrying out these activities are

described in the subsequent sections.

Table6.1: Sequence of Proposed Activitiésr E&S Frameork

Step | Activity Description ofthe Activity TimingStatus | Responsibility
1 Screening Screening of the propose( After PIUs (EMU of SIDA and Al
(Annex 2) subprojects to assess thg identification of | Agriculture Department) will
requirement of safeguarg the proposed| conducta screening exercist
instruments (site-specific| subproject (Annex 2 whenever the rew
ESIAS/IESMPS or geneg projects are identifiedPCMU
ESMPsio be prepared will review and approve the
For subprojects that do no screening forms
requireany civil worksensure
relevant mitigation measures
provided in Tables 5.1 to 5.
are implemented.
2 E&S Environmental and socig During PIUs (with the support of PI(
Considerations | aspects (e.g., site selection | Feasibility and
in Project| spoil management, land | E&Sassessment
Design &| acquisition) shall be| studies
Analysis of| considered duringhe analysis
Alternatives of various project alteratives
and designs
For subprojects that do no
involve any civil works
stakeholder consultations wi
be carried out in accordanc
with the Stakeholder
Engagement Plan
3 E&S Studies ¢ | Primary baseling During E&S| PIUs with the support of Pl
Baseline Datg environmental data of the assessment and ESIA Consultants
Collecton, project influence areg studies
Impact (covering physical, chemical
Assessment biological and socioeconom
preparation of| environment) will be collectecd
ESIAESMPand Assessment of impacts an
RAP/ARAP L
their significance
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affected communities)prior
to E&S studies and after

Step | Activity Description ofthe Activity TimingStatus | Responsibility
Preparation of site-specific
ESIAZSMBand RAPs
4 Consultations | Consultations  with  thg During E&S| PIUs with the support of PIC
and Disclosure | stakeholders (including studies

and OHS Plansand will
implement them

Regular  monitoring and
reporting of compliance by
the Construction supervisio

completion of draft| After
ESIAESMPand RAP/ARAP | completion of
Discbsure of the ESIAnd RAP ESIAESMP and
: : RAP/ARAP
(including translated
summarie} on PIUQA 6 S
and pm external website o
the WB
5 Submission ol Submission of BSESMP| After PIUs PCMU will coordinate
ESIAESMP and | documents along with Completion of| the approval process.
RAP for Sindh| necessary fees t&indhEPA,| ESIAESMP ¢
EPA and WB| andarranging a public hearin{ Prior to
clearance for SindhEPA construction
6 Environmental | Preparation of environmenta Prior to bidding | E&SStaff of PIUswill review
and social| and socialspecificatiors for and approve the bidding
specifications | bidding documentsincluding documents
for Bidding| preparation of BOQs an
Documents inclusion of ESMP in th
bidding documents.
7 Implementation | Contractors will develop sitel During E&S staffof all PIUs will
of ESMP specific constructionESMPS Construction review and approve theG

ESMPs and OHS Plans.

ESHS Staff @@ontractor will
implement the plans.

E&S staff oPIUs and PIl@ill

consultans and EMUof SIDA ismupleerr\wl:Zﬁtation of t;g:e
and PMU of ASPD pI;nS

6.2 Step 1. Screening

For subprojets that are yet to be identified, a screening exercise will be carried out once they are
identified through a reconnaissance site visit. The purpose of this visit will be to initiate the
environmental and social assessment of the project, to assess #aiba conditions of the area, to
identify the key environmental resources and social features of the area, to identify any environmental
and or social sensitivity of the area, and to determtimepresence of any environmental and or social
hotspots in tle area. A checklistAinex 2 will be filled for subprojects based upon the findings and
observations of the reconnaissance visit

The outcome of the screening exerciseshether the proposed subprojects would need detailed ESIAS
or ESMPsThe screenig will help to categorize the subprojects into highpstantial, moderate and
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low risk category project¥ 2 f f 2 6 A y 3 guidSnceand thd qRidanc® {orChis categorization
and type of instrumentsre given in Annex 2 The screening report will be shared with the World
Bank. If the screening concludes, the proposed subprojects are ofrislgand substantial risk
categoiesanda detailed ESlandor a sitespecific ESMP will be developed. For the low to moderate
risk pojects, the generic ESMPsAnnex3 and ECPs iinnex1 will be usedTentativecategorization

of the subprojectsand required E&S documentation are given in Table B@wvever, it will be
confirmed afterthe completion of the screening exercise.

The caanl rehabilitation and modernizatioworksthat includelargescale civil workare expected to
require sitespecific ESIAs afad ESMPswhile works related tothe improvement of lasimile

connectivity of distributariesand other smallscale rehabilitation worksre expected to require
genericESMPs

Table6.2: Potential Categories of Subprojects and ER8quirements

Component Project Activity Potential E&S| Required E&S Documentation
Risk

Classification (to be confirmed after screening)

2.3. Left Bank| Rehabilitation of Akram Wal Substantial to | Subprojectspecific ESIA/ESMP al

Canal Canaland Lower Nara Can High RAP
Infrastructure | with Chotiari Reservoi
ESIA, RAPand CAP have bee
Improvements

prepared for Akram Wah

21 integrated | Rehabilitation ofminor canals| Moderate  to| Sitespecific ESMP and RAP

FO area and distribuaries substantial
Agriculture
Development -
SIDA
Rehabiliation of water courseg Low to| Generic ESMBnd ECPs
Moderate
Construction of Socig Low to| Generic ESMBnd ECPs

infrastructure (canal crossingy Moderate
water collection points, etc.).

Construction of FO Offices

3.3. Improving | Rehabilitation and Low to | Generic ESMBnd ECPs
Agriculture IT | modernization of extenson | Moderate
Base and research Offices
3.1 Integrated | Rehabilitation of 300 wate| Low to| Generic ESMBnd ECPs
FO courses for improved lagnile | Moderate
Development - | delivery and additional lining
AWB of 2,640 water courses
Construction of Water Storag| Low to | Generic ESMBnd ECPs

Tanks and promote high Moderate
efficiency irrigation in 100(
acres

Rehabilitation and dswilting of | Moderate Generic ESMBnd ECPs
50 farm drains
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Terms of reference OR) for the propose&SIAESMPstudies have beeprepared andoresented in
Annex4. An outline(table of contents) of the ESEESMPreportsisalsogiven inAnnex4.

6.3 Step 2:E&S Considerations iBubprojectDesign andAnalysis of Alternatives

Environmental and social issueslivibe mainstreamed into the Project design through a detailed
analysis of alternatives of the subproject location, alignment, design, technology, and construction
approach. The primary objective of thé#nalysis of alternativ€® is to identify the
location/design/technology for a particular subproject that would generate the least adverse impact
and maximize the positive impacts.

The criteria to be considered in evaluating various alternatives will be based on the following sub
criteria:

1 Technical AspectfRobustness, constructability, geolognd maintenance requirements.
1 Financial Aspects: Construction cost and maintenance cost

1 Environmental Aspects: project footprinimpacts onterrestrialand aquatic ecologyand
1 Social Aspects: Land acquisition, Resettlement, nuisamcksocioeconomic impacts.

6.4 Step 3: BS Studies

6.4.1 Baseline DataCollection

Project influence area for eaddulproject will be identified coveringareas likéy to be directly or
indirectly affected by the subproject construction and operat#on their associated facilitiesreas

that will be subjected to impacts from unplanned but predictable developments caused by the
subproject, and areas that will be subjed to cumulative impacts that result from the subproject in
conjunctionwith the other activities in its area of influence.

Ba®line environmental data of the project influence afgavering physical, chemical, biologjeaid
socioeconomic environmentyill be collected througla review of secondary literaturend primary
data collection/surveyPrimarydata collectionwill be carried out for assessment fish migration,
riparian habitatswildlife habitats,forestsand other ecological conditions indhproject influence
area ambient air and noise qualitgnd surface water and groundwater qualitrimarysurveys will
alsobe carried outto establish the baseline sm@conomic conditions of the communities in the
Projectarea.Details of surveys to bearried out are given in the ToRsnhex4).

6.4.2 ImpactAssessment

Based on the initial assessment, potential impacts and risks of the proposed progcisbeen
identified and presented in previouUshapter5.

Detailed characterization andassessment ofhiese impacts will be carried out in the respective
subproject-specific ESIESMP In addition, he impacts of the proposed subprojects on the
environmental and social components will be identified through consultation with expertgrend
local community.The impacts will be analyzed and graded qualitatively (e.g. high, medium, low) in
order to identify the major impactsPotential impactswill be predicted usinghe professional
judgment of the multidisciplinary team members based baselineinformation collectedand any
modéling studies if requiredThe impact assessment wallsoconsider bothcumulativeand induced
impacts of thesulprojects.
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6.4.3 Environmentaland SociaManagement Plan

EMPs will be preparedin order to addresll the identifiedsubstatial environmental and social
impacts and risks following the principles thie mitigation hierarchy.To the extent feasible, all
potential impacts and risks will be avoided through design charagelf avoidance is not possibte
measures will be takemo minimize the magnitude of the impactMitigation measures will be
proposed forall the significant impacts. If the residual impacts are still significant even after applying
the mitigation measuregompensation measures will be proposed. Furtleghancement measures

will be proposedfor increasing the benefits of positive impactd samplemitigation plan as a
guideline,is prepared and presented ifable 63 to address the impacts during construction and
operation stagesBased on these guidebs, adetailed ESMP will be preparad part of the subproject
ESIAESMP

Generic ESMPs are prepaffed smaltscale and low to moderate risk proje@sd presented ilinnex

3. Environmental Code of Practices (ECRspeen prepared under this ESNU-provide guidance to

be followed to address generahvironmenal risks due to various activities during planning, design,
construction, operation and maintenance phases associated with salghroject The EPs willalso
include mitigation measures to addregsneral environmental and social risks associateth the
general construction activitieS'hese ECPs have been prepared in conformity with the World Bank
Group General EHS Guidelines and Good International Industry Prdttec&CPs are presented in
Annex1. The list of ECPs is given below.

ECP 1. Waste Management

ECP 2: Fuels and Hazardous Goods Management

ECP 3: Water Resources Management

ECP 4: Drainage Management

ECP 5: Soil Quality Management

ECP 6: Erosion and Sediment Control

ECP 7: Topddvlanagement

ECP 8: Topography and Landscaping

ECP 9: Quarry Areas Development and Operation

ECP 10: Air Quality Management

ECP 11: Noise and Vibration Management

ECP 12: Protection of Flora

ECP 13: Protection of Fauna

ECP 14: Protection of Fish

ECP 15: Road Transport and Road Traffic Management

ECP 1G-aborinflux Management and Construction Camp Management
ECP 17: Cultural and Religious Issues

ECP 18: Workers Health and Safety

ECPL9: Instream Construction Works (Diversidrydraulic structues)
ECP 20: Covid 19 Health and Safety Plan

Too To T o To T To To T To To T Bo T T Do T o Do I

An environmental monitoring plan will also peeparedin the EBMP to monitor the effectiveness of
the mitigation measureand compliance with the environmental standards.template for thiglan
isprovidedin Annex5.

Detailed guidelines fahe preparation ofA/RAPs are given in RPF

Physical and cultural resources management framework includiagoeRnd proceduresto be
implementedin case any chance finds ameade during earthworkshave beenprepared andare
presented inAnnexe.
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The GenderAction Planis provided inAnnex 7, whereas thelabour-managementframework is

presented inAnnex8.

The sakeholder Engagement Plan is provided in Annex 10.

Table6.3: SampleMitigation Plan

Impact Mitigation Measures (Please see Relevant | Responsible Responsible
Table 5.3or more detailed mitigation | ECPs for for
measures) Implementation | Supervision

E&S impacts due to Project siting

1.@ Elite capture by| Consult with all relevant stakeholder PlUs PCMU

land  owners  and/or| as described under the Stakehold

industrialists to ensurg Engagement Pla

disproportionate  water

allocation for them and/or| Ensure  representation of a

infrastructure stakeholder groupsiuring subproject

development for their own| identification, design and

benefits implementation.

2. Loss of vegetation an( Obtain clearance from tree cutting PlUs PCMU

habitats due to land| from relevantauthorities if they are

clearing under project located in the government property

footprints (for example trees located with ROW
belongs to thelrrigation Department)

Compensatory tree plantation at th
rate of Snewtrees per tree cut.

3. Involuntaryphysical ad | Prepare RAP for the subprojects EMU of SIDA an({ PCMU

economic  dsplacement| Adequate compensation an ADU/PIU

and replxement due to| resettlement assistance for affecte

acquisition of land for the| households as per the entitlemen

construction of project| matrix

facilities

4. Impact on residentia| Adequate compensation an PlUs PCMU

structures and wood ang resettlement assistance for affecte

fruit trees households as per the entitlemern
matrix

5. Employment generatior] The hiring of local people durin| Annex8 Contractotr PIUs | PCMU

for the local community | construction works

Environmental impacts during construction

6. Tree cutting from | Handing over thefallen tree to the Contractor EMU/PMU

construction sites owner CsC
Compensatory tree plantatioat the
rate of 5 new trees per tree cut.

7. Generation of spoil§ Transport and disposal of spoils af ECP 1 Contractor EMU/PMUCSC

(excess excavation) an designatedspoildisposal sites ECP5

their disposal Proper dumping and adequat{ ECP 6
compaction to avoid dust antklease
back to the river
Landscaping of the disposal areas afj
completion of works

8. Generation of| Containers of adequate size arn ECP 2 Contractor EMU/PMUCSC

construction including | numbers in place for collection g

hazardous waste various types of wastes (metq
rubbers, used fuels, batteries, etc.)

Procurement of services of a was
management contractor for transpor|
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Impact Mitigation Measures (Please see Relevant | Responsible Responsible
Table 5.3or more detailed mitigation | ECPs for for
measures) Implementation | Supervision
and treatment of recyclable an
hazardous waste

9. Generation of solid Segregation of solid waste into kitchg ECP 1 Contractor EMU/PMUCSC

waste from wot S N waste (organics), paper and plas{ ECP 16

campsites and offices (recyclable) and garbage (no
recyclable)

Placement of containers of adequa
size and numbers

Organic waste will be treated throug
composting or bugd on sites
Recyclable waste will bmanaged by
using the services of the waste
management contractor

Disposal of the garbage at tmearest
municipal waste disposal site

10. Wastewater dischargey Construction of wastewater treatmen| ECP 3 Contractor BVIU/PMUCSC

from the construction | facilities at the campsite (e.gseptic | ECP 4

camps, sites, and batchin| tank and soak pit) and at the worksit¢ ECP 16

plants (sedimentation tanks for batchin
plants and site drainage)

11. The potential risk of] Storage of fuels and chemisain | ECP 5 Contractor EMU/PMUCSC

soll pollution by| contained facilities ECP 6

construction works Availability of spill kits for immediat{ ECP 7
clearrup of any oil spills

12. Increased traffic on the Traffic Management Plan (e.{ ECP 15 | Contractor EMU/PMUCSC

local roads avoiding school hours, following spe
limits, hiring licensed drivers, etc
including awarenesgaising and safety
measures
EMU/PMUwill coordinate with other PIUs
relevant governmentiepartments like
traffic police district commissioner
office, etc.

13. Air and noise pollution Compliance with NEQS on vehicle § ECP 10 | Cmtractor PIUSPIC

from construction and| machinery emissions and ambiel ECP 11

traffic noise

14. Sourcing of aggregatg Reuse of excavated material from thh ECP 9 Contractor PIUSPIC

for concrete works construction sites to the extent
feasible
Source the material from the license
quarry and borrow sites.

Crushing of the boulders to th
aggregates and sand with adequal
dust control measures in place.

15. Impact on aquatic | Control of wastewater and sedimern ECF Contractor PIUSPIC

habitat due to| releases to the rivécanal ECP 14

construction activities

16. Impacts from| Use of noawood fuel for cooking anq ECP 12 | Contractor PIUSPIC

increased human activitie{ heating; ECP 13

on flora and fauna Code of conduct for workers an
employee$) protection of flora and
fauna
Awarenesgaising to workers on the
protection of flora and fauna
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Impact Mitigation Measures (Please see Relevant | Responsible Responsible
Table 5.3or more detailed mitigation | ECPs for for
measures) Implementation | Supervision

Social /Community and Occupational Health and Safétgpacts during Construction

17. Safety hazards due t¢ Traffic Management Plan (e.g.| ECP 15 Contractor PIUSPIC

increased traffic | avoiding school hours, following sp€

especially for children anq limits, hiring licensed drivers, etc

elderly people including awarenesgaising and safety
measures
EMU/PMUwill coordinate with other PIUs
relevant government departments lik
traffic police, district commissione
office, etc.

18. Community exposurg Barricade the work areas with han ECP 16 | Contractor PIUSPIC

to work hazards fencing to prevent the entry ol ECP 17
community in the construction areas.

Placing of adequate signboards al
flagmen to divert the community awa
from the construction works.

19. Dust from vehiculan Frequent sprinkling of water on th{ ECP 10 | Contractor PIUSPIC

movement on local roadg local roads and worksites to contrg

and construction activities| dust emissions

20. Impacts from the influx A construction camp will be built witf ECP 16 | Contractor PIUSPIC

of labor from the outside| all adequate facilities (safe drinkin ECP 17

areas water and sanitation, kitchen, re§ ECP 20
areas, recreation) Annex 8
The Contractor will establish
mechanism to collect the complaint
from the workers and address thos
complaints by the pproved GRM plan
The Contractor will implemen
measures specified in ECP 20 for Co
19

21. Possible cultural ¢ KS O2y (i NI} Ol 2 NX& | ECP17 | Contractor PIUSPIC

conflicts between| cover the program to promotg

communities and workerg awareness to the construction worke

and health impacts| on respectingthe local community,

Ay Of dzRA Y 3 4 4 avoiding gendebased violence, an(

and access and gendel the risk of spreading sexual

based violence transmitted dseases.
¢KS [/ 2yiNF OG2NDY
program will cover topics related t
Code of Conduct such as sex
harassment particularly  towards
women and children, violence
including sexual and/or gendérased
violence and respectful attitude whil
interacting with the local community

22. Workers Health and|/ 2 Yy RdzOG |+ w2206 K| ECP18 | Contractor EMU/PMUPIC

Safety due to hazards new construction site to identify ECP 19

associated  with  thel potential hazards that may arise fro

construction activities the proposed works or working
conditions to the project workers an
implement necessary contrg
measures.

Use of relevant personal protectio
equipment at all times
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Impact Mitigation Measures (Please see Relevant | Responsible Responsible
Table 5.3or more detailed mitigation | ECPs for for
measures) Implementation | Supervision
Regular training program for worker
on occupational health safet
(monthly training and daily toolbo
talks)

Incident investigation and reporting
Availability offirefighting, medical and
rescue facilities at the site fo
implementaion of an emergency
response plan

24. Risk of child labor No hiring of workers less than 18 yeg ECP 15 | Contractor EMU/PMUPIC
of age Annex 8

25.Impact on women and Measures to protectthe privacy of| ECP 16 | Contractor EMU/PMUPIC

JANI aQ LINRh&| women and girls by the contracto] ECP 17

presence of construction | sub-contractors and service providery Annex 8

labor

E&S Impacts during O&M

1. Management ofwater, | Maintenance of office facilities with PlUs PCMU

sanitation andwaste from | adequate water and sanitatio

the offices established in facilities.

the project
Regular collection anddisposal of
waste

2. lllegal off takes ang Design of stilling basins suitable f PlUs AWB

abstractions abovg flow measurement on main canal heg

sanctioned discharge fron regulators and fall  structures

the irrigationsystems Replaement of direct outlets with
APM modiles designed for sanctione
discharge

3. Mosquito breeding af Taking appropriate steps again FO AWB

the water storage areas | mosquito breeding and educating th
communities in preventive & curativ
measures against malaria/dengue.
Educating the community regardin
the importance and methods o
cleaning subprojectthe ponds and
tanks

4. AgrHogistic facilities| Educating the farmer/owner about FarmerOwner PU

operations ¢  waste | safe waste management and disposg

generation and OHS risks| EFPs During O&M
Educating the owners abouhe safe
and efficient operation of the phase
facility
Educating the ownes about standard
HSE procedures armmtecautions.

5. The project| Implementation of the integrated pes PlUs PCMU

interventions can| management plan prepared undgvB

potentially increase the funded SAGP Project

usage of pesticides and

fertilizers.

6. Environmental| Judicious use of the irrigation wate| PlUs PCMU

Degradation from| chemical inputs and use of alternat

Intensification of| techniques (such as integrated pe

Agricultural LandJse management, using diseasesistant
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Impact Mitigation Measures (Please see Relevant | Responsible Responsible
Table 5.3or more detailed mitigation | ECPs for for
measures) Implementation | Supervision
seeds, and mulchingyill be promoted
through awarenessaising and
capacity building initiatives which ar
included in Component3 of the
proposed project.

Adoption of IPM techniques will b
promoted through capacity building
programs.

Crop rotation practices will bg
promoted to avoid soil fertility
degradation.

6.5 Step 4: Stakeholder Consultations and Disclosure

Stakeholderconsultationwill be used to help identify opportunities and risks, improve subproject
design and implementation, and increase subproject ownership and sustainalSitakeholder
consultations will be carried during all phases of the projécstakeholdeEngagement Plan ahe
project is given in Annex 10.

The sakeholdersof the Project have beenassified into the following two categories.

1 Primary Stakeholders: include people, groups, institutions that eithgaltirect influence on
the project or are directly impacted (positively or adversely) by the project and its activities
These stakeholders includistrict governments that are involved in project implementation,
local communities civil society organizans, private landownersand poor nontitled
persons/households.

I Secondary stakeholders: are those that have a bearing on the project and its activities by
virtue of their being closely linked or associated with the primary stakeholderslando the
influence they have on the primary stakeholder groupBhese stakeholders include all
relevant government institutionsuch asSindhEPALocal Governmestand norgovernment
organiations.

Stakeholder consultations will be carried out at two stadéwe frst-stage sakeholder consultations
will be carried out during the preparation of teafeguard instrumentto obtain their feedback and
address their concern3he second stage consultations will be carriedadter the preparation ofthe
draft ESIAASMPto share the outcome of the ESIA study and to obtain their feedback.

The ESI&SMPand RART eachsubprojectwill be disclosed on thBCMUwebsiteand on the World
Bank websiteTheExecutive summary of the ESBX&l RAPwiill be translatednto Sindhiand will be
disclosed on th&?CMUwebsite. Hardcopies of the Executive Sumnrayorts of Sindhiwill also be
made available ithe local offices of the implementing agencies

6.6 Step 5:Submission of ESIESMPfor SindhEPAand World Bank Clearance

ESIAESMPand RARARAPfor each subprojectill be submitted to World Bank an&indhEP Afor
clearance and approval before imiting any construction work#n addition, theproposed subprojects
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require various approvals from the relevant government departments during implementation. These
requirements are summarized rable6.4.

Table6.4: Environmental Approvals and Permits Required during Implemtation of the Project

Details of Approval | Issuing Requirements Responsible | Timing
and Permits Authority Agency
1 | Clearance of World Bank Submission of PIUswith the | Prior tobidding
ESIAESMPand ESIAESMPand support of document
A/RAP A/RAP PCMU preparation
2 | Environmental SindhiEPA Submission of PIWswith the | Prior tobidding
Approvalfor the ESIAESMP support of document
construction of the PCMU preparation
subrojects
7 | Permitfor the use of | Mines and Submission of a PIUswith the | During the
quarry and Mineral request withthe support of construction phase
excavated material | Department location map othe | PCMU (before the use of
quarry area quarry and
excavated material)

6.7 Step 6: Environmental and Social Requirements in Bidding Documents

EMU of SIDA and PMU ofSRD(and their Engineering Consultantsyill include the following
Environmental, Social, Health and Safety (ESHS) Conditions in the bidding documents to ensure all the
mitigation measures proposed in the ESMiRs effectivelyimplemented
1 Past performance of the Contractor on ESHS aspects including sexual exploitation and abuse
and gendetbased violence;
1 ESHS Staff with the Contractor;
1 Performance Security;
1 Mitigation measures to address construction impaetki€h will be prepared based drable
6.1);
I Payments for implementation of ESHS measures;
! Codeofconduct2 ¥ / 2y NI OG2ND&a t SNE2YYSET
1 Management Strategies and Implementation Plans (MSIP) to manage the ESHS Risks.

Each of the above conditionms elaboratedn Table6.5.
Table6.5: ESHS Conditions in the Bidding Documents

The rationalefor the Responsibility
inclusion of this
Condition in the Specifications to be included ir
Condition Contract the Bidding Documents Bidders PIU
1. Past ¢KS O2yiNI J¢KS . ARRSNJ &Kl Bidderto PlUsuse this
performance of the | performance on civil work contracts that have | make the information to
Contractor on ESHS compliance with ESHS i{ been suspended or terminated Declaration seek further
is one of the an indicator othe and/or performance security information or
eligibility criteriafor | 02 y i NI O 2 NI called by an employer for clarifications in
the shortlisting commitment and reasons related to the nen carrying out its
process capability for compliance of ay due diligence
environmental, or social
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The rationalefor the Responsibility
inclusion of this
Condition in the Specifications to be included ir
Condition Contract the Bidding Documents Bidders PIU
implementation of the (including sexual exploitation
ESMP and abuse (SEA) and gender
based violence (GBV) or healt
or safety requirements or
safeguard in the past five
8SHNRERE D
2. Contractorshall | ¢ KS / 2 y (i N} § The Bidder shall propose an | The biddeto | PIUsvill review

proposeadequate
ESHS Speciabsh
his team
(Environmental
Specialist, OHS
specialist, Social
specialist site
supervisors)

should includeadequate
ESHS specialstvho are
responsible for the
implementation ofall
mitigation measures on
ESHS risks and
compliance with ESMP

Environmental, Social, Health
and Safety (ESHS) Specialist ¢
GKS /2y (N} Ol 2N
at the Site. The Bidder shall
provide details of the proposed
ESHS specialist including
academic qualifications and
work experience.

The ESHS Specialist should h
I YAYAYdzy ol OK
Ay Sy3aaySSNRy3
degree in sciences related to
environmental management.
The Specialist should hage
years of experience working of
monitoring and managing ESH
risks relatedn infrastructure
projects.

submit the CV
of proposed
ESHS Specialig

and approve

3. Contractor shall
submit ESHS
Performance
Security for
compliance with
ESHS obligations

The Contractor should
have a financial
implication ifhe could
not comply with ESHS
requirements. Hence
performancesecurity
will be collected from
the contractor

The Bidder shall submit the
ESHS Performance Security in
GKS T2N¥Y 27F |
3dzt NI yiSS¢ Ay
three percent (3%) of the
Contract Amoat.

The biddemwill

submit a

Performance

Security

4. Implement

The mitigation measureg

SIDA/PMUWvill ensurethe

PIUsvill include

Mitigation to address potential ESMP in the General this condition
Measures to ESHS risks and impacts| Specifications of the Bidding in the bidding
Address shouldbe includedn Document, and the reference document
Construction the bidding documents. | to this docunent will be
Related Impacts The contractor shall be | provided in the Conditions of
given in ESMP made responsible for the Contract as follows:
the implementation of | § The Contractor shall
the mitigation measures implement the mitigation
through thenecessary and monitoring measures
conditions in the given in the ESMP to
contract. address ESHS risks
associated with the
construction works. The
Consultant shall refer to
the ESIA of the Project,
which is available on the
PCMUwebsite for further
guidance.
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implementation d
ESHS Mitigation ang

implementation are
included in the Bidding

the preparation and
implementation of GEESMP

guote for the
ESHS

The rationalefor the Responsibility
inclusion of this
Condition in the Specifications to be included ir
Condition Contract the Bidding Documents Bidders PIU
§  The Contractor shall
comply with the World
.yl DNERdzLIQa
Environmental Health and
Safety Guidelines and
Environmental Code of
PracticesAnnex1)
5. Payments for BOQs on ESHS The tudgetwill be allotted for | Bidder will

Contract

workers will comply with the

following ESHS requirements:

1 Wearing of Personal
Protective Equipment
0t t)&ha workplace at
all times

1 Nondiscrimination in
dealing with thelocal
communityby race,
ethnicity, gender, religion,
disability, sexual
orientation, gender
identity, social, or health
status

1 Respectful attitude while
interacting with thelocal
community

9 Prohibit sexual harassmen
particularly towards
women and children

1 Prohibit violence, including
sexualand/ orgender
based violence

1 Respecting the reasonablg
work instructions

1 Protection and Proposer
use of theproperty

The suitability of the @e of
Conduct can be assessed and
discussed as part of the
Bid/Proposal evaluation and
negotiations

The successful bidder is

required to implement the

Monitoring Documents (including OHS plansyhich Management
Measures includewaste management,
spoil site develpment,
environmental monitoring, etc.
6. Code of Conduct| All workers hired by the | The Bidder shall submit the Bidder shall
F 2 NJ / 2y G NJ Contractor should sign § Code of Conduct that will apply submit code of
Personnel code of conduct to 2 GKS / 2y NI { Conductwith
ensure compliance with | and subcontractors. The Codg the bid
ESHS obligations of the| of Conduct will state that the | documents
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The rationalefor the Responsibility
inclusion of this
Condition in the Specifications to be included ir

Condition Contract the Bidding Documents Bidders PIU

agreed code of conduct upon

contract award

T / 2 y (i N] The Contractor proposal The Biddeshall submit The biddemill
Management should include his Management Strategies and | submit MSIP
Strategies and understandingpf the Implementation Plans (MSIP) | along with the
Implementation ESHS requirements of | to manage the following key | Bid Documents|
Plans (MSIP) to the project and the ESHS risks:

manage the ESHS | proposed strategiesto |  Strategy for the protection

Risk manage the ESHS risks of workers and community

from the construction
related hazards inside the
terminal

1 Pollution prevention
(wastewater, aiand noise
emissions) and
management

1 A waste management plan
for proper collection and
disposal of waste

9 Traffic management plan
to ensure the safety of
local communities from
construction traffic

 Hazardous material
management plan safe
storage and handlip

i Strategy to address labor
influx impacts on the local
communities

1 Genderbased violence ang
sexual exploitation and
abuse prevention and
response action plan

1 Emergency response plan
and early warning system

The Contractor shall be

subsequently requiretb

submit pefore mobilization)

the/ 2y i NI Ol 2 NRa

and Social Management Plan

(GESMPpy the above

strategies and Condition 4 of

this Table.

6.8 Step 7:Implementation of ESMPs of Subprajes

The stepgo be followed during theonstruction stag®f subprojectdor effective implementation of
ESMP are described in this section.
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6.8.1 ContractoQad / 2y aidNXzOGA 2y 9y &l Qaupafiéhyl fHealth andSaféty2 y  t € |
Plan

As a requirement undethe bidding documents, the Contractors will need to submit a Construction
Environmental Action PIgi@&-ESMPand Occupational Health and Safety Plan (OHS priian to their
mobilization for PMU approvalThre GESMPwill consist of the following sitgpecific management
plans that will be prepared in compliance with the requirements of the bidding documems? &l
World Bank EHS guidelines:

Waste management plan

Wastewater discharges management plan

Air and noise emissions management plan

Hazardousnaterial management and spill control plan

2 §SNJ adzLlLxt @ FyR alyadlraAazy YFyF3aSySyid Fd K
Management of labor influx and facilities for the foreign workers

Labor recruitment procedures and labor management

Trafficmanagement plan

Training plan for ESHS risks including HIV/AIDS, sexual exploitation and abuse, and gender
based violence

1 Emergency Response Planthe project

1 Grievance Redress Mechanism

1 Demobilization plan after completion of works

=4 =4 -4 4 8 _a_a_9_-2

In addition, the Cotmactor will need tosubmit a Job Safety/Hazard Analyatsthe beginning of
construction works at eachew site addressing the measures associated wighious hazardstahe
work sites.These reports will be reviewed and approved by @enstruction Supwision Consultants
of SIDA/PMUafter ensuring the mitigation measurgsoposed in the analysare in place at the work
sites.

6.8.2 Step 8:Compliance Monitoring and Reporting

The wserall responsibilitjor ESMP implementationvill rest with theEMUof SIDA an®®MU ofASPD
oversighted by PCMWowever, at the constiction areas, svironmental and social staff of the
Contractor are responsibfer implementingthe ESMP, while the environmental and sogisalists
of the Construction Supervision Guitant andSIDA/PMWnill be responsible fothe monitoring of
the EMSPs throughout the Project implementation.

Compliance monitoring comprises of-site inspection of the construction activities to verify that
measures identified in the P and that are included in the clauses for contractors are being
implemented. This type of monitoring is similar to the normal technical supervision tasks ensuring that
the Contractor is achieving the required standards and quality of work.

The following reports wlibe prepared on the implementation of ESMP:

1 Monthly environmental monitoring reports by the Contractor on the status of implementation
of environmental, social, health and safety aspeatyd

1 Quarterly environmental monitoring reports by th€¥U on the satus of implementation of
environmental, sociahealth and safety aspects

The topics to be covered in these reports atenmarized below:

1 Environmental incidents or necompliance with contract requirements
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Health and safety incidents, accidents, injsrand all fealties that require treatments
Inspection oMWorkersaccommodationWorkers and community grievances
Training conducted antheir content

Environmentalssues encountered and how they were mitigasatt

Compliance status on ESMP requirements

=a =4 -4 -8 -9

Regular training programs will be conducted throughout the project implementaimthe EHS issues
associatedvith the construction activitieg¢further discussed iection7.2).
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7 Project Institutional Framework

This Chapter describes the institutional framework for the management of the overall Program and
also its environmental and social aspects.

7.1 Institutional Arrangements for ESIA Preparation and Implementation

The Project will be implemented by three ekigtProject Implementing Units (PIUs), as shown in Table
7.1. The PIU is responsible for all aspects of project management for its respective component,
including procurement and contract management, financial management, safeguards, monitoring and
evaluaton under the overall supervision of the PCMU.

Table7.1: Project Implementation Units

Component Parent PIU Partner Entities
Department
1. Water Resources | Planning and | ProjectCoordination and | Irrigation Department
Management Development | Management Unit (PCMU| Agriculture Department
(PDD) Environment Department

Disaster Management Authority
Civil Society and Research

Institutes
2. Water Irrigation Sindh Irrigation and Agriculture Department
Services Department DrainageAuthority (SIDA) | Area Water Boards (AWBS)

Farmer Organizations
Water Course Associations

Farmers

3. Agriculture Agriculture, Agricultural Development | SIDA

Subsidies and Prices, Unit (ADU) Food Department

Investments and Supply Agriculture Dept Directorates:
Research, Extension, and Water
Management
Farmers and AgBusiness

4. Project Planning and | Project Coordination and | All of the above

Coordination and Development | Monitoring Unit (PCMU)

Monitoring (PDD)

Abrief descriptionof eachPIU is given below.
i) PCMU

The Project Coordination and Management Unit (PCMU) will be under the Planning and Development
Department (PDD) of the Government of Sindh. PCMU will support project coordination and M&E,
including monitoring environmentand social safeguard compliances, and facilitate citizen
engagement through grievance redress mechanism

i) SIDA

SIDA is responsible for the implementation of t8emponent2 and itsRAP/EMP through the
Environmental Management Un[EMU) This includes disbursement of funds for compensation and
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permanent acquisition of land identified in the RASYEF. The AWB will assist SIDA for
implementation of the RAP. Note that SIDA shall maintain overall responsible for any RAP
implementation activies which may be delegated to other parties.

iif) AgricultureDelivery Unit

The staff fromProject Implementation Unit (RU), already established under SA@Rd SIAPP projects
Department of Agriculture, Supply & Prices and Department headed by PBijector who is appointed by the
Government will continue to implement and carryout the project implementation. Tihed? SAGREnd SIAPEP
with its existing setupwould be responsible and continue the overall project management, monitoring and
supervision as well as fiduciary and environmental and social safeguards implementation and compliance
Component 3 Further, A total of four (4)DPIUDivisional Field Office will be established; for Agriculture
Hyderabad, Mirpurkhas, Sukkur & Larkana districts

The overall responsibility of environmental performangeluding ESMP implementatipwill rest
with the PlUs of SIDA an8iDU EXxisting environmental and social staff of R€MU, SIDA ariiU of
Agricultural Department(under SAGRyre shown inTable7.2. All these staff are experienced tine
implementation of World Bank funded projecasdwill be responsibldor implementingESMF of this
project. Additional specialists to be hirathder these units are also given in Tabl2 7.

Table7.2: E&S Staffing of Implementing Agencies

Component Implementing Existing Staff Additional Staff to be hirec
Agency under the SWAT
Environment Social Environment | Social
1. Water | PCMU Deputy  Director,| Deputy
Resources Environmental Director,
Management Social
and
4, Project
Coordination and
Monitoring
2. Water Servicg SIDAEMU 1. Deputy Director | Sociologist A Social
Delivery 2. Environmental .SpeCIa“St
Specialist(vacant) n each
P AWB who
3. Ecologist (Amir is
Khushk) responsible
4. Environmental for O&M of
canals
Inspectors (2
positions)
3. Agricultural| PIU/ADU Environmental and Junior Junior
Component Social Safeguarg Environmental| Social
Specialist Specialist Specialist

The ples and responsibilities dhe environmental and social stafff implementing agencieand
consultants for environmental and social management of the Pr@ecgiven infable7.3.

ESMF oSWAT 156



Table7.3: Roles andResponsibilities in Environmental and Social Management of the Project

Organizations

Responsibilities

PCMU

A The PCMuUwill provide overall coordination of project activities to ensy
synergy between components.

SIDA/RJ of
Agriculture
Department
(ADU)

A Ensure that all project activities are wetlanaged and coordinated.

A Recruitment of consultants focarrying outengineering designs and E&
studies

A Procurement of works and goods.

A Payment of compensation to the project affedtbouseholds

E&S Staff witim
SIDA and @ of
Agriculture
Department

A Screening ofproposed subprojects to identify theirisk category ang
requirement of safeguard isiments to be prepared (ESIA or ESMP or geng
ESMPetc)

A Prepare terms of reference for the E&S studiesutiprojects

A Reviewing consultant deliverables related to environmental assessnm|
reviewing bid documents for inclusion of ESMP measures, supervising constri
activities, producing periodic monitoring reports,

A Supervising CSC for the implementatidrESMP

A Closely coordinate with other concerned agencies, local governments
communities to supporthe implementation of BVIP

E&SConsultants

A Carrying outE&S assessmerstudies in compliance with th&indhEPA and
World Banksafeguard polies andfollowing the proceduresdescribed in the
t N2IN)F YQa 9{acC

A Prepare ESIESMPand A/RAP

Construction,
Supervision
ConsultantsCSC

A Prepare feasibility studies and detailed engineering designsulgrojects
A Prepare bidding documentmnd ensure all the E&®quirementsare reflected
in the bidding documents

A Supervise civil works, ensuring compliance with all design paramiteksding
quality requirements and ESMP implementation

Prepare monthly reports and submit tespectivePIUs

Implementation of the ESMPs and carry out E&S safegaurd Moniroring
CSC will have dedicated environment@HSand social staff

Prepare constructiolESMRand OHS Plan

implementation of mitigation and monitoring measures proposed in the ES
Each contractor will recruit an Environmental, Health, and Safety Manager,
gAft 0SS NBalLRyaAaofS F2NJ AYLX SYSyia
safety responsibilities, and liaising with government agencies. S/he will
adequate environrantal, social, healthand safety staff.

Contractor

o T Tof To I Do

7.2 Capacity Building and Training

Capacity building programs will be conductedll theProgramstaff, including engineers and relevant
stakeholders during the initial stages of theProgramto sensitize themon the management of
environmental and social issues and to build tbguisite capacities.

The proposed training plan is givenTiable7.4. PIUswill deliver the training programghrough its

E&S staffand hiring a training consultantAt the construction site, CSC will take the lead in
implementing the capacity building plan, though the contractors will also be respon&ible
conducting trainindor their own staff and workers. The various aspects tmatavered under the
capacity lilding will include general environmental and social awareness, key environmental and
social sensitivities of the area, key environmental and social impacts of the projgdR E
requirements, OHS aspects, and waste dispdsable7.4 providesa summary bvarious aspects of
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environmental and social training to be conducted at the construction 8il&U mayrevise the plan
during the project implementation as required.

Table7.4: Environmental and Socidlraining Programs

Contents Participants Trainer Schedule

ESMF of SWAT Projeend its| The lected staffof PIUs| E&S Beforethe start of the
implementation and PCMU including| specialists of| project activities.
World Bank Safeguar| their consultants PCMU, PIUs| (To be repeated a
Requrements and PIC/CSC | needed.)

Screening of subprojectsand
preparation of ESIAS/ESMPs a
A/RAPS

General environmental and soei(
economic awareness;
Environmental and social sensitivil
of the subproject influence areg
Key findings of thesubproject

ESAs/ESMPs

Mitigation measures;

EMP;

Social and cultural values of th

area.

General environmental and soei( PIU$PCMU personnel| PICCSC E&S| During project
economic awareness; who will be in charge of| Staff implementation
Environmental and social sensitivi| Operation & (To be repeated a
of the project influence area, Maintenance and the needed.)

Mitigation measures; Engineers from the locg

Community issues; contractor

E&S issues associated with t| Construction crew Contractors | Prior to the start of the
construction woks EHS Staff construction activities
ESMP  requirements of  the and during the
contractors. construction activities
WorkersHealth andSafety (To be repeated a
Grievance Redreddechanism needed.)

7.3 Grievance Redress Mechanism

The main objective of the fe@vance RedressMechanism (GRM) is to establishsgstematicand
transparent set of arrangements to enable local communities, Project Affected Persons (PAPS),
contractors, employees, and other stakétiers to raise grievances and suggestions. As SWAT is an
integrated project, both SIDA and Agriculture Department will institute a GRM process and mobilize
resources for its associated component and respective interventions. PCMU will facilitate both
implementing agencies in GRM by establishing a Steering Committee to address major grievances.
will be a comprehensive system to redress all types of grievannekiding technical, social,
environmental, procurement and financial management aspects oPti&) Agriculture component

and of SIDAGRM of SIDA and Agriculture Department will be based on the following steps:
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i) Acceptance of Gevance The aggrieved person/party can register a complaint to the relevant
department using any or multiple channels tliatlude irperson meetings, designated GRM
online channelsphone andwWhatsAppnumbers, ancomplaint boxs

i) Acknowledgement Assessment, and Record: Each department will ensurettiiegplaintiff
receives confirmation within 3 working days that his/heregance has been received. The
grievance will be entered by the relevant department in the database using a grievance
registry form, and relevant management within the department is fiexdi

iii) Investigation and Resolutiomsppropriate investigation wilbe decided at the assessment
stage. Minor complaints can be managed at the district level by contractors or deputy
directors of the project. The investigation may include folaowv meetings between
plaintiffs/stakeholders and the department. For major cdaipts, Grievance Redress
Committee (GRC) will be established at 8I®BAPMU level. Minutes will be recorded and
added to the grievance database. Effortill be made to manage grievarewithin 30 days
of receipt of the complaint and at the lowest lewel avoid escalation. In case of highk
grievance PCMU/Steering Committee might be engaged directly.

iv) Complaint Satisfaction: In case of satisfactory resolytismprocess is to be concluded with
a written agreement signed by the plaintiff(s) and contractors/deputy directors. If not, the
issue will be shared with GRC at ®EDAPMU level. If it continues to be unresolved, it will
be taken up to PCMU or the Steeri@@mmittee. If it still remains unresolved, legal action
may be taken by the plaintiff(s)/stakeholders

v) Documentation managemenihroughout the processlocumentation of complaints,
grievances, and actions against them are maintained by each relevant department

i) GRM ofPCMU

The PCMU will handle all projetlated complaints related t@€omponent OneWater Resources
Management. It will also resolve comapits, including implementation of environmeatand social
safeguards, mainly from communities identified in the project and command areas that are escalated
to them by SIDA and PMU of the Agriculture Department under Water Service Delivery and Agricultur
Investments componenisespectively. A Steering Committee on grievance redress will be nominated
to resolve complaints that cannot be managed by SIDA/PMU or PCMU. The Steering Committee will
include members from SIDA, Agriculture Department, and PCMU.

i)y GRM of SIDA

The grievance committexeof SIDA projectsnd the GRM process is described below

Project Director Chairman

Director AWB Member

Chairman AWB Member
Sociologist/Participation Specialist, SIDA Member (Secretary)
LocalDignitary Member

2 PAPs Members

Major Omar Farooque Member

Canal Assistant Akram Wah Member
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SIDA will place complaint boxes on different locationthefite and labor campd.he ontractor will
hire a community mobilization officeThe @mmunity mobilization officer Wl be responsibldor
receiving and recordinthe day-to-day grievances of communitieBhe amp management officer of
the contractor will keep a register along with complaint boxes and document complairesdaity
basis. Initiallythe contractor will e responsibldor resolvinglocal complaints athe site. If he could
not resolve any complainthen the complaint will be sent to SIDA/AWB.

Any grievance which cannot be resolved at a project level (i.e. by the contractor, Supervision
Consultant, SIDAr®AWB) shall be referred to the GRC. If the affected person is not satisfied with the
decision of GRC, he/she,alsst resort may submit the complaint to the court of Law. The committee
will establish community complaints register at suiwject sites Committee will register and file any
grievance redress cases andllvbring these to the notice ofthe Project Director.The evenue
department will be involvedh land acquisition and crop compensation.

Grievances may be submitted to the GRC throughdditlye following means:

By SMS, WHATSAPP, LETTER, SIDA WEBSITE, PCMU WEBSITE, AWB WEBSITE

These complaints are submitted directly to the Managing Director of SIDA and the PMC/A
Team Leader and will be forwarded to the GRC Chairman.

Bythe individual(s) irwriting directly to the GRC Chairman

Bythe individual(s) in person at the Left Bank AWB office

Director AWB shall forward grievances to the GRC chairman

Referred to GRC chairman by the Contractor or PC (for grievances submitted to the Contractor
or AC in the first instance but that can be not resolved by them)

= =4
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The following standards shall underpin the proposed systems for handling any submitted grievances:

1 All grievances received will be formally recorded by the GRC chairman in a Grievance Register
to be maintained by the GRC

1 Awritten acknowledgement shall be issued by the GRC chairman to the affected person within
three working days of receipt.

1 The GRC shall meet to discuss the Grievance within 5 working days of receipt. Attendees,
minutes of themeeting and actions arising from the meeting shall be entered into the
Grievance Register.

9 Ifrequired, a second meeting of the GRC shall be held within 20 working days of receipt of the
grievance, thus allowing 15 working days for deliberation by the @R€ipt of legal advice
and undertaking of investigations as may be necessary. Attendees, minutes of the meeting
and actions arising from the meeting shall be entered into the Grievance Register.

1 The final decision of the GRC (arising from the first oosé meeting) shall be recorded in
the Grievance Register, including any further actions to be taken both shall be
communicated to the affected person in writing within 30 days of receipt of the grievance.

1 Ifafinal decision cannot be reached by tBRC within 30 days, the findings of the GRC to date
shall be communicated to the affected person in writing. The GRC shall agree upon a
timeframe for resolution of the grievancehich shall be recorded in the Grievance Register
and shall also be commumited to the affected person in writing within 30 days of receipt of
the grievance.

1 Attendees, minutes and actions arising from any subsequent meetings shall continue to be
entered into the Grievance Register, and the affected person shall be updatedtimgywon
findings at 3@day intervals.
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1 If at any time, the affected person is not satisfied with the decisions or findings of the GRC,
they may register their complaint in a court of law.

All costs incurred by the GRC shall be borne by SIDA.

i) GRMof Agriculture Department

Component three: Agriculture Investments will be implemented by the PMjdculture. To manage
grievancesa threetier system will be in plac&RCswill be formed at theP1Uy PMU and PCMU legel
to address complaints.

GRM Committed will be set athe local level under the chairmanship of the director PIU to resolve
the minor level of grievances. The GRM Committdewill be formed athe PMU level under the
Chairmanship athe ProjectDirector of Agriculture component to resolvaoderate toa major level

of complaints and those grievancesich are not resolved bgommitteel.

While the third committee will beat the PCMU level under the chairmanship thfe Project
Coordinator to resolve those complaints which are not or caneadsolved athe committee of level
[I. The constitutions of the committees will be as under:

Committee Level:
1. Director Agriculture Extension (PIU) concerned (Chairman)
2. Environmental and Social Safeguard Specialist (PMU Agriculture)
3. DeputyDirector of the Concerned District
4. To be Nominated

Committee Levell:
1. Project Director Agriculture Component (Chairman)
2. DG Agriculture Extension
3. 3. Environmental and Social Safeguard Specialist (PMU Agriculture)
4. 4. Director/PIU concerned district
5. 5.To be Nominated by PD

Committee Levelll:
1. Project Coordinator (PCMU)
2. Project Director (Agriculture Component)
3. DG Agriculture Extension
4. Environmental and Social Safeguard Specighkgisculture Component)
5. To be Nominated by PD

In addition to these GRM committeesthe Agriculture component will establish ongeparate
committee through construction supervision consultadtging the implementation ofigil works to
resolve community or laberelated complaints ariag due to the impémentation of civil worksThe
constitution of the committee is as under and will laetive during the implementation of the civil
works.

GRC for Civil Works under Agriculture Investments

Project Directoof the Agriculture Component (Chairman)
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Environnental and Social Safeguard Specialists of RAtyriculture Component)

Chief Resident Engineer or Resident Engineer of Construction Supervision Consultants
Environmental & &cial OfficerManager of Construction Supervisi@onsultants

Project Manageand @mmunity Liaison Officesf the Contractor

= =4 -4

If the complaintghat havearisen arenot resolved by this committee, the grievance will be
transferredto PCMU.

7.3.1 Proposed GRM for ConstructidVNorkers

The GRMwith its present scopgaddresses the grievances/complaints lodged by the project affected
persons and other local stakeholders. But according to the lessons learned in various project contexts,
there is als@ needto establish a separatGRM to deal exclusively with thosemplaintsthat involve
workers employed by the Contractors for construction activities. Such grievances may involve wage
rates and unpaid overtime works; irregular and partipayments; ladknadequacy of living
accommodations; lack of clean drinking watend sanitation facilities; lack of medical care in
emergencies; lack of protection agaimgnderbased violenc€GBY by labor suppliers, supervisors,

and others who also deal with workse

The GRCs dealing with labor grievaricemplaints will have nmabers who are directly and indirectly

associated with the construction works. The GRC will inaduel®J officiaSIDA for Coponent 2 and

ADU for component 3)ho is in charge at the worksite as the convener, resident engineer of the CSC,

I g2 Nl SBIDREY NBLXx Sz ' yR (KS 02y (ekil@éspnidda an oficBLING & Sy
to receive the complaints and ensure the complainant does not lose his job and is not intimidated into
withdrawing the complaint before the formal hearing.

To ensue impartiality and transparency, hearings on complaints will be held in athreatening
environment and will remain open to all other workers on the site. The GRCs will record the (i) details
of the complaints(ii) reasons that led to acceptance oraejion of the individual cases, as well as the
number of accepted and rejected caseasd (iii) decisions agreed with the complainanglUswill
keeprecordsof all resolved and unresolved complaints and grievances and make them available for
review as ad when asked for by the World Bank and other interested entities/persons.

7.4 Budget for Preparation and Implementation cESMF

The cost of implementingSMFhas beententatively estimated at USLL.5 million for the Project
(Table 7.5)The estimated costs fararrying out E&S studider the preparation of ESIA/ESMP and
A/RAP for thesulprojects are estimated to be USD 500,000. Detailed cost estimates will be provided
in the ESMPs and RAPs of respecivgrojects.

Table7.5: Budget for ESMF Implementation

S.No. Description Quantity Amount Remarks

1 Hiring of Environmental staf{ 60 months 120,000 One specialist for ADU

2 Hiring of Social Staff 60 months 480,000 Three for SIDA(for AWBS)
and one for ADU
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3 Environmental screening d Lumpsum 500,000

subprojects andPreparation

of ESIA/ESMPs
4 Capacity building programs | Lumpsum 200,000 on E&S aspects of the Proje
5 Implementation of SEP Lump sun 300,000

TOTAL 1,500,000
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8 Stakeholder Consultations and Disclosure

This Chapter provides a brief description of the consultations carried out with the key stakeholders
while preparing the present ESMF and alsoStkeholder Engagement Pldor the future
consultations to be carriedut during theimplementation of subprojects

8.1 Stakeholder Engagememctivities

Sakeholder consultation for th@roposedsubprojects will entail informingommunities and other
relevant stakeholdersn the scope of the subproject and the need for the ocoomity to own and
safeguard the project as beneficiaries and stakeholders. falmaers andrural communities will
mostly be the beneficiaries of this project. Therefore, effective and close consultation with them is a
prerequisite for the successfuhplementation of thesubprojects. In recognition of this, efforts will

be made to carry out the consultations witloth beneficiary and affected communities

The consultation would be an ongoing activity taking place throughout the entire project process.
Stakeholdersparticipation and consultation would take place through meetings, radio programs,
requests for written proposals/comments, filling in questionnaires, explanatiotiseo$ulproject to

the locals, making public documents available at 8&&WB FOand WCAlevels.A summary of the
proposed engagement activitigsgiven inTable 8.1 and a detailed Stakeholder Engagement Plan
(SEP) of the Project is giverAinnex 10

Table8.1: Summary of StakeholdeEngagement Activities

Activity Stakeholders Timeline Engagement Responsible
Methods Parties
A. DuringSubproject Identification andesign
Subproject or| Farmers Prior to the | Brochures, posterqt L | Q& &S
Beneficiary WCA selection of| and flyers specialists
Identification FOs each subproject Notification in
AWBs or beneficiary | radio and print
Local Government media
SIDA Public  meetingg
Agriculture with AWB, FO and
Department WC levels, base
on the subproject
scope.
Focus Grouq
Meetings for
women and
vulnerable
Subproject WCA After Surveys t L) Q&
Screening FOs identification of | Interviews specialists
AWBs each subproject
Local Government
ESIAESMP and Affected communities | During the| Surveys PlUs and PKC
RAP/ARAP SIDA, Irrigation Dept. | preparation of| Interviews
Preparation  for | Agriculture Dept.,| ESIA/ESMP an
subprojects Sindh EPA RAP/ARAP
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Disclosure of| Affectedhouseholds After Public meetings PlUs and PKC
ESIA/ESMP an| Vulnerable groups completion of | Consultation
RAP/ARAP  for | Community leaders the draft | Workshops
subprojects Farmers ESIA/ESMP an| Uploading the
WCA RAP/ARAP documents on PIU
FOs website
AWBs Sharing executive
LocalGovernment summaries  with
Sindh EPA local WCAs andoB
FOlevel
information
centers
Grievance Redres| Affected communities, Establish and | Brochures, postery PlUs and PEC
Mechanism Farmers disseminatethe | and flyers
WCA mechanism Notification in
Fos prior to | radio and print
AWBs subproject media
implementation | Focus group
Meetings and
Public Meetings
Training and| PIUs Quarterly Training E&S Specialists (
Capacity Building PCMU workshops PICs and PIUs
on ESMP/RAP SIDA
Irrigation Department
Agriculture
Department
Contractors
B.During Subproject Implementation
ESMP/RAP PAps Monthly Site visits followed E&S Specialists (
Implementation Local communities by review meetingg PICs and PIUs
Progress Vulnerable groups
Contractors Focus group
PCMU discussion
Community Projectbeneficiaries Quarterly One to one| E&S Specialists (
feedback Project Afected interviews or Focug PICs and PIUs
Communities groupdiscussions
WCA
Fos
AWBs
Grievance Redres| Projectbeneficiaries Monthly Review grievancg¢ E&S Specialists of
Mechanism Project Affected records PICs and PIUs
Communities Brochures, posterg
Project workers and flyers
Training on OHY Workers ofContractors| Daily Tool box talks Contractors
and community| and Sub Contractors
health and safety Monthly Training programs| PICs
Trainingon Code of| Workers ofContractors| Throughout Posters ¢ | Contractor
Condut and SulContractors construction displaying conducf

in local language
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8.2 Consultations Summary

8.2.1 Component One: Water Resources Management

Overall, stakeholdergWCA, FOs, AWBs and Local Governmamed thatthe impact of climate
change requires shift in attitudes and practices in the irrigation and agriculture sectors as well as
integrated managementEverybody recognizes thatrigation water has multiple usesand it is
imperative that surface and ground water consumptions @aeounted for to ensure its judicious use
and prevent its further degradationThey agreed thatechnologydriven data should be used in
making informed policy decisions on water allocations and consumptirikeeping in mind the
interests of the vulnaable segments.

The issue of takénders suffering the most was raisethd some believe that increasiapianawould
compel farmers in upper and middle riparian districts to give up wasteful practices, alltingng
availability of water for loweriparian. Fbwever, it was also recognizehat since water has always
been treated as a free commodity, water pricing reforms are likely to meet resistance from various
sectors. In the pas@nincrease in water chargesaschallenged in courts. If wateriging reforms do

not have legal coveragdt would be difficult to implement them. Some suggested that rates for
commercial users should be increased more. At the farm level, it was observed that water is allocated
on land sizebut abianais charged ovecrop yield.lt was recommended thatvater reforms could

start by introducing flat rates first per acreage as opposed to crop allocation and then move on to
volumetric rates so that users find the changes acceptable

Institutional reforms were considerdthportant, but some highlighted that in the pagtey were not

G022 adz00S&aa¥fdzZ © { L5!-sedleiNgatiorSprojesfs wasvdutle§ MuSaf theisghi® | NJ
time, it was recognized that it could not evolve to its expected role. The employe®éf remained

unsure of their future in the organization and hoped that this project would settle the position of SIDA

vis a vis SID

8.2.2 Component Two: Water Service Delivery

The projected interventions under this component were welcomed by and [&fgeehabilitation of

Akram Wah is expected to improve water delivery and is going to be celebrated by faamers
evidenced in the previous projedh which Ghotki Feeder Canal was rehabilitatétbwever,
reservations orthe modernization of distributaries/minorarere expressed. Any design that involves
holding back water is looked upon with suspicion by farmers. Such intervention requires excessive
consultation and clear communication with farmers. It was suggested to engage area engineers to
mobilizethe communty for this intervention as farmers trust engineers more in technical matters as
opposed to social mobilizers. But it was also mentioned that some engineers thought that the design
model wastoo technical for FOs to manage and maintain. There is alsssiljdy that engineers
might feel that by giving more control to FQiseir authority is likelyto be underminedwhich might

strain relations between engineers and FOs

StakeholderqAffected communities, SIDA, Irrigation Dept. Agriculture Dept., SikRdk Effected
households, Community leaders, Farmers, WCA, FOs, AWBs, and Local Govdraliesetthat
capacity development of SIDA and AWBSs is required. At present, 4 canals are managed by@AWBs
of which Nara AWB has been most effective. It wasored that in other AWBs FOs were mostly
dormant and not playing their due rol&WBs and FOs have a crucial paralianacollection for
which they need to be revitalizeét present SIDA provides training to F@ghich might not always

be relevant totheir needs. It has been suggested thia training of FOs should be done by AWBSs as
they are more aware of farmefsapacity development needs.
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8.2.3 Component Three: Agriculture Investments

Overall the proposed interventions were well received by stakehsl{fearmers, WCA, FOs, AWBs,
and Local GovernmentyYalue chain development, use of saline land for agriculture, research and
improving extension services were considered important steps in improving agriculture productivity
and increasing rural livelihoodpportunities. Whereas stakeholders recognized the importance of
promoting waterthrifty crops like oilseeds, but were unsure of the economic gains from them.
Currently farmers that are encouraged to grow wattrifty crops are unable to gethe market
advantage as imports flood the market, lowering the cost of their produce. It was recommended that
production and market policipe tied up to benefit local producersSecondly, watemtensive crops

like rice and sugar cane cannot be completely eliminatedhrey are part of our food security.
However, efficient use of water, crossopping, and fish farmingave advisedto maximize the use of
each drop

Incentives in the form of-®ouchers were received with mixed feelings. Whereas, some thought that
they would benefit farmers, others felt that the scheme does not address farmers needs timely and
adequately.The siccess of a/ouchers was reported to be based anvery weHestablished and
aligned and timely distribution system amongst ageslers, supplierand farmersin the pasf GoS

had refrained from giving smart subsidies as they could be perceigebipartisan, favaring a
particular group. GoS is more in fawvoof acrosghe-board subsidies for farm input supplies like
fertilizers.

The SAGP projeshowed farmers are eager to improve their productivity and repogrdhcrease in
their yield by using modern techniques to cultivate, dry, and process their produce. Proper and
modern means of extension services and training are demanded by farmers.

8.3 Corsultation Meetings

Two rounds of stakeholder consultations were conducted during the preparation of this ESMF, one at
the initial stages of preparation and the second after completion of the draft ESMF. Initial
consultations were held in April 2021 with A&/ of Ghotki, Nara and Left Bank canals, FOs of these
three AWBS, Sindh EPA, Public Health and Engineering Department, Forest and Wildlife Department,
Livestock and Fisheries Department, Irrigation Department, Agriculture Departments, andrPlUs.
addition to these consultations, a gendspecific consultation workshop was carried out with the
AWBSs, FOs, UN Women, ILO, and a wosdBO. All these consultations were carried out through
video conferences and telephonic interviews.

The second round of consations was carried out during August 2021 with the AWBs, FOs, and WCAs
to disclose the draft ESMF and obtain feedback from all the relevant stakeholders. Funtbekshop

was conducted on 24th August 2021at the SIDA office in Hyderabaudith all the relevant
stakeholdersincluding AWBs, FOs, PIUER A Public Health and Engineering Department, Forest and
Wildlife Department, Livestock and Fisheries Departm&he overall feedback from the participants

is very positive, and participants recommendedntinued consultations throughout the project
implementation. All these consultations were carried out through public meetings following the
COVIEL9 protocols Details of the second round of consultatioreetingsare shown in Table .
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Table8.2: Details ofStakeholderConsultation Meetings

S#| Location Date Number of | Type of Participants
Participants
A | First Round of Consultation@hone and video conferences
1 | Phone Calls May and| 20 Farmers of Water Course Associations ¢
June 2021 Farmer Organizations from AWBs.
Officials from various stakeholders of SW/
Mainly  from  Agricultural  department|
agriculture extension, Sindh Environmeni
Protection Agency
Video conference 30-06-2021 | 18 Women farmers and FO members, NGO
B. | Second Round of Consultatiorfpublic meetings)
SIDA committeg 12-08-2021 | 18 Farmers of Water Course Associations ¢
room, Hyderabad Farmer Organizations from Left Bank Car
AWB
2 | Sanghar 13-08-2021 | 14 Farmers of Water Course Associations &
Farmer Organizations from Nara Canal AWB
3 | SIDA Committeq 24-08-2021 | 35 Officials from various stakeholders of SW/
room, Hyderabad Mainly  from  Agricultural  department
agriculture extension, Sindh Environment
Protection Agency, Forest department
Academia, Fisheries and Civil Society, livesti
SIDA
4 | Pano Aqil 23-8-2021 18 Farmers of Water Course Associations ¢
Farmer Organizations from Left Ghotki Fee
CanalAWB
5 | Ghotki 24-8-2021 14 Farmers of Water Course Associations ar

Farmer Organizations from Ghot|

FeederCanal AWB

Detailsof the participantsand photographs of these meetings are giverhimex11.

8.4 Feedbackrom the Stakeholder

All the participants of the meetings have largely welcomed the Project intervenfidres feedback

from the initial consultationss summarizedn Table8.3, and the feedback from the second round of
consultationds summarized ifmable 84.

Table8.3: Feedback orfirst Round offonsutation Meetings

Feedback on Project Components Response/Actions
Component 1: Water Resource Management
1.1 Policy and Institutional Reforms
All stakeholders agreed on developing a succinct water policy that is truly reflect . .

) . : C . : The poject will
water needs of different users, including domestic, industrial, and ecological n develop a  stron
Overall, majority of the institutional stakeholders agreed on the need to ralisna P g
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rate, but advised caution over its strategy. Currentijpiana is nominal and itg
collection very cumbersome. Large and medium farmers, specially in upper and 1
riparian regions are unlikely to resist incremental increases, but small andssrizs
farmers at tail end and industrial users are likely to resist and challenge it. At pre
large to medium farmers have advantage as they receive water based on rep
acreage rather than usage. This leads to imparity. Some believed that revied
prices would change user behaviour in upper and middle riparian, help reduce wal
practices that would in turn make water available for tail enders.

Stakeholders felt that institutional reforms are long overdue, but expressed skept
that in the past they were not executed successfully. All agreed on the need to de
management of water bodies to farmers, but at the same time acknowledged
functions, authorities, and responsibilities need to be clearly delineated to a
duplication.

1.2 Sindh Strategic Water Plan

All stakeholders unanimously supported this intervention and recommended to
this plan on existing and future needs of all water users, that encompass agricy
industrial, domestic and ecological needs. They suggdsteshdertake broad leve
stakeholder consultations

1.3 HydroAgro Informatics (HAI) Program
This intervention was also well received as many stakeholders felt that therg
numerous information gaps in data. Getting right information at the right time g
help growers, buyers, and relevant government departments take better stog
situation and make informed decisions that benefit all parties. Departments neg
be established that can undertake water accounting, monitor demand and supply

extension program
for the high value
and waterefficient
crops that attract
subsidies

The project will
conduct extensive
training programs
on the high
efficiency irrigation

Strengthening
coordination
among AWBs, FQ
and WCAs

Extensive
consultation
programs with all
the relevant
stakeholders on the
proposed water
pricing system

The project
supports the
restructuring of the
water and irrigation
institutions of the
Sindh

Component 2: Water Resource Management

2.1 Rehabilitatio of Selected distributaries40 FO Area Development Subprojects

Stakeholders were of the view that currently FOs in Nara are most active wherg¢
other AWBs they remain dormant. In many districts FOs and area engineers ¢
always meet eye to eye @very matter, there might be minor to medium level confl
in execution of this component. Some stakeholders reported that engineers fee
FOs are not capable enough to undertake modernization project success
However, FOs felt that they understa localize problems better and could bett
mobilize, if they are given proper assistance and resources in time. For this comp
some stakeholders stressed on developing a strong communication and mobiliz
strategy as any water storage or regulatiproject is eyed with skepticism and seen
a tool of control. Middle and tail end FOs of select distributaries need to be tak
absolute confidence

2.2 Capacity building of AWBs, FOs and SIDA

There was mixed feedback on the existing roles of thevabihree water bodies
{GF1SK2f RSNA KAIKfAIKIGISR GKIFG {L5! Q3

that in the past development of FOs in Nara was outsourced to a third indeper,

Environmental and

social assessmer
studies for all
subprojects to
address all
potential

environmental and
social impacts ang
risks

Strengthening
coordination

among AWBs, FQ
and WCAs
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party, because of which AWB Nara is perhaps better and FOs treenecae functional
compared to Ghotki Feeder and Left Bank AWBs. Lessons can be learnt from AW
However, it was stressed that roles and responsibilities need to be clearly defin
the three water bodies. It was also recommended that training o EBould be
devolved to AWBs and should be demand driven. As for grievances redress syst¢
top tiered stakeholders believed that they exist, whereas bottom tiered reported

these systems are not very effective. Most of the grievances are relatedater

availability, especially in water scarce seasons.

Component 2.Rehabilitation of Akram Wah Canal

All institutional stakeholders acknowledge the need for rehabilitation of Akram
and recognized that it would improve water supply in the commareh significantly
They welcomed the intervention. (P.S: For this component a Resettlement Actior
has been developed that contains more extensive consultations)

Component 2.4easibility studies for Rehabilitation of 3 Main Canals

The studies areoverdue and welcome, but stakeholders were of the view t
implementation and execution of projects on the Right Bank are much difficult beg
of the tribal nature of the communities

Strengthen the
grievance redresg
system

Component 3Agricultural Subsidies and Investments

3.1lImprove lastmile water servie delivery Under FO Subprojects at AWB level

Institutional stakeholders reported that in successive meetings farmers
repeatedly demanded lantkvelling and water course lining. It was reported th
Women farmer representation has been made mandatonSIDA at all levels: FOs a
Water Course Associations. Other than main infrastructure rehabilitation, wer
specific issues related to water use need to be addressed too. These include fin
fetching points, washing areas, drinking and bathing pdodanimals.

3.2 Agricultural Subsidies and Investments

Mixed reviews were received on this intervention. It was highlighted that GoS is
in favor of across the board subsidies for farm input supplies like fertilizers rather
selective subsidiedt was mentioned that landless and women farmers are unabl
get subsidies as subsidies are extended to farmers with land title. AsvfordBers it
was pointed out that it would only be successful if agro dealers, suppliers, and fa
are properlyaligned and e/ouchers are timely distributed. It was reported th
farmers in SAGP projects expressed interest in farm inputs like battery powered
machines, tarpal (geotex) sheets for drying etc. It would be nice if through institut
arrangemems between SIDA, AWBs, FOs and Agriculture department they
facilitated in acquiring farm inputs that they need. FOs felt that they can be supp
through subsidies to purchase expensive machines and tools (tools that are req
for land levellingetc). which they can sublet to other farmers/growers by charg
some fee

3.3 Developing Agriculture Value Chains

Environmental and

social assessmer
studies for all
subprojects to
address all
potential

environmental and
social impacts ang
risks

Strengthening
coordination
among AWBs, FQ
and WCAs

the
redresg

Strengthen
grievance
system
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Whereas, many believe that Value Chain development is important and that
progressive farmers are making that shift, but cautioned fhaners are likely to grow
crops for which there are established markets. They also pointed out that curr
sugar, wheat and cotton are cash crops and one cannot expect large farmers to
a sudden shift to water thrifty crops. They believed thastshift has to be transitions
keeping in mind the food security and market uptake. They also stressed the ne
align market strategy with high value crops to ensure that famers reap proper ben
Some stakeholders suggested that developing valudanshaan also upgrade an
expand the scope of female farmers in the agriculture sector, by designing w
inclusive value chain projects

Table8.4: Feedbackrom Second Roundf Consultations

Issue/Point topic

Details of comments/Feedback from th¢
participants

Responses or proposed Actions

Institutional set up in
the Irrigation Sector

9 Communication channels between AWBSs and
FOs are weak. AWBs do not hold regular
meetingswith FOs

1 SID underestimates the capacity of FOs.
Evaluation of rehabilitation/repairs of
distributaries and watercourses is done by SI
without involving FOs or WCAs. All repair wo
of water courses should be determined by FO

1/ 2y NI Ol 2 NE bils &¢ iy EndlishO
They are approved and cleared without
consulting FOs or WCAERhe pesence of FOis
mandatory to determine terms and conditions
of technical repair or rehabilitation works with
contractors. Bills should be cleared with
approval fromFOs

1 Abiana collected by AWB®s beerunutilized
for years. In WSIP, for some time, districts wit
impressive abiana collectisnvere recognized
through an award ceremony

1 Chairmen of FOs usually use their own mone
to perform official duties

1 The wlice do not register water theft cases if
reported by FOs. Police ask them to bring
representative of SID to deal with direct outlet
and water theft issues. Giving magisterial
powers to FO Chairmen to be considered

9 Warabandi/rotation should be determimkin
consultation with farmers, including women
farmers

1 FOS and WCAs demanded training and capa|
development in abiana collection, bookkeepin
and other financial management training

1 Institutional reforms will clearly define
roles, responsibilities, ahpowers of
different institutional tiers in the
irrigation sector and their coordination
with other relevant agencies

9 Regular elections in AWBs will allow
Chairmen from different districts to be
nominated

9 Digitized GRM/complaint system to be
introducedto register
complaints/grievances and to make it
more accountable

1 Capacity development of FOs to manag
modernized structures

9 More active representation of women
farmers in FOs and WCAs in order to g€
their concerns related to warabandi
heard and address
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Issue/Point topic

Details of comments/Feedback from th¢
participants

Responses or proposed Actions

1 Mid-szieto big farmers hae no objections to
increase in abiana as the existing rates are ve
nominal.

1 Increasing abiana would compel farmers in
upper and middle riparian districts to give up
wasteful practices, allowing thevailability of
water for lower riparian

1 Water has always been treated as a free
commodity, water pricing reforms are likely to
meet resistance from various sectors. In the
past, an increase in water charges was
challenged in courts

9 There isalack of coodination between abiana
collection agencies and Land Revenue
Department. It has been observed that the
Land Revenue Department gives NOGHer
sale of land without getting abiana dues clear

9 Safeguards need to be ensured for sma|
and subsistence farnme as well as for
shared croppers as abiana is increased
Efforts need to be made to exempt then
from the increase

9 Abiana needs to be charged for overall
land acreage rather than reported yields

1 Increase in abiana legally backed throug
the provision ofaw

9 Digital apps together with other venues
to increase the user base and to reduce|
the cost of collection

Changes in Wate
Pricing
Rehabilitation of

Akram Wah Canal

1 The rehabilitation is welcomed, but drainage
considerations need to be ensured

1 Centuriesold trees along the Akratwah Canal
should be conserved

9 Drainage design requirements to be
included in the ToRs of
consultants/contractors

9 Consultants/contractors evaluated for
drainage design/s

9 Tree plantation scheme developed and
be undertaken by consultant/contractor

Modernization of

distributaries

1 FOs are willing to take charge of O&M of the
modernized distributaries, but AWBs are not
fully agreed on the proposed design

1 Any modernization structure also needs to be
mindful of drainage requirements

9 Modernization desigmo be decided upon
with agreement of all stakeholders
through inclusive consultations

9 Drainage design requirements to be
included in the ToRs of
consultants/contractors

9 Consultants/contractors evaluated for
drainage design/s

Other Water Uses an(
Structures for
Community
Betterment

9 Women farmers and users want more hand
pumps installed in their villages at safe and
close locations

1 Water ponds for animals and washing ghats
should be constructed keeping in mind the
drainage design

1 Water storage tankfr minors should be
constructed

1 The drainage outlets should not lead to any
fresh water body

9 Drainage aspects of water structures
mandatory inthe design and constructior|
of all water structures

Subsidies and suppol
required in improving
Agricultural
productivity

1 Subsidies should not be general but should k
given as per the needs of farmers, like in SA!
project

1 Subsidies offered in SAGP encouraged
communities to transfer land titles to women
to avail opportunities in the project

1 Subsidis in land levling are highly demandeq
by farmers across all districts

1 Farmers do not use smartphones or digital
platforms to find new markets or trading
opportunities

9 Subsidies in the project targbigh-value
and waterefficient cropsand improving
their valuechain facilities

9 Thesubsidies and beneficiaries will be
finalized after the extensive consultatio
process
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Issue/Point topic

Details of comments/Feedback from th¢
participants

Responses or proposed Actions

Value
Development

chain

Tt NeFAGA YR LR2fAOASEA
agriculture. Ever since the government
announcedhe wheat procurement policy,
many ricegrowing farmers shifted to wheat

1 Often times the local agricultatproduce
faces challenges with exports, which lowers
the prices and results in losses for farmers

1 The focus should be on high value/volume
agricultural commaodities with high demand o
underserved markets

9 FEGs developed and supported to
extend business services for select val
chain projects

agriculture
visible

Making women n

more

1 There are many more women engaged in thg
agriculture sector as against the official figure

1 Women farmers are eager to develop and
expand their small businessesspecially in
fodder, homebased flour mills, kitchen
gardening, liestock and dairy

9 Women farmers have limited access to
smartphones

9 Women play an important role in keeping
water courses clean and clear, as opposed t
YFtS CchaqQ OflFAyYa GKI
role in O&M of water courses

9 Agriculture cottage industrieseed to be

developed and supported

1 Representative sampling and
consultation with women in all
components of SWAT

9 Gender indicators developed for each
main activity under each component of
SWAT

T Women FEGs to be trained and
developed

8.4.1 Consultation on Gendr Action Plan

A separate online consultation on Gender Action Plan was conductedodud@ 2021. The session
was attended by 18 participants(Annex 11)from SWAT implementing agencies, AWBs, ILO,
UNWomen, and NGOs working in Sindh. The participants weesented with the gender issues
highlighted in the gender analysis phase. Their feedback is summarized in Bable 8.

Table8.5: Feedbaclkon Gender Action Plan

Issues

Action Points

Comments/Observations/Suggestion

Womenspecific issues are nc
addressed in policies related t
water use and agriculture

- Consultation sessions with
multiple women users of wate

Schemes for women farmers t

access farm inputs and subsidie

- Itis impatant to properly analyze
62YSyQa O 2oyagdriblikuded
and water use.

Women farmers need to be directl

consulted to understand thei

demands and requirements

Data collection and tabulation i
not always gender representativi

- Gender representative
sampling in data collection

- ILO uses gender representative
sampling. Lessons can be learnt
from their projects and data
collection methodology
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Women are not sufficiently
represented in
official/professional water
institutions (Irrigation
departments/Area Water
Boards/Farmers

Organizations/Water Utilities)

Women in Water User
Associations can be trained t
be part of FOs
Women in FOs can be engage
in abiana collection

The participation of women in FOs
not effective because they do not
manage water foirrigation

As women do not have land titles,
they are unable to participate in FC
Water is released usually in late or
in early hours. It is not safe for
women to be out on their own at
such hours

Women are engaged il
agriculture, but their role anc
contribution is understated ol
even unrecognized

Detailed studies on women
farmers contribution to
agriculture

There is little data to quantify
62YSyQa O2yGNRod
agriculture sector

Most rural women are engaged i
livestock rearing, however, thiis
seen as a domestic activity ar
not a productive one

Dairy women farmers should
be provided with business
support services
Water infrastructure for
livestock sector development
needs to be explored

SPO undertook a project in which
women wereprovided with water
access for their livestock for free.
This substantially increased the mil
yield and their incomes

Women look after animals, but
selling and buying is done by male
relatives

Are women engaged at any lev
in decisionmaking regardingrop
selection, agreprocessing
facilities, FO sub projects?

Promote womerled agre
businesses

Engage women in packaging
and agreprocessing activities

Women have set up rice nurseries
and are engaged in fruit and

vegetable packaging. Their roles c:
be further formalized and supportec

Women continue to be engage
in low paid activities

Onfarm capacity development
of women

Women in rural areas are intereste
in agrobusinesses

22ySyQa | O0Saa
input and output markets arg
non-existent orlimited

Engage women in service
providing sectors

Women usually cannot benefit from
subsidies athe majority do not
KI @S aF2NY 1¢ o6f

8.5 Access to Iformation

The draft ESMF has been disclosed on the PIU websites, afiddheSMF will also be disclosed on

the PIUs and World Bamkternalwebsits. The executive summary of the ESMF will be translated into

the Sindhi language and will be published on the PIU websites, and hard copies of these documents
will be made available abtal AWB offices for public access. The ESIA and A/RAP documents to be
prepared for proposed subprojects will also be consulted upon and disclosed on the PIU and World

Bankexternalwebsite and made available to the local communities by placing thentat /&WVB and

FO offices
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Annexl: Environmental Code of Practices

The objective of the Environmental Code of Practices (E€®spddress all potential and general
constructionrelated impacts duringthe implementation of theProject. The ECPs will provide
guidelines for besbperating practices and environmental management guidelines to be followed by
the contractos for sustainble management of all environmental issues. These ECPs shall be annexed
to the general conditionsfall the contracts, including subcontracts, carried out under the Project.

The list of ECPs prepared for the Project is given below.

Too To Joo o To T Bo To T To T T Do T o Do T Do Do

ECP 1: Waste Management

ECP 2: Fuels and Hazardous Goods Management

ECP 3: Water Resources Management

ECP 4: Drainagdanagement

ECP 5: Soil Quality Management

ECP 6: Erosion and Sediment Control

ECP 7TopsoilManagement

ECP 8: Topography and Landscaping

ECP 9: Quarry Areas Development and Operation

ECP 10: Air Quality Management

ECP 11: Noise and Vibration Maeagnt

ECP 12: Protection of Flora

ECP 13: Protection of Fauna

ECP 14: Protection of Fish

ECP 15: Road Transport and Road Traffic Management

ECP 1@-aborinflux Management and Construction Camp Management
ECP 17: Cultural and Religious Issues

ECP 18Norkers Health and Safety

ECPL9: Instream Construction Works (Diversiand hydraulic structures

ECP 1: Waste Management

Project
Activity/
Impact Source

Environmental Impacts | Mitigation Measures/ Management Guidelines

General Waste | Soil and waterpollution | The Contractor shall

from  the  improper| ¢ pevelop a waste management plan for various spef

management of waste waste streams (e.g., reusable waste, flammable wa

and excess materials fror construction debris, food wsie etc.) prior to

the construction sites. commencing of construction and submit to CSC
approval.

1 Dispose the waste in the approved mcipal waste
management sites

1 Minimize the production of waste materials by 3
(Reduce, Recycle and Reuse) approach.

1 Segregate and reus® recycle all the wastes, whereve

practical.

Prohibit burning of solid waste

Collect and transport nohazardous wastes to all th

approved disposal sites. Vehicles transporting si

waste shall be covered with tarps or nets to preve

spilling waste ng the route

= =
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Train and instruct all personnel in waste managem
practices and procedures as a component of f
environmental induction process.

Provide refuse containers at each worksite.

Request suppliers to minimize packaging whi
practicable.

Placea high emphasis on good housekeeping practic
Maintain all construction sites in a cleaner, tidy and s
condition and provide and maintain appropria
facilities as temporary storage of all wastes befq
transportation and final disposal.

Hazardous
Waste

Health  hazards an
environmental  impacts
due to improper waste
management practices

The Contractor shall

f

Collect chemical wastes in 20@er drums (or similar
sealed containers), appropriately labeled for s
transport to an approved chemical wastiepot.

Store, transport and handle all chemicals avoid
potential environmental pollution.

Store all hazardous wastes appropriately in bung
areas away from watercourses.

Make available Material Safety Data Sheets (MSDS
hazardous materials egte during construction.
Collect hydrocarbon wastes, including lube oils, for s
transport oftsite for reuse, recycling, treatment c
disposal at approved locations.

Construct concrete or impermeable flooring to preve
seepage in case of spills

ECR2: Fuels and Hazardous Goods Management

Project
Activity/
Impact Source

Environmental Impacts

Mitigation Measures/ Management Guidelines

Fuels and
hazardous

goods.

Materials used in
construction have the
potential to be a source o
contamination. Improper
storage and handling o
fuels, lubricants,
chemicals and hazardou
goods/materials  orsite,
and potential spills from
these goods may harm th|
environment or health of
construction workers.

The Contractor shall

1

1

=a —a

Prepare spill control procedures and subthie plan for
CSC approval.

Train the relevant construction personnel in tt
handling of fuels and spill control procedures.

Store dangerous goods in bunded areas on a top |
sealed plastic sheet away from watercourses; afgb,
under rainwater shed (to prevent contact wit
rainwater).

Refueling shall occur only within bunded areas.
Make available MSDS for chemicals and dangel
goods onsite.

Transport waste of dangerous goods, which cannot
recycled, to a designated disposée approved by EP)
or sold to EPA registered vendors.

Provide absorbent and containment material (e.
absorbent matting) where hazardous materialused
andstored,and personnel trained in the correct use.
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Provide protective clothing, safety bootdelmets,
masks, gloves, goggles, to the construction person
appropriate to materials in use.

Make sure all containers, drums, and tanks that are u
for storage are in good condition and are labeled w
the expiry date. Any container, drum, or tarthat is
dented, cracked, or rusted might eventually leak. Ch
for leakage regularly to identify potential problen
before they occur.

Put containers and drums in temporary storage
clearly marked areas, where they will not be run over
vehicles oheavy machinery. The area shall preferg
slope or drain to a safe collection area in the e
of a spill.

Put containers and drums in permanent storage arf
on an impermeable floor that slopes to a safe collect
area in the event of spill or leak.

Take all precautionary measures when handling
storing fuels and lubricants, avoiding environmen
pollution.

Avoid the use of material with greater potential f(
contamination by substituting them with mor,
environmentally friendlynaterials.

Return the gas cylinders to the supplier. However|
they are not empty prior to their return, they must |
labeled with the name of the material the
contained or contain, information on the supplie
cylinder serial number, nessure, their last hydrostatil
test date, and any additional identification marking th
may be considered necessary.

ECP 3:Water Resources Management

Project Activity/
Impact Source

Environmental Impacts

Mitigation Measures/ Management Guidelines

Hazardous
Material
Waste

and

Water pollution from the
storage, handling an(
disposal of hazardou
materials and genera
construction waste, anc
accidental spillage

The Contractor shall

1

1

Follow the management guidelines proposed in EC
and 2.

Minimize the generation of sediment, oil and greas
excess nutrients, organic matter, litter, debris and ¢
form of waste (particularly petroleum and chemia
wastes). These substances must not enter waterws
stormwater systems or underground water tables

Dischage from
construction
sites

Wastewaters from
construction sites ang
work camps. The

construction works  will
modify groundcover anc
topography changing th¢
surface water drainagg

The Catractor shall

1

1 Minimize the amount of exposed soil at any o
time (only clear vegetation immediately befo
construction is about to begin)

Install temporary drainage works (channels @
bunds) in areas required for sediment and eros
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patterns of the area
including infiltration and
storage of stormwater.

=a —a

control and aroundstorage areas for constructio
materials

Install temporary sediment basins, where appropria
to capture sedimentaden ruroff from the site

Divert runoff from undisturbed areas around th
construction site

Stockpile materials away from drainage lines
Prevent all solid entering waterways by collecting s(
waste, oils, chemicals, bitumen spray waste &
wastewaters from brick, concrete and asphalt cutti
and transport to an approved waste disposal site
recycling depot

Collect, transport and discharge the septic tank wa|
from the construction camps in the nearby municig
wastewater treatment plants

Ensure that tires of construction vehicles are cleane
the washing bay (constructed at the entrance of t
constructon site) to remove the mud from the wheel
This shall be done in every exit of each construct
vehicle to ensure the local roads are kept clean.

Soil Erosion ang
siltation

Soil erosion and dus
from the material
stockpiles will increasg
the sediment ad
contaminant loading ol
surface water bodies.

The Contractor shall

f

f

Ensurehat sealed roads used by construction vehic
are swept regularly to remove sediment.

Water the material stockpiles, access roads and b
soils on an asequired basis to mimiize dust. Increasg
the watering frequency during periods of high risk (g
high winds)

ECP 4: Drainage Management

Project Activity/
Impact Source

Environmental Impacts

Mitigation Measures/ Management Guidelines

Excavation and
earthworks, and
construction
yards

Lack of proper drainag!
for rainwater/liquid
waste or wastewater
owing to the construction
activities  harms the
environment in terms of
water and soil
contamination, and
mosquito growth.

The Contractor shall

1

Prepare a program for prevéing/avoid standing
waters, which CSC will verify in advance and coni
during implementation

Provide alternative drainage for rainwater if t
construction works/eartHillings cut the establishec
drainage line

Establish local drainage line with apprite silt
collector and silt screen for rainwater or wastewat
connecting to the existing established drainage lir
already there
Rehabilitate road drainage structures immediately
RIYF3ISR 0608 O2y(dNI OG2NEQ
Build new drainage linessaappropriate and requirec
for wastewater from construction yards connecting
the available nearby recipient water bodies. Ensi
wastewater quality conforms to the relevant standar
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provided by NEQS, before it being discharged into
recipient waterbodies.

Ensure the internal roads/hard surfaces in t
construction yards/construction camps that geners
has stormwater drainage to accommodate high run
duringadownpour and that there is no stagnant waty
in the area at the end of the downpour.

Cmstruct wide drains instead of deep drains to avc
sand deposition in the drains that require freque
cleaning.

Provide appropriate silt collector and silt screen at t
inlet and manholes and periodically clean the drain:
system to avoid drainage cgastion

Protect natural slopes of drainage channels to ens
adequate stormwater drains.

Regularly inspect and maintain all drainage channel
assess and alleviate any drainage congestion probl
Reduce infiltration of contaminated drainage throu
stormwater management design

Ponding of

water

Health hazards due ft
mosquito breeding

Do not allow ponding of water especially near t
waste storage areas and construction camps
Discard all the storage containers that are capable
storing water, afteruse or store them in invertec
position

ECP 5:Soil Quality Management

Project Activity/
Impact Source

Environmental Impacts

Mitigation Measures/ Management Guidelines

Storage of
hazardous andg
toxic chemicals

Spillage of hazardou
and toxic chemicals Wi
contaminate the soils

The Contractor shall

il

il

Strictly manage the wastes management plans propo
in ECP1 and storage of materials in ECP2

Construct appropriate spill contaminant facilities for
fuel storage areas

Establish and maintain a hazardousaterials register,
detailing the location and quantities of hazardo
substancesincluding the storage, use of disposals
Train personnel and implement safe work practices
minimizing the risk of spillage

Identify the cause of contamination, if it isperted, and
contain the area of contamination. The impact may
contained by isolating the source or implementi
controls around the affected site

Remediate the contaminated land using the mg
appropriate available method to achieve requirg
commercialindustrial guideline validation results

Construction Erosion from| The Contractor shall
material construction  material 1 Protect the toe of all stockpiles, where erosion is likely
stockpiles occur, with silt fences tsaw bales or bunds
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stockpiles may
contaminate the soils

ECP 6: Erosion and Sediment Control

Project Activity/
Impact Source

Environmental Impacts

Mitigation Measures/ Management Guidelines

Construction
activities  and
material
stockpiles

The impact of soi
erosion are (i) Increase
runoff and
sedimentation causing
greater flood hazard tqg
the downstream, (ii)
destruction of aquatig
environment in nearby

lakes, streams, an
reservoirs caused b
erosion and/or

deposition of sediment
damaging the spawnin
grounds of fish, and (iii
destruction of
vegetation by burying o
gullying.

The Contractor shall

1
1

1

Locate stockpiles away from drainage lines
Protect the toe of all stockpiles, where erosion
likely to occur, with silt fences, straw bales or bun
Remove debris from drainage patlasid sediment
control structures

Cover the loose sediments and water them
required

Divert natural runoff around construction areas pri
to any site disturbance

Install protective measures esite prior
construction, for example, sediment traps
Obseve the performance of drainage structures a
erosion controls during rain and modifyhem as
required.

to

ECP 7TopsoilManagement

Project Activity/
Impact Source

Environmental Impacts

Mitigation Measures/ Management Guidelines

Land clearing
andearthworks

Earthworks will impact
the fertile topsoil that is
enriched with nutrients
required for plant growth
or agricultural
development.

The Contractor shall

1

1

Strip the topsoil to a depth of 15 cm and store
stockpiles of height not exceeding 2m.

Remove unwanted materials from topsoil like gra
roots of trees and similar others.

The stockpiles will be done in slopes of 2:1 to redl
surface runoff and enhance percolation through t
mass of stored soil.

Locate topsoil stockpiles in areas outsideinage
lines and protect from erosion.

Construct diversion channels and silt fences arol
the topsoil stockpiles to prevent erosion and loss
topsoil.

Spread the topsoil to maintain the physichemical
and biological activity of the soil. The stor&gpsoil

will be utilized for covering all disturbed area al
alongwith the proposed plantation sites
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Prior to the respreading of topsoil, the groun
surface will be ripped to assist the bunding of the ¢
layers, water penetration and revegetation

Transport

Vehicular movement
outside right of way of]
existing roads of

temporary access road
will affect the soil fertility
of the agricultural lands

Limit equipment and vehicular movements with
the approved construction zone

Construct temporary aces tracks to cros:
concentrated water flow lines at right angles

Plan construction access to make use, if possible
the final road alignment

Use vehiclecleaning devices, for example, ramps
wash down areas

ECP 8: Topography and Landscaping

Project Environmental Impacts Mitigation Measures/ Management Guidelines

Activity/

Impact Source

Land clearing Construction activitieg The Contractor shall

and especially earthworks — wi 1 Ensure the topography of the final surface of

earthworks change topography an raised lands (construction yards, approach roa
disturb the natural

rainwater/floodwater
drainage as wé as will
change the local landscapg

1 Keep the final or finished surface of all the raisq

1 Undertake mitigation measures for

1 Cover immediately the uncovered open surfg

access roads, etc.) are conducive to enha
natural draining of rainwater/flood water;

lands free from any kind of depression that insi;
waterlogging

erosic
control/prevention by grasturfing and tree
plantation, where there is a possibility of ratot

that will change the shape of topography.

that has no use of construction activities wi
grasscover and tree plantation to prevent sg
erosion and bring improved landscaping

ECP 9: Quarry and Borrow Areas Maement

Project Activity/
Impact Source

Mitigation Measures/ Management Guidelines

Development

and operation
of Quarry and
borrow areas.
The project will
use approved
quarry sites
available near
the project site.
This ECP will b

Environmental Impacts
Quarry areas will havg
impacts on loca q
topography,
landscaping ang
natural drainage.
1
1

The Contractor shall

Use only quarry and borrow siteisat are licensed by
the provincial government anaipproved by the projeci
management Organization/Implementation
Consultants  considering the environmenta
sustainability of the sites

Identify new borrow and quarry areas in consultati
with Project Director, if required.

Reuse excavated or disposefl material available in
the project to the maximum extent possible.
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used only when
a new quarry or
borrow area to
be developed.
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Store topsoil for reinstatement and landscaping.
Develop surface water collection and draina
systems, anterosion measures (berms, revegetati(
etc.) and retaining walls and gabions wheegjuired.
Implement mitigation measures in ECP 3: W4
Resources Management, ECP 6: Erosion and Sedi
Control

The use of explosigeshould be used in as muc
minimum quantity as possible to reduce nois
vibration and dust.

Control dust and air qualit deterioration by
application of watering and implementing mitigatic
measures proposed in ECP 10: Air Quality Manager
Noise and vibration control by ECP 11: Noise |
Vibration Management.

ECP 10: Air Quality Management

Project Activity/

Environmental Impacts

Mitigation Measures/ Management Guidelines

ImpactSource
Construction Air quality can be The Contractor shall
vehicular traffic | adversely affected by 1 Fit vehicles with appropriate exhausystems and
vehicle exhaus emission control devices. Maintain these devices
SLLES S ang good working condition.
combustion of fuels. { Operate the vehicles in a fuefficient manner
1 Cover haul vehicles carrying dusty materials moy
outside the construction site
1 Impose speed limits on all vehicteovement at the
worksite to reduce dust emissions
1 Control the movement of construction traffic
I Water construction materials prior to loading ar
transport
1 Service all vehicles regularly to minimize emissions|
1 Limit the idling time of vehicles not more thah

minutes

Construction
machinery

Air quality can be
adversely affected by
emissions from
machinery and the
combustion of fuels.

The Contractor shall

il

Fit machinery with appropriate exhaust systems &
emission control devices. Maintain these devices
good working condition in accordance with th
specifications defined by their manufacturers
maximize combustion efficiency and minimize t
contaminart emissions. Proof of maintenance regist
shall be required by the equipment suppliers a
contractors/subcontractors

Focus special attention on containing the emissic
from generators

Machinery causing excess pollution (e.g. visible sm¢
will be banred from construction sites
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Service all equipment regularly to minimize emissio
Provide filtering systems, duct collectors
humidification or other techniques (as applicable)
the concrete batching and mixing plant to control tl
particle emissions iall its stages, including unloadin
collection, aggregate handling, cement dumpir
circulation of trucks and machinery inside ti
installations

Construction
activities

Dust generation from
construction sites,
material stockpiles anc
access roadsare a
nuisance in the
environment and can
be a health hazard.

Water the material stockpiles, access roads and b
soils on an asequired basis to minimize the potentis
for environmental nuisance due to dust. Increase 1
watering frequency during periods dfigh risk (e.g.
high winds). Stored materials such as gravel and <
shall be covered and confined to avoid their bei
wind-drifted

Minimize the extent and period of exposure of the be
surfaces

Reschedule earthwork activities or vegetation clear
adivities, where practical, fiecessaryto avoid during
periods of high wind and if visible dust is blowing- ¢
site

Store the cement in silos and minimize the emissif
from silos by equipping them with filters.

Establish adequate locations for storageixing and
loading of construction materials, in a way that du
dispersion is prevented because of such operations
Crushing of rocky and aggregate materials shall be \
crushed, or performed with particle emission contt
systems

ECP 11: Noise andibration Management

Project Activity/
Impact Source

Environmental Impacts

Mitigation Measures/ Management Guidelines

Construction
vehicular traffic

Noise quality will be
deteriorated due to
vehicular traffic

The Contractor shall

f

Maintain all vehicles irorder to keep it in good
working order in accordance with manufacturi
maintenance procedures

Make sure all drivers will comply with the traff
codes concerninghe maximum speed limit, driving
hours, etc.

Organize the loading and unloading of truckedé
handling operations for the purpose of minimizif
construction noise on the worksite

Construction
machinery

Noise and vibration may
have an impact or
people, property, fauna,

The Contractor shall

f

1

Appropriatelysite all noisegenerating activities to
avoid noise pollution to local residents
Use the quietest available plant and equipment
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livestock and the natura
environment.

Modify equipment to reduce noise (for exampl
noise control kits,the lining of truck trays or
pipelines)

Maintain all equipmenin order to keep it in gooc
working order in accordance with manufacturi
maintenance procedures. Equipment suppliers ¢
contractors shall present proof d¢he maintenance
register of their equipment.

Install acoustic enclosures around generators
reduce noise levels.

Fit highefficiency mufflers to
construction equipment

Avoid the unnecessary use of alarms, horns
sirens

appropriate

Construction
activity

Noise and vibration may
have an impact or
people, property, faunaj
livestock and the natura
environment.

The Contractor shall

il

Notify adjacent landholders prido any typical noise
events outside of daylight hours (6 pmto 7 am) if
construction works are being carried out ne
residential areas

Educate the operators of construction equipmemt
potential noise problems and the techniques
minimize noise emissions

Employthe best available work practices egite to
minimize occupational noise levels

Install temporary noise control barriers whel
appropriate

Notify affected people if major noisy activitiese
undertaken, e.g. pile driving

Plan activities osite and deliveries to and from sit
to minimizethe impact
Monitor and analyze noise and vibration results a
adjust construction practices as required.

Avoid undertaking the noisiest activities, whe
possible, when working at night ( 6pm to 7 am) ng¢
the residential areas

ECP 12: Protection of Flora

Project
Activity/
Impact Source

Environmental Impacts

Mitigation Measures/ Management Guidelines

Vegetation
clearance

Local florais important to
provide shelters for the
birds, offer fruits and/or
timber/firewood, protect
soil erosion and overal
keep the environment
very friendly to human
living. As such damage {

flora hasa wide range of

The Contractor shall

f
f

il

Reduce disturbance to surrounding vegetation
Use appropriate type and minimum size of machi
to avoid disturbance to adjacent vegetation.

Get approval fronthe supervision consultant fahe
clearance ofregetation.

Make selective and careful pruning of trees whe
possible to reducéhe needfor tree removal.
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adverse  envbnmental
impacts.

Control noxious weeds by disposing of at designg
dump site or burn on site.

Clear only the vegetation that needs to be clearec
accordance withthe plans. These measures a
applicable to both the construction areas as well
to any associated activities such as sites
stockpiles, disposal of fill and construction
diversion roads, etc.

Before excavation, mark the trees that must remd
on the site and cannot be removed.

Do not burn off cleared vegetationwhere feasible,
chip or mulch and reuse it for the rehabilitation |
affected areas, temporary access tracks
landscaping. Mulch provides a seed source, can |
embankment erosion, tains soil moisture anc
nutrients, and encourages fgrowth and protection
from weeds.

Return topsoil and mulched vegetation (in areas
native vegetation) to approximately the same ar
of the roadside it came from.

Avoid work within thedripline of trees to prevent
damage to the tree roots and compacting the soil
Minimize the length of time the ground exposed,
or excavation left open by clearing andvegetate
the area at the earliest practically possible.
Ensure excavation works occur progresiiand re
vegetation done at the earliest

Provide adequate knowledge to the worke
regarding nature protection and the nedd avoid
felling trees during construction

Supply appropriate fuel in the work caps to preve
fuelwood collection

ECP 13: Prettion of Fauna

Project Activity/
Impact Source

Environmental Impacts

Mitigation Measures/ Management Guidelines

Vegetation
clearance

Clearance of vegetatiol
may impact shelter,
feeding and/or breeding
of animals

The Contractor shall

f
f

il

Restrict the treeemoval to the minimum required
Retain tree hollows oite, or relocate hollows
where appropriate

Leave dead trees where possible as habitat

fauna

Identify the trees that require specific attentio
(e.g. the hollowbearing trees) and fell them in

manner that reduces the potential for fauni
mortality. Felled trees will be inspected after fellis
for fauna and if identified and readily accessible

be removed and relocated or rendered assistanc
injured. After felling, hollowbearing trees will
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remain unmoved overnight to allow animals
move of their own volition.

Construction
camps

lllegal poaching

Provide adequate knowledge to the worke
regardingthe protection of flora and fauna, an
relevant government regulations aminishments
for illegal poaching.

¢tKS O2y iGN Oli2Nna O2RS

the protection of flora and faunaand ban on tree
cutting andhunting of animals.Employees foung
violating would be subject to strict actions includi
fines and termiation of employment.

ECP 14: Protection of Fish

Project Activity/
Impact Source

Environmental Impacts

Mitigation Measures/ Management Guidelines

Construction
activities in River

The  main potential
impacts to fisheries aré
hydrocarbon spills and
leaks from  riverine
transport and disposal o
wastes into the river

The Contractor shall

1

1

Prepare procedures fathe protection of fish and
submit them for supervision consultant approval,
Ensure the construction equipment used in tl
river are well maintained rad does not have oil
leakage to contaminate river water.

Contain oil immediately orthe river in case of
accidental spillage from equipment; make |
emergency oil spill containment plan (under tl
Fuels and Hazardous Substances Managen
Plan) to be supped with enough equipments
materials and human resources.

Do not dump wastes, be it hazardous or Rn(
hazardous into the nearby water bodies or in tl
river.

Construction
activities on the
land

The main  potential
impacts to aquatic florg
and fauna River are
increased suspende
solids from earthworks
erosion, sanitary
discharge from work
camps, and hydrocarbo
spills

The Contractor shall

1

follow mitigation measures proposed in ECP
Water Resources Management and EC4: Drair|
Management.

ECP 15Road Transport and Road Traffic Management

Project Activity/
Impact Source

Environmental Impactg

Mitigation Measures/ Management Guidelines

Construction
vehicular traffic

Increased traffic use o
the road by
construction vehicleg

The Contractor shall
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will affect the
movement of normal
road traffics and the
safety of the road
users.

Prepare and submit a traffic management plan to
CSC for their approval befotae commencement of
construction.

Include in the traffic management plan to ensu
uninterrupted traffic movement during constructior]
detailed drawings of traffic arrangements showing
detours, temporary road, temporary bridg:
temporary diversions, necessary barricades, warr
signs / lights, and road signs.

Provide signs at stragic locations of the road
complying with the schedules of signs contained in
Pakistan Traffic Regulations.

Install and maintain a display board at each import:
road intersection on the roads to be used duri
construction, which shall clearly shothe following
information in local language:

Location: chainage and village name

Duration ofthe construction period

Period of proposed detour / alternative rout

Suggested detour route map

Name and contact address/telephon

number of the concerned psonnel

o Name and contact address / telephor
number of the Contractor

0 Inconvenience is sincerely regretted.

O O O 0o

Accidents and spillag
of fuels and chemicals

= =

Restrict truck deliveries, where practicable daytime
working hours (7 am to 6 pm).

Restrict thetransport of oversize loads.

Operate road traffics/transport vehicles, if possible,
non-peak periods to minimize traffic disruptions.
Enforce orsite speed limit

ECP 16.aborinflux Management and Construction Camp Management

Project Activity/| Environmental Impacts

Impact Source

Mitigation Measures/ Management Guidelines

Siting and| Campsites fon

Location
construction
camps

of| construction  workers
are the important
locations that have
significant impacts suc
as health and safety
hazards on local
resources and
infrastructure of nearby|
communities.

The Contractor shall

1

Prepare a management plan for construction
workers camp in accordance with IFC Guidance
Workers Accommodation and submit the plan f
supervision consultant's approval.

Locate the construction camps within the design
sites or at areasthat are acceptable from
environmental, cultural or socigloint of view; and
approved by the supervision consultant.
Consider the location of construction camps aw
from communities in order to avoid social conflict
using natural resources such as water or to avoid
possible adverse impacts of the consgttion camps
on the surrounding communities.
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Submit to the supervision consultant for approva
detailed layout plan for the development of th
construction camp showing the relative locations
all temporary buildings and facilities that are to |
congructed together with the location of site roads
fuel storage areas (for use in power supj
generators), solid waste management and dump
locations, and drainage facilities, prior to tf
development of the construction camps.

Local authorities respaible for health, religioug
and security shall be duly informed on the set up
camp facilties so as to maintain effecti
surveillance over public health, social and secu
matters.

Construction
Camp Facilities

Lack of proper
infrastructure facilies ,
such as housing, wate
supply and sanitation
facilities will increase
pressure on the loca
services and generat
substandard living
standards and healt
hazards.

Contractor shall provide the following facilities in tf
campsites

1

= —a —a

Adequate accommodeon, transportation, and
basic services including water, sanitation, g
medical care for the workers working on that proje
Safe and reliable water supply, which should mi
NEQS. Drinking water to be chlorinated saturce
and ensure presence of residuahlorine 0.1 ~ 0.2
ppm asa minimum after 30 minutes of chlorin
contact time (WHO guideline).

Hygienic sanitary facilities and sewerage syste
The toilets and domesticwastewater will be
collected through common sewerage. Provi
separate latrinesand bathing places for males ar
females with total isolation by location. Tk
minimum number of toilet facilities required is or
toilet for every ten persons.

Treatment facilities for sewerage of toilet ar
domestic wastes.

Stormwater drainage facilities

Paved internal roads.

Provide child créeches for women workis
construction site. The créche should have faciliti
for dormitory, kitchen, indoor and outdoor plal
area. Schools should be attached to these créc
so that children are not deprived ofducation
whose mothers are construction workers.
Provide inhouse community/common
entertainment facilities. Dependence of loc
entertainment outlets by the construction camps |
be discouraged/prohibited to the extent possible.

Workers
Accommodation

All workers in the camg
should have adequats
accommodation
facilities

The Contractor shall provide the following:

1

Thelaborwill be provided with accommodation o
twin sharing basis made of insulag material and
locally available building material, etc.;
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1 The migrant workers with families shall be provid
with individual accommodation comprisinga
bedroom, sanitary and cooking facilities;

1 The units will be supported by common latrines a
bathing facilities duly segregated for male a
femalelabor,

1 An adequate number of toilets shall be provided
the accommodation facilities. A minimum of 1 uf
to 15 males and 1 unit for 10 females shall
provided;

1 The contractor shall provide a kitchen facility for t
construction workers and the food will be ¢
appropriate nutritional value and will consid¢
religious/cultural backgrounds;

9 All doors and windows shall be lockable and mot
partitions/curtains shall be provided for privacy;

1 Facilities for the storage of personal belongings
workers shall be vided within the campsite only

91 Dustbins shall be provided for collection of garbe
and will be removed on a daily basis;

1 Itis also required to provide first aid box in adequi
numbers; and

1 Ventilation should be appropriate for the climat
conditions and provide workers with a comfortab
and healthy environment to rest and spend the
spare time.

Disposal of waste| Management of wasteg The Contractor shall

is crucial to minimizg f  Ensure proper collection and disposal eblid
Impacts on the wastes within the construction camps
environment  Insist waste separation by source; organic waste

one pot and inorganic wastes in another potthé
household level.

i Store inorganic wastes in a safe place within 1
household and clear organic wastes adaily basis
to waste collectos. Establish waste collectior
transportation and disposal systems with tt
manpower and equipment/vehicles needed.

9 Disposeof organic wastes in a designated safe ple
on daily basis. At the end of the day cover t
organicwastes with a thin layer of sand so that flie
mosquitoes, dogs, cats, rats, are not attracted. C
may dig a large hole to put organic wastes in it; t¢
care to protect groundwater from contamination k&
leachate formed due to decomposition of waste
Cover the bed of the pit with impervious layer ¢
materials (clayey or thin concrete) to prote
groundwater from contamination.

1 Locate the garbage pit/waste disposal site min &
m away from the residence so that peoples are |
disturbed with the odor likly to be produced from
anaerobic decomposition of wastes at the wag
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dumping places. Encompass the waste dumg
place by fencing and tree plantation to preve
childrenfrom entering and playingith.

Do not establish sitspecific landfill sites. Afolid
waste will be collected and removed from the wo
camps and disposed in approval waste dispc
sites.

Fuel supplies for
cooking purposes

llegal sourcing o
fuelwood by
construction  workers|

will impact the natural
flora and fauna

The Contractoshall

1

Provide fuel to the construction camps for the
domestic purpose, in order to discourage thénom
usingfuelwood oranotherbiomass.

Made available alternative fuels like natural gas
kerosene on ration to the workforce to prever
them from using biomass for cooking.

Conduct awareness campaigns to educate work
on preserving the protecting the biodiversity ar
wildlife of the project area, and relevar
government regulations and punishments ¢
wildlife protection.

Health
Hygiene

and

There wil be a potential
for diseases to be
transmitted  including
malaria, exacerbated b
inadequate health ang
safety practices. Ther
will be an increased ris
of work crews spreading

sexually  transmitted
infections and
HIV/AIDS.

The Contractor shall

1

1

Provide adequate health care facilities with
construction sites.

Provide first aid facility round the clock. Mainta
stock of medicines in the facility and appoint fu
time designated first aider or nurse.

Provide ambulance facility for the laborergrtchgan
emergency to be transported to nearest hospitals
Initial health screening of the laborers coming frc
outside areas

Inspect all camp facilities regularly to ensure

o Daily sweeping of rooms and houses sk
be undertaken;

o0 Regular cleaning of saary facilities shall
be undertaken;

0 The kitchen and canteen premises shall
established under  good hygien
conditions;

o Dailymealtimesshall be fixed for théabor;

0 Smoking and alcohol consumption shall
prohibited in the workplace;

o Waterloggingshall be prevented at area
near the accommodation facilities an
adequate drainage is to be provided; anc

0 Checklists pertaining to the dall
housekeeping schedule shall f
maintained and displayed at houses, toile
and kitchen.
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Train all constructiomorkers in basic sanitation an
health care issues and safety matters, and on
specific hazards of their work

Provide HIV awareness programming, including
(sexually transmitted infections) and H
information, education and communication for &
workers onaregular basis
Complement educational interventions with ea|
access to condoms at campsites as well as volun
counseling and testing

Provide adequate drainage facilities throughout t
camps to ensure that disease vectors such
stagnant wate bodies and puddles do not formn
Regular mosquito repellant sprays during monso
Carryout short training sessions on best hygie
practices to be mandatorily participated by i
workers. Place display boards at strategic locati
within the camps cordining messages on be!
hygienic practices

Safety

Inadequate safety
facilities to the
construction camps ma

create security|
problems and firg
hazards

The Contractor shall

1

Provide appropriate security personnel (police
home guard or private securityguards) and
enclosures to prevent unauthorized entry into th
camp area.

Maintain register to keep a track on a headcount
persons present in the camp at any given time.
Encouragehe use of flameproof material for the¢
construction of labor housing / st office. Also,
ensure that these houses/rooms are of sou
construction and capable of withstandin
windstormgcyclones.

Provide the appropriate type of firefighting
equipment suitable for the construction camps
Display emergency contact numbers cleadyd
prominently at strategic places in camps.
Communicate the roles and responsibilities
laborers in case ofn emergency in the monthly
meetings with contractors.

Site Restoration

Restoration of the
construction camps tq
the original condition
requires demolition of
construction camps.

The Contractor shall

1

Dismantle and remove from the site all faciliti
established within the construction camp includil
the perimeter fence and lockable gates at tl
completion of the construction work.

Dismantle cenps in phases and as the work g¢
decreased and not wait for the entire work to K
completed

Give prior notice to the laborers before demolishi
their camps/units
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 Reuse the demolition debris to a maximum exte

1 Handover the construction camps with all bu

 Restore

1 Not make false promises to the laborers for futu

Disposeof remaining debris at the desigtead waste
disposal site.

facilities as it is if agreement between both parti
(contractor andlandownel) has been made so.
the site to its condition prior t
commencement of the works or to an agurbe
condition with the landowner.

employment in O&M of the project.

ECP 17: Sociultural and Religious Issues

Project Activity/
Impact Source

Environmental Impactg

Mitigation Measures/ ManagemerGuidelines

Construction Disturbance from| The Contractor shall
acti_vities. near constructiqn activitigs i Establish a system for receiving complaints from |
residential (dust, noise, traffic, community and ddress them (the community can als
areas conflicts . With make complaints to the GRM established under |
O2YyY UNJ OU 2 NJ project)
etc.) 1 Shall ensure all the construction workers follows t
following code of conduct:

1 All workers are strictly forbidden to establish any ki
of relationship with loal women bring any unrelated
women to the project site.

1 All workers should avoid sexual harassment and ¢
abuse.

1 All workers must not leave the camps or work si
unless written authorization is issued by the respect
supervisor

1 The contractors will advise and prohibit the log
population and its authorities or representatives not
enter the project operation areas (campsites, coloni
etc.) in order to minimize the potential risk of inciden
related to the operations.

Congruction Disturbance from| The Contractor shall
activities neaf | construction works to f  Communicate to the publicthrough community
religious  and) the  cultural  and consultation and newspaper announcements regard
cultural sites | religious  sites,  and the scope and schedule of construction, as well
contractors lack  of certain construction activities causing disruptions
knowledge on cultura access restriction.
ISSues  cause  socl f Do not block access to cultural and religious sif
disturbances. whereve possible

1 Restrict all construction activities within the footprin
of the construction sites.

i Stop construction works that produce nois

(particularly during prayer time) shall there be a
mosque/religious/educational institutions close to tf
constriction sites and users make objections.

ESMF oSWAT

192



Take special care and use appropriate equipment w|
working next to a cultural/religious institution.

Stop work immediately and notify the site manager
during construction, an archaeological or burial site
discovered. It is an offence to recommence work in 1
vicinity of the site until approval to continue is given
the CSC/PMU.

Provide separate prayer facilities to the constructi
workers.

Show appropriate behavior with all constructic
workers especiallwomen and elderly people

Allow the workers to participate in praying durir
construction time

Resolve cultural issues in consultation with local lead
and supervision consultants

Establish a mechanism that allows local people to ri
grievances ariag from the construction process.
Inform the local authorities responsible for healt
religious and security duly informed befol
commencement of civil works so as to maintg
effective surveillance over public health, social a
security matters

ECPL8: Worker Health and Safety

Project Activity/
Impact Source

Environmental Impacts

Mitigation Measures/ Management Guidelines

Best practices

Construction works may
pose health and safety
risks to the construction
workers and site visitorg
leading to severe
injuries and deaths. Th
population in  the
proximity of the
construction site and theg
construction  workers
will be exposed to &
number of (i) biophysical
health risk factors, (e.g
noise, dust, chemicals
construction material,
solid waste, wastewar,
vector transmitted
diseases etc.), (i) ris
factors resulting from
human behavior (e.g
STD, HIV etc.) and (i
road accidents from
construction traffic.

The Contractor shall

1

Implement suitable safety standards for all worke
and site visitors whit shall not be less than those la
down on the international standards (e.
LYGSNYyFrdaAz2yrt [F02NJ h¥
| SHEGK Ay [/ 2yaidNHzOGA2
WOYGANRYYSyidlt 1SIfiK
standards applicable in US/UK/Axadia/or any Pre
approved regulatory or guidance framewarén also
be used.Establishmentof permit to work systemsg
andprovide associated training to the workers
Provide the workers with a safe and healthy wc
environment, taking into account inherent risks in
particular construction activity and specific classes
hazards in the work areas,

Provide personal protection equipment (PPE)
workers, such as $aty boots, helmets, masks
gloves, protective clothing, goggles, fidte eye
shields, and ear protection. Maintain the P
properly by cleaning dirty ones and replacing th¢
with the damaged ones.

Safety procedures includethe provision of
information, training and protective clothing t
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workers involved in hazardous operations and proj
performance of their job

Appoint an environment, health and safety manag
to look after the health and safety of the workers
Inform the local authorities responsilfor health,
religious and security duly informed befol
commencement of civil works and establishment
construction camps so as to maintain effecti
surveillance over public health, social and secu
matters

Child and pregnant labg

The Contractoshall

1

not hire children of less than8lyears of age anc
pregnant women or women who delivered a ch
within 8 preceding weeks, in accordance with t
National Labor Laws

Accidents

Lack of first aid facilitie
and health care facilitieg
in the immediatevicinity

will aggravate the health
conditions of the victimg

Provide health care facilities and first aid facilities
readily available. Appropriately equipped fiad
stations shall be easily accessible throughout |
place of work

Document and repd occupational
diseases, and incidents.

Prevent accidents, injury, and disease arising fr
associated with, or occurring in the course of work
minimizing, so far as reasonably practicable, |
causes of hazards. In a manner consistent \gitbd
international industry practice.

Identify potential hazards to workers, particular
those that may be lifehreatening and provide
necessary preventive and protective measures.
Provide awareness to the construction drivers
strictly follow the diving rules

Provide adequate lighting in the construction ar
and along the roads

accidents

Construction
Camps

Lack of proper
infrastructure facilities,
such as housing, wateg
supply and sanitatior
facilities will increase
pressure on the locd
services and generat
substandard living
standards and health
hazards.

The Contractor shall provide the following fa@di in the
campsites to improve health and hygienic conditions
mentioned in ECP J&nhd COVID related jpscts as mentionec

in ECP 20

1 Adequate ventilation facilities

1 Safe and reliable water supply.

1 Hygienic sanitary facilities and sewerage systerhe
toilets and domestic wastewater will be collects
through common sewerage.

1 Treatment facilities for sewerage of toilet ar|
domestic wastes

1 Stormwater drainage facilities.

9 Recreational and social facilities

1 Safe storage facilities for petroleum and oth
chemicals in accordance with ECP 2

1 Solid waste collection and disposal system

accordance with ECP1.
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1 Arrangement for trainings
1 Paved internal roads.
1 Security fence at least 2 m height.
1 Sickbay and first aid facilities
Water and| Lack of Water sanitatiofl The contractor shall provide portable toilets at tf
sanitation facilities at construction construction sites, if about 25 peaplre working the whole
facilities at the | sites causeg day for a monthThe bcation of portable facilities shall be §
construction inconvenience to the least 6 m away fronthe storm drain system and surfac
sites construction  workers waters. These portable toilets shall be cleaned once a day
and affect their persona| all the sewerage shall be pumped from the colieattank
hygiene. once a day and shall be brought to the common septic tank
further treatment.
The ontractor shall provide bottled drinking water facilities |
the construction workers at all the construction sites.
Other ECPs Potential risks on healtll The Contractor shall follow the following ECPs to reduce he
and hygiene of| risks to the construction workers and nearby community
construction  workers| ECp 2: Fuels and Hazardous Goods Management
and general public ECP 4: Drainage Management
ECP 10: Air@lity Management
ECP 11: Noise and Vibration Management
ECP 14: Road Transport and Road Traffic Management
Trainings Lack of awareness an The Contractor shall

basic knowledge i
health care among th¢
construction workforce,
make them susceptiblé
to potential diseases.

9 Train all construction workers in basic sanitation ¢
health care issues (e.g., how to avoid malaria
transmission of sexually transmitted infections (S
HIV/AIDS.

9 Train all construction workers in general health a
safety mattes, and on the specific hazards of the
work Training shall consist of basic haz;
awareness, sitspecific hazards, safe work practicq
and emergency procedures for fire, evacuation, ¢
natural disaster, as appropriate.

1 Commence malaria, HIV/AIDSda STI educatior
campaign before the start of the construction pha
and complement it with a strong condom marketin
increased access to condoms in the area as well ¢
voluntary counseling and testing.

1 Implement malaria, HIV/AIDS and STl educal
canpaign targeting all workers hired, internation
and national, female and male, skilled, serand
unskilled occupations, at the time of recruitment ai
thereafter pursued throughout the constructio
phase on ongoing and regular basis. This shal
complemented by easy access to condoms at 1
workplace as well as to voluntary counseling &
testing.
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ECPL9: Instream Construction Works (Diversi@nd Hydraulic structures

Project Activity/
Impact Source

Environmental Impacts

Mitigation MeasuresManagement Guidelines

General
Construction
Works

RiverfCanal water
quality and aquatig
habitat due to risk off
release of deleterioug
substancesnto the river

The Contractor shall

1

Prevent the release of silt, sediment, sediméaden
water, raw concreteconcrete leachate, or any othe
deleterious substances into the River.
Ensure equipment and machinery are in go
operating condition (power washed), free of leal
excess oil and lubricants, and grease.

Machinery leaking fuel, lubricants, hydraulidds or
solvents shall not work within the river.

Keep a spill containment kit readily accessible on
in the event of a release of a deleterious substar
to the environment. Train onsite staff in its use.

Stranding of fish in the
dewatered area

TheContractor shall

1

Complete fish salvage before the start of works fr(
the dewatered portion of the river using appropriaj
techniques.

Risk of safety relative t(
river work

The Contractor shall

1

Devise an evacuation plan, including installation
warning signals and emergency exits, to sal
evacuate employees and equipment from the wc
area.

Ensure risk management procedures are in p
on all work sites to minimise the potentialrf
damage arising from inclement weath¢
and/or/elevated river levels during the course |
work.

Excavation
Works

The Contractor shall

1

Remove excavated material and dispo$é into the
designated disposal areas, not dumping the
materials into the iver. Use mitigating measures 1
protect excavated material from being eroded al
reintroduced into the river

Concrete Works

Concrete leachate i
alkaline and highly toxi
to fish and other aquatidg
life.

The Contractor shall

1

Provide appropriate devices dnmeasures agains
the discharge of toxic materials and fluids originat
from concreting work into the rivers,

Ensure that any materials or liquids produced

works involving the use of concrete, cement a
cementitious materials shall not be depositatihon

designated places, and not be discharged into
about any watercourse without treatment.
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1 Provide containment facilities for the wastown
water from concrete delivery trucks, concre]
pumping equipment, and other tools and equipmel

ECR20: COVID 19 Health and Safety Plan

Item

Good Practices/ Management Guidelines (to be implemented by Contractor/Promot

Awareness materials

f
f

Preparation of awareness materials on COV®e.g., signs, posters
Installation of awareness signs at work sites ¥isibility to workers and the
general public

Detection Measures

Control and document the entry/exit to the work site for both workers and of]
parties.

Prevent sick workers from entering the sitg checkingthe temperatures of
workers and other peopl entering the site. Require selporting prior to
entering the site.

All workers to selmonitor their health, possibly with the use of questionnaire
and take their body temperature regularly.

Thermal screening at the workplace to be considered amlithe context of a
combination of measures for prevention and control of CQOlADat the
workplace and along with risk communication.

Physical Distancin
measures

= =

Keep a distance of at least 1 meter between workers and minimize phy
contact, ensure tsict control over external access and queue managem
(marking on the floor, barriers).

Reducehe density of people in the building (no more than 1 person per even
square metres), physical spacing at least 1 meter apart for work stations
commonspaces, such as entrances/exits, lifts, pantries/canteens, stairs, w
congregation or queuing of employees or visitors/clients might occur.

Avoid crowding by staggering working hours to reduce the congregatio
employees at common spaces such as amtes or exits.

Implement or enhance shift or splitam arrangements or teleworking.
Minimise the movement of local workers in and out of the site (e.g., a
workers returning home to affected areas or returning to siteni affected
areas).

Minimise theg 2 NJ SNA Q @e&lgcal co@munigyA (i K

Respiratory measures

= =

All workers should wear a face mask.

If a worker is sick, they should not come to work if a member of staff or a wc
feels unwell while at work, provide a medical mask so that they neayhgme
safely.

Where masks are used, whether in line with government policy or by pers
choice, it is very important to ensure safe and proper use, care and disposa

Hand Hygiene
measures:

Regular and thorough handwashing with soap and water or haiehe with
alcohotbased handub (a) before starting work, before eating, frequently duri
the work shift, especially after contact with -eeorkers or customers, (b) afte
going to the bathroom, after contact with secretions, excretions and body flu
after contact with potentially contaminated objects (gloves, clothing, masks, |
tissues, waste), and immediately after removing gloves and other prote
equipment but before touching eyes, nose, or mouth.
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Hand hygiene stations, such as hand washing hand rub dispensers, should |
put in prominent places around the workplace and be made accessible to all
contractors, clients or customers, and visito@long with communication
materials to promote hand hygiene

Cleaning and
Disinfection

Cleaning and Disinfection off all site facilities, including offices, accommoda|
canteens and common spaces:

Cleaning (soap, water, and mechanical action) to remove dirt, debris, and

materials from surfaces. Disinfection of dirty surfaces and objealy after
cleaning.

Most common disinfectantsg sodium hypochlorite (bleach) of surface

concentration 0.1% or alcohol at least 70% concentration for surfaces whic|
be damaged by sodium hypochlorite.

Priority disinfection of higltouch surfaces commonly used areas, door an
window handles, light switches, kitchen and food preparation areas, bathr,
surfaces, toilets and taps, touchscreen personal devices, personal com
keyboards, and work surfaces.

Disinfectant solutions must always be prepdrand used according to th
YIydzFl Ol dzZNBNRa AyaidNdHzOGAzyas AyOf

health of disinfection workers, use of personal protective equipment, |
avoiding mixing different chemical disinfectants.

Provide appropriate PPEs the cleaners.

Manage the waste as medical waste, and dispose of it in accordance with
regulations.

Response measures
workers found with
COVIBEL9 symptoms

= =

Workers who are unwell or who develop symptoms consistent with CQVY'fio
stay at homeselfisolate, and contact a medical professional or the local CO
19 information line for advice on testing and referral (consider telemedicine
flexible sick leave policy).

Standard operating procedures to be prepared to manage a person who bec
sick at the workplace and is suspected of having C&¥l0Oncluding isolation
contact tracing and disinfection.

People who were in close contact at the workplace with persons with laboral
confirmed COVIR9 should be quarantined for 14 days from thetlime of the
contact in accordance with WHO recommendations.

Set out differentiated procedures for the treatment of sick persons based or|
case severity. Pay workers throughout periods of illness, isolation or quarar,
Set aside a part of worker @@mmaodation for precautionary setfuarantine.
Establish communications with local medical services and refer sick workg
there.

Adjusting Work
Practices and Manag
Work Related Travels

Consider changes to work processes and timings to minimize donédween
workers (e.g., decreasing the size of work team, changing to-lzo@4 work
rotation).

Cancel or postpone neessential travel to areas with community transmission
COVIBEL9.

Provide hand sanitizer to workers who must travel, advise workecsitaply with
instructions from local authorities where they are travelling, as well
information on whom to contact if they feel ill while travelling.

Workers returning from an area where COMI®transmission is occurring shou
monitor themselves for sypptoms for 14 days and take their temperature twi
a day; if they are feeling unwell, they should stay at home iselate, and
contact a medical professional.
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Communication
Contact  With
Community

anc
the

Carefully manage the relations with theommunity with clear and regulg
communication.

Made aware of the procedures put in place at the site to address issues re
to COVIRL9.

Practice social distancing with the local community.

Risk communication

training,
education

and

Provide postersyideos, and electronic message boards to increase awareng
COVIEL9 among workers and promote safe individual practices at the workpl
engage workers in providing feedback on the preventive measures and
effectiveness.

Provide regular informatin about the risk of COVAI® using official sources, suc
as government agencies and WHO, and emphasize the effectiveness of ad
protective measures and counteracting rumors and misinformation.

Special attention should be given to reaching out to andaging vulnerable ani
marginalized groups of workers, such as those in the informal economy
migrant workers, domestic workers, subcontracted and-setployed workers,
and those working under digital labour platforms.

Train the workers on procedurem place by the project, and their ow|
responsibilities in implementing them.
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Annex2: EnvironmentaBScreening Checkfiét

INSTRUCTIONS

This checklist is designed to help users decide whether EIA is required basecdchardmeristics of a project and its

environment.

Start by providing a brief description of the project.

Then using available information about the projeamiswer each question in Column 2:

1 Yes if the answer is yes
T No-if the answer is no

7 2-iftKkS yagSNI Aa R2yQi

1ly2s

Briefly describe the relevant characteristic of the project or its environment and then consider whether any effect that is
likely to result is likely to be significant and enter the response in Column 3 with a note of the redsonsse the next

| KSO1tA&G 2y [ NRGSNAL

F2NJ 9@ fdzr GAy3

Some examples illustrating how to use the checklist are given below.

{AIYAFAOI y AR Kié20 KSE LI

Questions to be Considered

Yes /No /? . Briefly describe

Is this likely to result in a
significant effect? Yes/No/?
Why?

Brief Project Description:
Development of 500 houses adjacent to an existing rural

settlement at ABCuville.

1. Will construction, operation or decommissionirgg the
Project involve actions which will cause physical change
the locality (topography, land use, changes in waterbodig
etc)?

Yes. The project will involve

development of a large site current
in agricultural use and crossed by 4
small river.

Yes Loss of agricultural
land and diversion of river

3. Will the Project involve use, storage, transport,
handling or production of substances or materials which
could be harmful to human health or the environment or
raise concerns about actual grerceived risks to human
health?

No except in the small amounts
typically used by householders

No

4. Will the Project produce solid wastes during
construction or operation or decommissioning?

Yes. Construction will require
excavation of a small héind
transport and disposal or frase of a
large quantity of spoil.

Yes. Transport could hav
significant impact on
neighbouring village

9. Will the Project result in social changes, for example
demography, traditional lifestyles, employment?

No. The existing village was mainl
built in the 1950s.

No

10. Are there any other factors which should be
considered such as consequential development which
could lead to environmental effects or the potential for
cumulative impacts with other existing or planned

activities in the locality?

Yes. The project Wirequire
extension of the village sewage
works which is already overloaded|

Yes. There is not much
space to extend the works
and it already causes odol
problems in the village

53 The screening checklist is developgeased on the document prepared by tliropean Commission and is
available ahttp://ec.europa.eu/environment/archives/eia/eigyuidelines/gscreeningfull-text.pdf
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19. Are there any areas or features of historic or cultural ? No information available about |? requires further
importance onor around the location which could be the area investigation
affected by the project?

THE SCREENING CHECKLIST
Section A: Project Details

Project Details

1.Name of the subproject

2. Location ofhe subproject(village,
districtand AWB/FO)

3. Detailed description of the proposed
activitiesin the subproject

4. Estimated Project Cost

5. Additional details of the site that can he
to support the screening questions

Section BBaselineConditions
Current Land use in the subproject area

Land use around the subproject site

Description of sensitive receptors in ¢
around the subproject sites

Description of protected areas around f{
subproject sties

Any other details (attaclphotographs an
location maps)

SectionC Screening Questions

Is this likely to result
Screening Questions Yes /No 7. in a significant effect?
Briefly describe | Yes/No/?¢ Why?

1. Will construction, operation or decommissioning of the Proje
involve actions which will cause physical changes in the locality
(topography, land use, changes in water bodies, etc.)?

2. Will construction or operation of the Project use natural
resources such as land, water, materials or energy, especially
resources which are nerenewable or in short supply?

3. Will the Project involve use, storage, transport, handling or

production of substances or materials which could be harmful t
human health or the environment or raise concerns about actuz
or perceived risks to human health?

4. Will the Project produce solid wastes during construction or
operation or decommissioning?
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Screening Questions

Yes/No P.
Briefly describe

Is this likely to result
in a significant effect?
Yes/No/?¢ Why?

5. Will the Project release pollutants or any hazardous, toxic or
noxious substances to air?

6. Will the Project cause noise and vibration or release of light,
heat energy or electromagnetic radiation?

7. Will the Project lead to risks of contamination of land or wate
from releases of pollutants onto the ground or into surface watg
groundwater, coastal wasters or the sea?

8. Will there be any risk of accidents during construction or
operation ofthe Project which could affect human health or the
environment?

9. Will the Project result in social changes, for example, in
demography, traditional lifestyles, employment?

10. Are there apy other factors which should bsnsidered such
asconsequential development

which could leado environmental effects or theotential for
cumulative impacts with other existing or planned activities in tf
locality?

11. Are there any areas on or around the location which are
protected under internatioal or national or local legislation for
their ecological, landscape, cultural or other value, which could
affected by the project?

12. Are there any other areas on or around the location which &
important or sensitive for reasons of their ecology e.g. wetlands
watercourses or other waterbodies, the coastal zone, mountain
forests or woodlands, which could be affected by the prtijec

13. Are there any areas on or around the location which are us
by protected, important or sensitive species of fauna or flora e.
for breeding, nesting, foraging, resting, overwintering, migratior|
which could be affected by the project?

14. Are there any inland, coastal, marine or underground water
on or around the location which could be affected by the projec

15. Are there any areas or features of high landscape or scenig
value on or around the location which could be affected by the
project?

16. Are there any routes or facilities on or around the location
which are used by the public for access to recreation or other
facilities, which could be affected by the project?

17. Are there any transport routes on or around the location wh
are susceptible to congestion or which cause environmental
problems, which could be affected by the project?

18. Is the project in a location where it is likely to be highly visil
to many people?

19. Are there any areas or features of historic or cultural
importance on or around the location which could be affected b
the project?

20. Is the project located in a previously undeveloped area whe
there will be loss of greenfieldind?

21. Are there existing land uses on or around the location e.g.

homes, gardens, other private property, industry, commerce,
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Screening Questions

Is this likely to result
Yes/No P. in a significant effect?
Briefly describe | Yes/No/?¢ Why?

recreation, public open space, community facilities, agriculture,
forestry, tourism, mining or quarrying which could &iéected by

the project?

22. Are there any plans for future land uses on or around the

location which could be affected by the project?

23. Are there any areas on or around the location which are
densely populated or buitip, which could be affecteby the

project?

24. Are there any areas on or around the location which are
occupied by sensitive land uses e.g. hospitals, schools, places
worship, community facilities, which could be affected by the

project?

25. Are there any areas on or around the location which contait
important, high quality or scarce resources e.g. groundwater,
surface waters, forestry, agriculture, fisheries, tourism, mineralg

which could be affected by the project?

26. Are there anyreas on or around the location which are
already subject to pollution or environmental damage e.g. wher
existing legal environmental standards are exceeded, which co

be affected by the project?

27. Is the project location susceptible to earthqaaksubsidence,
landslides, erosion, flooding or extreme or adverse climatic
conditions e.g. temperature inversions, fogs, severe winds, whi
could cause the project to present environmental problems?

28.Willpesticides, rodenticides @myother vecor control
productswill be used during any stage of project implementatio

and operation?

Section CConclusion

E&S Risk Category of
Substantial, Moderate, Low):

the Subproject

(H

The guidance for riskategorisation

Highrisk: Subprojects that involveomplex and large
scalecivil works. The anticipated impacts are high
magnitude and/or spatial extent, and high
probability of serious adverse impacts sensitive
ecosystems and public health

Substantial RiskSubprojects that involve larggcale
civil works.The anticipated impacts ammedium in
magnitude and/or spatial extent in tim&ledium to
low probability of impacts on sensitive ecoyster
and public health

Moderate Risk. Subprojects that involaedium
sale civil works, and the impacere temporary in
nature and low in magnitude. The impacts will not
felt beyond the actual footprints of the subprojects
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Low Risk. Subprojects that involve minor civil wo
and its potential impact®n public health andhe
environment are likely to minimal and negligible.

E&S Documentation to be prepared for ti
Subproject (ESIA, ESMP, use of Generic/Stan
ESMP in Anneg, or use of Environmental Code
Practices in Anne¥)

Recommendations to the Design Engineer

Name and Designation of the Personoddompleted the Screening Form:

Date of completion:
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Annex3: Generic ESMPs fhow to Moderate Risk Projects

Type of Proposed Worksr Subprojects

Generic ESMPs

Earth works forehabilitation of water courseand
drainages and water storages

Table 1 and All ECPs

Constructiorand rehabilitationof buildings

Table 2 and All ECPs

Construction of any other smadtale civil works

Table3 and All ACEPs

FO subprojects andighefficiency irrigation
systemsincluding use of pesticides

Table4 and All ECPs
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Table 1.Generic ESMP fdEarth Works

Impact Mitigation Measures Relevant Responsible Responsible for
ECPs for Supervision
Implementation
Environmental Social Healt| § The contractor shall designaten&SHS staff, who will be responsible for coordination with | ECP 18 Contractor/ PIU
and Safety (EHS) Staff of tk E&S staff of the PU and C&@ reporting on ESHS aspects CsC
Contractor 1  Monthly reporting on the ESHS aspects
1  Training of workers on the ESHS aspects
Development of land for thg 1  Thedevelopment will be carried out within the footprints of the subproject sites without affec{ ECP 2 Contractor/ PIU
subprojects will lead to soi the nearby areas and altering the natural drainages ECP 5 CsC
erosion and sedimentation| §  The drainage from the construction sites will be collected to the sedimentation ponds, and ECP 6
and risk of soil pollution the clear waer will be released. ECP7
1 Install temporary silt fences during construction to slow down and catch any suspg ECP 8
sediments.
1 Hazardous material should be stored in bunded areas to hold any spills
Excavation @ad desilting| § The excess earth and spoils should be reused for strengthening existing embankments ECP1 Contractor/ PIU
works may generate spoils] The excess earth and spoils should be disposed of at the government lands, which are bar| ECP 5 CSC
not in any agricultual use. ECP 6
1  Thespoil disposal sites should be selected away from the agriculture and canal areas
1 Transport and disposal of spoils and designated spoil disposal sites
1 Proper dumping and adequate compaction to avoid dust and release back to the river
Tree cutting from| § Compensatory tree plantation at the rate of 5 new trees for each tree cut Contractor/ PIU
construction sites CsC
Generation of waste fron] 1 Transport and disposal of waste generated from therk sites and from the workergamps| ECP 1 ang Contractor/ PIU
the construction sites should be disposed of at the places approveddmal union councils or municipalities 16 CSsC
Wastewater dischargey 1 Construction of wastewater treatmefficilities at the campsite (e.g., septic tank and soak pit) | ECP 3 Contractor/ PIU
from the constructiorsites at the worksites (sedimentation tanks for batching plants and site drainage) ECP 4 CsC
ECP 16
The potential risk of soil § Storage of fuks and chemicals in contained facilities ECP5 Contractor/ PIU
pollution by construction| §  Cleaning of spilled materiahmediately ECP 6 Ccsc
works ECP 7
Increased traffic onthe locg §  Hiring of licensed drivers and operators ECP 15 Contractor/ PIU
roads 1 Follow speed limits csc
Airand noise pollution from §  Avoid night time construction works near the residential areas ECP 10 Contractor/ PIU
construction and traffic 1  Regular maintenance of vehicles ECP 11 CSsC
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Impact Mitigation Measures Relevant Responsible Responsible for
ECPs for Supervision
Implementation
Risk of Infection from Covig 1  Awareness of workers on the risk @bvid19infection ECP 20 Contractor/ PIU
19 1  Prevent sick workers from entering the shig checkingthe temperatures of workers and othe CsC
people entering the site. Require se#fporting prior to entering the site.
1  All workers to selmonitor their health, possibly with the use of quiEsnaires, and take their
body temperature regularly.
Impact onlakes andaquatic | §  Control of wastewater and sediment releases to thakes and canals ECP 3 Contractor/ PIU
habitat due to construction §  No construction sites will bienplemented in the lakes that are currently dry ECP 14 Ccsc
activities
Community exposure tq § Barricade the work areas with hard fencing to prevent the entry of community in the constru| ECP 16 Contractor/ PIU
work hazards areas. ECP 17 CsC
1 Placing of adequate signboards and flagmen to divert the community away from the constr
works.
Dust from vehiculan 1  Frequent sprinkling of water on the local ismand worksites to control dust emissions ECP 10 Contractor/ PIU
movement on local roadg CSC
and construction activities
Impacts from the influx of 1 The hring of local labouto the extent feasible ECP 16 Contractor/ PIU
labor from the outside areay 9 A construction camp will be built with all adequate facilities (safe drinkiater and sanitation,, ECP 17 csC
kitchen, rest areas, recreatiofgr all outstation workers
1  The Contractor will establish a mechanism to collect the complaints from the workers and ag
those complaints by the approved GRM plan
Possible cultural conflicty § ¢ KS O2y G NI Od2NnRa O2RS 2F O2yRdzO0G akKlff |ECP17 Contractor/ PIU
between communities ang construction workers onespecting the local community, avoiding gendased violence, and thg CSC
workers and health impacts risk of spreading sexually transmitted diseases.
AyOtdzRAY3I 62/ ¢KS /2yaGNI OG2NDRa Y2y dKE& GNIFAYyAyYy3d LINEINI
and access and gende sexual harassment, particularly towarevomen and children, violence, including sexual ang
based violence genderbased violence and respectful attitude while interacting with the local community
Workers Health and Safet § Use of relevant personal protection equipment at all times ECP 18 Contractor/ PIU
due to hazards associatel § Regular training program for workers on occupational health safety (monthly training and| ECP 19 CSsC
with  the  construction toolbox talks)
activities 1 Incident investigation and reporting
1 Availability of first aid facilities at the construction sties
Risk of child labor 1 No hiring of workers less than 18 years of age ECP 15 Contractor/ PIU
Annex 8 CSC
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Impactong 2 YSY | y| 1 Measures to protect the privacy of women and girls by the contractorcsutractors and servic§ ECP 16 Contractor/ PIU
privacy due to the presenc providers ECP 17 CsC
of construction labor Annex 8

Table 2.Generic ESMP fdConstruction of Buildings

Environmental Social Healtl §  The contractor shall designaten &SHS staff, who will be responsible for coordination with | ECP 18 Contractor/ PIU
and Safety (EHS) Staff of tf E&S staff of the PU and CSC and reporting on ESHS aspects CsC
Contractor 1  Monthly reporting on the ESHS aspects
9  Training of workers on the ESHS aspects
Development of land for thg The development will be carried out within the footprints of the subproject sites without affed ECP 2 Contractor/ PIU
subprojects will lead to soi the nearby areas and altering the natural drainages ECP 5 CsC
erosion and sedimentation| §  The drainage fromhe construction sites will be collected to the sedimentation pgrael then | ECP 6
and risk of soil pollution the clear water will be released. ECP7
1 Install temporary silt fences during construction to slow down and catch any suspg ECP 8
sediments.
1  Hazardous material should be stored in bundedas to hold any spills
Lack of adequate facilitiesi| 1 The proposedbuildings should be designed with an adequate water supply and sanita] ECP 16 Contractor/ PIU
the proposed building facilities CSC
facilities 1 All thefacilities should be designed with special attention to disabled and elderly people.
1  Water efficiency is promoted by sustainable building sitidgsign, and constructiort could | ECP 3 Contractor/ PIU
include the collection of rainwater, rese d water for gardening, etc. CSsC

1 Water-saving equipment, including ultlaw-flush toilets,spray nozzles, urinals, faucet aerato
and lowflow showerheads, infrared and ultrasonic sensors, watgigots, and pressureontrol

valves.
Energy Conservation 1 Installation of a renewable energy system where l@aiditions permit (e.g. solar water heatin Contractor/ PIU
the form of heat and power photovoltaiccells) CsC
Building  siting, design § Reduction of energy consumption associatedhwiteating, ventilation, and air conditioning
construction (HVAC) systems through:
Wastewater dischargey 1  Construction of septic tanks for the treatment of toilet flushing ECP 16 Contractor/ PIU
from toilet flushing CSsC
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Impact Mitigation Measures Relevant Responsible Responsible for
ECPs for Supervision
Implementation

Waste Management 1 Transport and disposal of waste generated from the work sites and from the wodargps| ECP 1 Contractor/ PIU

should be disposed of at the places approveddmal union councils or municipalities ECP 2 CsC
Tree cutting from| § Compensatory tree plantation at the rate of 5 new trees for each tree cut Contractor/ PIU
construction sites CSC
Generation of waste from] §  Transport and disposal of waste generated from the work sites and from the constructionwq ECP 1 ang Contractor/ PIU
the construction sites should be dispsed of at the places approved by the FOs 16 CsC
Wastewater dischargey 1  Construction of wastewater treatment facilities at the campsite (e.g., septic tank and soak pii ECP 3 Contractor/ PIU
from the construction sites, at the worksitegsedimentation tanks for batching plants and site drainage) ECP 4 CsC

ECP 16
The potential risk of soil § Storage of fuels and chemisah contained facilities ECP5 Contractor/ PIU
pollution by construction| §  Cleaning of spilled material immediately ECP 6 CscC
works ECP 7
Increased traffic onthe locg 1  The tiring of licensed drivers and operators ECP 15 Contractor/ PIU
roads 1  Follow speed limits csc
Air and noise pollution fron] §  Avoid night time constructiomorks near the residential areas ECP 10 Contractor/ PIU
construction and traffic 1 Regular maintenance of vehicles ECP 11 CSsC
Sourcing of aggregates f¢ 1 Reuse of excavated material from thenstructionsite to the extent feasible ECP 9 Contractor/ PIU
concrete works 1  Source the material from the liosed quarry and borrow sites. csc
Impact on aquatic habitat | §  Control of wastewater and sediment releases to kikes and canals ECP 3 Contractor/ PIU
due to construction| §  No construction sites will be implemented in the lakes that@raently dry ECP 14 CSC
activities
Impacts from increaseq 1 Use of noawood fuel for cooking and heating; ECP 12 Contractor/ PIU
human activites on florg 1 Code of conduct for workers and employ&esotection of flora and fauna ECP 13 CsC
and fauna 1 Awarenesgaising toworkers on the protection of flora and fauna
Community exposure tq § Barricade the work areas with hard fencing to prevent the entry of community in the constru| ECP 16 Contractor/ PIU
work hazards areas. ECP 17 CsC
1 Placing of adequate signboards and flagmen to divert the community away from the constr

works.
Dust from vehiculan 1  Frequent sprinkling of water on the local ismand worksites to control dust emissions ECP 10 Contractor/ PIU
movement on local roadg CSsC
and construction activities
Impacts from the influx of 1 Hiring of local labour to the extent feasible ECP 16 Contractor/ PIU
labor from the outside area ECP 17 CSC
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1 A construction camp will be built with all adequate facilities (safe drinkiagr and sanitation,
kitchen, rest areas, recreatiofgr all outstation workers
1  The Contractor will establish a mechanism to collect the complaints from the workers and ag
those complaints by the approved GRM plan
Risk of Infection from Covid § Awareness of workers on the risk of Ceg®linfection ECP 20 Contractor/ PIU
19 1  Prevent sick workers from entering the site through checking temperatures of workers and csc
people entering the site. Require se#fporting prior to entering thesite.
1 All workers to selmonitor their health, possibly with the use of questionnaires, and take tl
body temperature regularly.
Possible cultural conflictf § ¢ KS O2y iNI Od2Nna O2RS 2F O0O2yRdz04 &kl ff | ECP17 Contractor/ PIU
between communities ang construction workers on respecting the local community, avoiding gebdsed violence, and thg CsC
workers and health impacts risk of spreading sexugltransmitted diseases.
including womg’ Q& LI ¢KS /2y (NI OG2NRa Y2ydKfe& GNIFAYAY3d LINEINI
and access and gende sexual harassmenparticularly towards women and children, violence, including sexual an
based violence genderbased violence and respectful attile while interacting with the local community
Workers Health and Safet § Use of relevant personal protection equipment at all times ECP 18 Contractor/ PIU
due to hazards associatel 1 Regular training program favorkers on occupational health safety (monthly training and di ECP 19 csc
with  the  construction toolbox talks)
activities 1  Incident investigation and reporting
1 Availability of first aid facilities at the construction sties
Risk of child labor 1 No hiring ofworkers less than 18 years of age ECP 15 Contractor/ PIU
Annex 8 CSC
LYLI OG 2y @291 Measuresto protect the privacy of women and girls by the contractorcsuttractors and service ECP 16 Contractor/ PIU
privacy due to the presenc providers ECP 17 CscC
of construction labor Annex 8

Table3. Generic ESMP famaltScale Civil Works

Environmental Social Healtf § The contractor shall designaten &SHS staff, who will be responsible for coordination with

and Safety (EHS) Staff of tl
Contractor

1

E&S staff of the PU and CSC and reporting on ESHS aspects
Monthly reporting on the ESHSpests

ECP 18

Contractor/

PIU
CsC
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Impact Mitigation Measures Relevant Responsible Responsible for
ECPs for Supervision
Implementation
9 Training of workers on the ESHS aspects
Development of land for thg §  The development will be carried out within the footprints of thigbproject sites without affecting ECP 2 Contractor/ PIU
subprojects will lead to soi the nearby areas and altering the natural drainages ECP5 CsC
erosion and sedimentation| 1  The drainage from the construction sites will be collected to the sedimentation pandsthen | ECP 6
and risk of soil pollution the clear water will be released. ECP 7
T Install temporary silt fences during mstruction to slow down and catch any suspend ECP 8
sediments.
1 Hazardous material should be stored in bunded areas to hold any spills
Tree cutting from| 1 Compensatory tree plantation at thiate of 5 new trees for each tree cut Contractor/ PIU
construction sites CSsC
Generation of waste fron] 1 Transport and disposal of waste generated from the work sites and from the construction wq ECP 1 ang Contractor/ PIU
the construction sites should be disposed of at the places approved byFRes 16 CsC
Wastewater dischargej 1  Construction of wastewater treatment facilities at the campsite (e.g., septic tank and soak pii ECP 3 Contractor/ PIU
from the constructiorsites at the worksites (sedimentation tanks for batching plants ane diiinage) ECP 4 CcsC
ECP 16
The potential risk of soil § Storage of fuels and chemicals in contained facilities ECP 5 Contractor/ PIU
pollution by construction| §  Cleaning of spilled material immediately ECP 6 Ccsc
works ECP 7
Increased traffic onthe locg 1  The tring of licensed drivers and operators ECP 15 Contractor/ PIU
roads 1 Follow speed limits CsC
Air and noise pollution from §  Compliance with NEQS on vehicle and machinery emissions and ambigsnt no ECP 10 Contractor/ PIU
construction and traffic ECP 11 CSC
Risk of Infection from Cowvid §  Awareness of workers on the risk of Cet®linfection ECP 20 Contractor/ PIU
19 1  Prevent sick workers from entering the shig checkingthe temperatures of workers and othe CSC
people entering the site. Requigelfreporting prior to entering the site.
1 All workers to selmonitor their health, possibly with the use of questionnaires, and take t
body temperature regularly.
Sourcing of aggregates f¢ 1 Reuse of excavated material from thenstructon site to the extent feasible ECP 9 Contractor/ PIU
concrete works 1  Source the material from the licensed quarry and borrow sites. CSsC
Impact on aquatic habitat | §  Control of wastewater andediment releases to the rivieanallakes ECP 3 Contractor/ PIU
due to construction| ECP 14 CsC
activities
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Impact Mitigation Measures Relevant Responsible Responsible for
ECPs for Supervision
Implementation
Impacts from increaseq 1 Use of noAwood fuel for cooking and heating; ECP 12 Contractor/ PIU
human activites on florg § Code of conduct for workers and employ&psotection of flora and fauna ECP 13 Ccsc
and fauna 1 Awarenesgaising to workers on the protection of flora and fauna
1
Community exposure tq § Barricade the work areas with hard fencing to prevent the entry of community in thetieetion | ECP 16 Contractor/ PIU
work hazards areas. ECP 17 CsC
1 Placing of adequate signboards and flagmen to divert the community away from the constr
works.
Dust from vehiculan 1  Frequent sprinkling ofvater on the local roads and worksites to control dust emissions ECP 10 Contractor/ PIU
movement on local road CsC
and construction activities
Impacts from the influx of §  The hring of local labour to the extent feasible ECP 16 Contractor/ PIU
labor from the outside areay 1 A construction camp will be built with all adequdteilities (safe drinking water and sanitatio] ECP 17 csc
kitchen, rest areas, recreatiofgr all outstation workers Annex 8
1  The Contractor will establish a mechanism to collect the complaints from the workers and a¢
those complaints by the approved GRM plan
Possible cultural conflicty § ¢ KS O2y GNJ Old2NRa O2RS 2F O2yRdzO0 & K ltof the | ECP 17 Contractor/ PIU
between communities ang construction workers on respecting the local community, avoiding gebesed violence, and thg CSsC
workers and health impacts risk of spreading sexually transmitted diseases.
AyOtdzRAY3I 627 ¢KS /2yiNI Oli2NDa Y2ydKtea GNIAYAy3d LINRINI
and access and gende sexualharassmentparticularly towards women and children, violence, including sexual an
based violence genderbased violence and respectful attitude while interacting with the local community
Workers Health and Safet § / 2 y RdzOd | w2206 KFTINR lyrftearaQ +i GKS y|ECP18 Contractor/ PIU
due to hazards associate arise from the proposed works or working conditions to the project workers and implery ECP 19 CSsC
with  the  construction necessary control measures.
activities 1  Use of relevant personal protection equipment at all times
1 Regular training program for workers on occupational health safety (monthly training and
toolbox talks)
1 Incident investigation and reporting
1 Availability of firefigking, medical and rescue facilities at the site for implementation of
emergency response plan
Risk of child labor 1 No hiring of workers less than 18 years of age ECP 15 Contractor/ PIU
Annex 8 CSC
Impact on womert ¥ R 1  Measures to protect the privacy of women and girls by the contractorcsuttractors and servic§ ECP 16 Contractor/ PIU
privacy due to the presenc providers ECP 17 CsC
of construction labor Annex 8
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Table 4FO Subprojectsn Agricultureand High-efficiency irrigation Systems

maintain and/or improve
soil fertility and optimize

crop yield while minimizing

Pln a crop rotation program to incorporate nitrogéming legume crop plants and cover cro
in the cropping cycle.

Impact Mitigation Measures Relevant Responsible Responsible for
ECPs for Supervision
Implementation
Soil erosion may result fron Soil loss prevention practices include appropriate use of the following techniques: ECP5 Contractor/ PIU
poor crop cover after lang §  Practice reduced and zero tilleagas well as direct seeding and planting, to minimize damag ECP 6 CsC
preparation and lack of so soil structure, conserve soil organinatter, and reduce soil erosion. Consider contour and § ECP 7
conservationstructures on planting, terracing, intercropping with trees, and grass barriers in sloping areas.
sloping land planted with §  Minimize soil compaction, damage, or disturbance by using appropriate land prepaf
annual crops machinery at the rightime of year.
1 Consider a crop rotation program to maintain the soil coverage during the year.
1  Manage soil organic matter by returning crop residues or adding compost and manures whg
available and economically viable.
1 Plan soil preparation when weatheonditions pose the lowest risk of causing environmer
damage.
1 Consider erosion management practices (e.g., contour and strip planting, terracing, discont
trenching, intercropping with trees, and grass barriers) in sloping areas.
The following aproaches are recommended to maintain soil productivity over the long term:
1 Cultivate crops that are suited or adapted to the local climate and soil conditions and adopt
agronomic practices3 to optimize crop productivity.
1 Develop and implement a soilonitoring and management plan that includes soil and terr
mapping and erosion risk identification.
1 Conduct regular surveys to monitor soil structure and chemistry in order to identify areas v
remedial action is required.
1 Recycle and/or incorporaterganic materials (e.g., crop residues, compost, and manureg
replenish soil organic matter and improve soil waltelding capacity whenever available al
economically viable.
1 Minimize the use of pesticides by implementing a pest and diseasewarhyng system, by using
biological pest and disease control methods, and by implementing control measures K
outbreaks require largscale control.
1 Follow good practice irrigation guidance to avoid negative impacts on soil productivity.
Nutrient management| 1 Consider the use of green manures, cover crops, or mulching techniques to maintain soil| ECP 5 Contractor/ PIU
strategies should aim tg reduce the loss of nutrients, replenish soil organic matter, and capture and/or conserve moi| ECP 18 CsC
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Impact

Mitigation Measures

Relevant
ECPs

Responsible
for
Implementation

Responsible for
Supervision

off-site environmental
impact (e.g., contaminatior|
of groundwater resourceg
and  eutrophication  of
surface wate resources
from surface runoff and
leaching of nutrients).

Draw up balanced fertilizer programs for each soil management unit based on mapped f
results, history of crop performance, soil aledf analysis, and crop assessment.
Time the application of crop nutrients to maximize uptake and minimize nutrient runof
volatilization.

Assess soil pH periodically and apply soil amendments (e.qg., agricultural lime) to correct ¢
in soil pH, asequired, to ensure that nutrients are available for plant uptake.

Conduct periodic soil analysis to detect changes in soil fertility, inform decisions on fer
application rates, and avoid unsustainable nutrient depletion and -6erilization.

Establish and respect setbacks from watercoursieeluding appropriate buffer zones, strips,
2 (0 KSNINBY 2 Y Sy i with vatBrsdurcés fridess, Itreams, ponds, lakes, and ditchg
to act as a filter for potential nutriestrunoff from the land.
Select and maintain fertilizer application equipment to ensure desired application rates are
and over broadcasting of solid fertilizers as well as over spraying of liquid fertilizers are mini
Implement nutrient planning, monitoring, and docuntation, which includes the use of
fertilizer logbook to record the following information:

1 Dates of purchase, dates of use, amount of fertilizer and nutrient used (kg/ha), purpg
use, and crop growth stage.

Weather conditions before, during, and aftepplication.

Methods used to minimize nutrient loss (e.g., incorporation into the soil, split applicat
irrigation after application).

Ensure that all personnel are trained in and use appropriate management procedures f
storage, handling, and gfication of all types of fertilizers, including organic wastes.
Personal Protective Equipment (PPE) should be used according to the Safety Data Sheets
the product or according to a risk assessment of the fertilizer product. SDS should be e\il
each management unit.

f
f

Crop Residue and Sol
Waste Management

In all annual cropping systems, residues (leaf material, roots, and other plant parts) c
recycled beneficially to improve soil organic matter awd structure, as well as to reduce s
loss. These residues are valuable sources of organic matter and carbon and can lead
extended release of nutrients during the development (growth) phase of the next crop cycl
Recycle residues and other orga materials by leaving the materials on site or throu
composting (and spreading).

Consider using crop residues for other beneficial purposesh as animal feed, bedding,
thatchingr when leaving residues in the field is neither practical nor appateri

Contractor/

PIU
CSC

Water Management

Determine rain or water irrigation requirements of the crop, basedmernationally recognized

guidelines, while recognizing seasonal variations and regional norms. When irrigation is pra

ECP 5
ECP 7

Contractor/

PIU
CSC
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Impact Mitigation Measures Relevant Responsible Responsible for
ECPs for Supervision
Implementation

Water management for
annual crop production
should aim to conserve thg
quantity and quality of
water resources  whilg
optimizing crop yield

1 develop an appropriate irrigation plan and schedule, and monitor consumptionregularly
1 Maintain soil structure and soil organic matt&ihe se of crop residues and mulches will assis

1 Where applicat S YFEAYAT S (GKS NBGSyidGrzy 2F NI

1  When irrigation is used, implement irrigation veatconservation techniques, such as:

1 The following measures are recommended to prevent and control timaroination of water

comparewith these targetswhich shold be based on available supplies of water
maintaining soil organic matter levels, retaining soil humidity, and reducing surface evapor

techniques, which may include:

1 Diverting water flow from roads and paths toward crops, thus storing water in the soi
reducing the effect of short dry spells.

9 Storing runofffrom rainy periods for use during dry spells by using tanks, ponds, cist
and earth dams.

1 Maintaining protective vegetation in canals and drainage systems to reduce canal
scouring and slow runoff.

1  Whenever feasible, adopt watefficient irrigation systems, such as mieparing, drippers,
and fertigation.

1 Consider the soil infiltration capacity to select the best irrigation system and avoid the r
of water.

1  Ensure regular maintenance of the irrigation system, as well as that of its associated ch
and infrastructure.

1 Maintain a water management logbook that records the time and quantity of rai
evaporation, as well as the amount of irrigation applét! soil moisture levels (%), in ord
to verify both that irrigation is being used according to crop need and to develo
understanding of longerm trends in water use.

1 Reduce evaporation by avoiding irrigation during periods when evaporation is ete{ag.,
in periods of higher temperatures, reduced humidity, or high winds). Use trickle or
irrigation techniques, if practical.

1 Reduce evapotranspiration by using shelterbelts and windbreaks.

1 Reduce seepage losses in supply channels by lininga@h&sing closed pipes.

1 If herbicides are used, ensure they are applied at the appropriate time of year to
effectively control undesirable vegetation and reduce its water consumption.

sources:
1  Avoid overirrigation, which may result in the leaching of nutrients and contaminants.

1  Ensure appropriate soil moisture by active monitoring of soil humidity.

1 Establish and respect setbacks and buffer zones in riparian @Beéfer widths should be

based on the specific risk, land management regime, and slope of the area.
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Impact Mitigation Measures Relevant Responsible Responsible for
ECPs for Supervision
Implementation
Pest Management 1 Identify the main pests affecting crops in the region, assess the riskisetmperation, and| ECP 2 Contractor/ PIU
determine whether a strategy and capacity is in place. ECP 18 CsC

The primary aim of pes
management should not bg
to eradicate all organism
o dzii 02 YI Yyl
including insect pests
diseases, and weeds thg
may negatively affec
plantation crops so that
they remain at levels
beneath an economically
and environmentally|
damaging threshold.

Where possible, apply earlyarning mechanisms for pests and diseases (i.e., pest and dig
forecasting techniques).

Select resistant varieties and use the cultural and biologiwatrol of pests, diseases, and wee
to minimize dependence on pesticide (chemical) control options. dam@nual, mechanica|
weed control and/or selective weeding.

Employ mechanical contralssuch as traps, barriers, light, and sount kill, relocate,or repel
pests. Use pesticides to complement these approaches, not replace them.

Pesticide Use

1

Ensure that any pesticides used are manufactured, formulated, packagedlethbeandled,

A02NBRXZ RA&LIRASR 2FI | yR | LILX ADé& of COAIANR
Pesticide Management
52 y2i LJz2NOKIasSy adt2NBx dzaSz 2N GNIF RS LJ§

(WHO) Recommended Classification of Pesticides16 by Hazard Classes 1a (extremely hg
and 1b (highihazardous), or Annexes A and B of the Stockholm Convention.

Do not use pesticides listed in WHO Hazard Class Il (moderately hazardous), unless the pr
appropriate controls established with respect to the manufacture, procurement, or distribu
and/or use of these chemicals. These chemicals should not be accessible to personnel \
proper training, equipment, and facilities in which to handle, store, apply, and dispose of
products properly.

Preferentially, use selective pesticides, whappropriate, rather than broadpectrum products
to minimize impacts on notarget species.

Pesticide Storage

1

= —a

Store all pesticides in a lockable, bunded container or store that has sufficient space in w
capture any spills without contaminating tleavironment. Stores should be set away from wa
sources, residential and builip areas, as well as livestock and food storage areas.

Procure spill kits and institute suitable control measures in case of accidental spillage.
Store all pesticides in theariginal, labeled containers and ensure that storage instructions
followed.

Keep a register of all pesticides procured, recording when they were received, the amount
the amount remaining in store, and their location.

Warehouses must have approgte ventilation, secondary containment, and emergency show
and kits.
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Impact Mitigation Measures Relevant Responsible Responsible for
ECPs for Supervision
Implementation
Handling
1 Operators must read, understand, and follow product label directions for mixing, sg
application, and disposal; use trained personnel for critical operations (e.gngnixansfers,
filling tanks, and application).
1 Insist that correct PPE (e.g., gloves, overalls, eye protection) for each exposure routel8 |
the Safety Data SheetSD$be worn at all times when handling and applying pesticides.
1 Mandate that any nxing and filling of pesticide tanks occur in a designated filling area.
1  This should be set away from watercourses and drains.
1 If on concrete, water should be collected in a separate sump and disposed of as a haz
waste.
1  Ensure that spills are cleaneg immediately using appropriate spill kits; spills should not
washed away into watercourses or drains.
Application
1 Give preference to the application method with the lowest EHS risk and ensure non {
organisms are not affected.
1 Select pesticidapplication technologies and practices designed to minimizeitdfmovement
or runoff (e.g., lowdrift nozzles, using the largest droplet size and lowest pressure that
suitable for the product).
1 Establish buffer zones around watercourses, residesatia builtup neighborhoods, as well 4
livestock and food storage areas.
1 Ensure that all equipment is in good condition and properly calibrated to apply the correct dg
1 Insist that applications occur under suitable weather conditions; avoid wet weathé windy
conditions.
Disposal
1 Any unused dilute pesticide that cannot be applied to the crop, along with rinse water, ang
of-date or nelonger approved pesticides, should be disposed of as a hazardous waste, as p
guidelines.
1 Empty pesticideontainers, foil seals, and lids should be triple rinsed, and washings used
pesticide tank should be sprayed back onto the field or disposed of as hazardous was|
manner consistent with FAO guidelines and according to the manufacturer's direc
Containers should be stored safely and securely under cover prior to their safe disposal
should not be used for other purposes.
Fertilizers 9  Store fertilizers in their original packaging and in a dedicébedtion that can be locked an| ECP 2 Contractor/ PIU
properly identified with signs, access to which is limited to authorized persons. ECP 18 CsC
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Impact Mitigation Measures Relevant Responsible Responsible for
ECPs for Supervision
Implementation
1  Ensure that SDS and inventories are available at fertilizer storage facilities and available
responders when necessary.
1  Only purchasand store minimal fertilizer requirements, and use older fertilizers first.
1 Keep fertilizer stores separate from pesticides and machinery (e.g., fuels, ignition, on
sources).
1 YY26 YR dzyRSNEGlI YR SI OK ONRLIQ& & &bk fwhen
it is required, to minimize losses to the environment.
1 Implement a suitable training program for personnel that are transporting, handling, loa
storing, and applying fertilizers
Energy Use 1 Select energeefficient machinery and equipment (e.g., tractors, ventilation systems, dryidg Contractor/ PIU
storage systems, cooling devices) and considebaard fueluse monitors. CsC
Energyis used in annual § Consider implementing training programs to make operators aware of erefigjent practices
crop production for site when using machinery (e.g., switching off engines when waiting to load) and whéagdriv
preparation,  cultivation,| §  Irrigation energy use can be significant: the following techniques are recommended for eff
management, irrigation, use of energy in irrigation systems:
harvesting, transport, §  Develop an irrigation plan that is appropriate for climate, season, soil conditions, plant mat
lighting, heating, cooling and grading. Tik plan should include optimum scheduling, monitoring, and recording syster|
and ventilation that energy usage and efficiencies can be examined. An irrigation logbook or database sh
maintained so that quantitative measures are recorded (e.g., kWh electricityyd@ic meter
applied, fuel usage as liter per cubic meter applied).
1 Regularly maintain the irrigation system and associated infrastructure, such as supply ch
and water storage.
1  Select efficient pumpsiEnsure properly matched pumps, systems, and @owources by
keeping a good record of the amount of water pumped and the energy used to ensure suitg
Air quality impacts 1  Avoid open burning for land preparation, weed control, and Huatvest treatments. Evaluaty ECP 10 Contractor/ PIU
controlled burning in energy production facilities to extract thermal energy for beneficial | ECP 15 CsC

Where burning is unavoidable, potential impacts should be identified and weather cond
monitored to schedule burning in an effort to minimize impacts.

1 Prohibit burnng of pesticiddreated agricultural wastes and kyroducts (e.g., pesticidg
containers) to avoid unintended emissions of persistent organic pollutants (POPS).

1 Reduce the risk of fire by reducing the build of potential groundcover fuel sources ai
controlling weeds and invasive species. Where controlled burns of residues are necessary,
optimal conditions for the low risk of spread and low impact on existing air quality.

1 Modify field operations where possible (e.g., reducing the number efeld passes with
machinery, reduced tillage operations, or improved logistics to minimize travel distances).

1 Modify timing of operations, where possible, to coincide with favorable atmospheric condi

and reduced risk of air pollution.
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Establish cover cropshere possible; retain residues, and reduce tillage intensity to avoid
and soil degradation due to wind erosion. Where water supplies are ample, water applicati
cropped areas and access roads may reduce the risk of airborne dust.

Establish natwal wind barriers such as vegetative field borders, hedgerows, herbaceous \
barriers, and tree/shrub establishmento intercept airborne particulate matter and droplets
which may also include contaminants.

GHG Emissits Where feasible, consider using renewable energy (e.g., solar, wind, biofuel) for crop dryin Contractor PIU
power irrigation pumps. CSsC
Drain water from wetland rice soils during the growing season to reduce methane emissior|

Pesticide treatedeeds Use agricultural inputs (seeds) purchased for the project will not be treated with pesticid FOs PIU
prevent and ingestion and related human health impacts CsC
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Annex4: Terms of Reference for tHESIAESMP

Scope of the Work

Project Coordination and Monitoring U(PCMU to engage a team of consultants to conduct the
Environmental and Social Impact Assessment (E&iA)jghrisk subprojects andn Environmental
Management Plan (ESMRY the sulstantial risk subprojectsn order to ensure that the activities
carried out under the proposed project are (i) environmentally sound and sustainable in the long run
and (ii) consistent with the environmental safeguard guidelines, rules and regulatiotise of
Government ofSindh as well as those of the World BaB&feguard Polices

The Consultants will carry out the tasks including, but not limited to the following:

() Review available / secondary environmental data, baseline studies, and ressidteeifing
checklists

(i) Carry outdetailed survey and investigations for collection of adequate primary baseline
data

(i) Collect primary data on the biophysical environment of the project area

(iv) Collect primary data on the socioeconomic conditions of the local conitres

(v) Work with thePCMUand its engineering consultants in carrying antalternative analysis
of the proposedsubproject locationsnd designs.

(vi) Assess all potential environmental direct and indirect impacts obthmprojectsduring pre
construction,construction and operation phases in the project area of influence.

(vii)Provide an independent opinion on approach and adequacy to integrate appropriate
environmental management measures with related costs into the detailed design,
specifications and projecbatract documents.

(viii) Undertake public consultatioand disclose the outcome of the E&S assessment
(ix) Provide support and advice #CMUn all matters relating to the environmental aspects of
the project.

(x) Any additional work required to achieve the objectofethe assignment.

Scope of Work is divided into the following main deliverables.

1. Environment and Social Impact Assessnfentighrisk subprojects
2. Environmental and Social Management Plan for substansiklsubprojects

All of the above reportswillb& dzo 2 S0G G2 GKS . lFyl1Qa NBGASSG | yR
Outline (Table of Contents) of ESIA and ESMP Reports

The Consultants will prepare ESIA or ESMP in accordance with the table of contents provided in
Annexes 4.1 and 4.2, respectively.

Duration of Assignment
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Theduration of the assignment for carrying out the ESIA swithbe assessed during the screening
exercise, and it is estimated that theswidies will be carried out with i2 monthsfor each
subprojects The overall duration of the consultancy servidepends on the number of subprojects
for which E&S studies to be carried out.

Staff and Qualifications

The key staff and their qualification requiremefus carrying out the studieare given in the following

table.
S.No. | Key Staff Man-months | Qualificaons
1 Environmental |6 (to be| The consultant should haveyal & 4 SN & RS 3 NB
Specialist revised sciences, Environmental Management or similar fields. He,
based on the| shall have at leasten years of relevat work experience in
actual environmental and social impact assessment. Experienc
number of | similar assignments, especially categorgnl Bprojects in the
subprojects) | region would be highly preferred. The candidate should h
experience working for the WB financed projects
2 Social Specialist |6 (to be|¢ KS /2y adzZ GFyd akKz2dZ R KIF @S
revised social development or similar fields. He/she shall have at I
based on| fifteen years of relevant work experience in sdcimpact
actual assessment and mitigation as well as in resettlement plann
number of | Experience in similar assignments, especially categoan@ B
subprojects) | projects are highly preferred. The candidate should hi

experience working for the WB financed projects.
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Annex4.1 Proposed Outline of the ESIA

(a) Executive Summary

w Concisely discusses significant findings and recommended actions.

(b) Legal and Institutional Framework

w Analyzes the legal and institutional framework for the project, within which the
environmental and saal assessment is carried out
w Identifies and assesses the environmental and social requiremetitge 6%/orld Bank

(c) Project Description

w Concisely describes the proposed project and its geographic, environmental, social, and
temporal context, includingny offsite investments that may be required (e.g., dedicated
pipelines, access roads, power supply, water supply, housing, and raw material and product
a02Nr3S FILOAEAGASAOE a ¢Sttt a GKS LINREP2SOGQ
w Includes a map of sufficient detaih@wing the project site and the area that may be
I FFSOGSR 08 GKS LINRP2SOGQa RANBOGZ AYRANBOGZ
(d) Baseline Data

w Sets out in detail the baseline data that is relevant to decisions about project location,
design, operation, omitigation measures. This should include a discussion of the accuracy,
reliability, and sources of the data as well as information about dates surrounding project
identification, planning and implementation.

w Identifies and estimates the extent and qualiti/available data, key data gaps, and
uncertainties associated with predictions.

w Based on current information, assesses the scope of the area to be studied and describes
relevant physical, biological, and socioeconomic conditions, including any changes
articipated before the project commences.

w Takes into account current and proposed development activities within the project area but
not directly connected to the project.

(e) Environmental and Social Risks and Impacts

w Takes into account all relevant enviraental and social risks and impacts of the project.
This willfollow the procedures given in the ESMF of the Project

w Identifies mitigation measures and significant residual negative impacts that cannot be
mitigated and, to the extent possible, assessesabeeptability of those residual negative
impacts. ldentifies differentiated measures so that adverse impacts do not fall
disproportionately on the disadvantaged or vulnerable.

w Assesses the feasibility of mitigating the environmental and social impaetsathital and
recurrent costs of proposed mitigation measures, and their suitability under local conditions;
and the institutional, training, and monitoring requirements for the proposed mitigation
measures.

w Specifies issues that do not require furthereattion, providing the basis for this
determination.
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(g) Analysis of Alternatives

w Systematically compares feasible alternatives to the proposed project site, technology,
design, and operationA y Of dzRAYy 3 G KS & ¢ Atlinke2nuzdf thelNaBtehi&8I O ¢ & A o
environmental and social impacts.

w!adasSaasa GKS FfUSNYFGAGPSaQ FSHraAoAftAdGe 2F YA
capital and recurrent costs of alternative mitigation measures, and their suitability under
local conditions; and the ingtitional, training, and monitoring requirements for the
alternative mitigation measures.

w For each of the alternatives, quantifies the environmental and social impacts to the extent
possible, and attaches economic values where feasible.

(h) Environmentaland Social Management Plan

w Develop an environmental and social management plan
w Describe the institutional arrangements for implementation of ESé reporting

(i) Consultations andDisclosure

w Summarizeéhe consultationsarried out and feedback receivea the draft ESIA
() Appendices

w List of the individuals or organizations that prepared or contributed to the environmental
and social assessment.

w References setting out the written materials both published and unpublished, that have
been used.

w Record ofmeetings, consultations and surveys with stakeholders, including those with
affected people and other interested parties. The record specifies the means of such
stakeholder engagement that were used to obtain the views of affected people and other
intereded parties.

w Tables presenting the relevant data referred to or summarized in the main text.

w List of associated reports or plans.

Annex4.2. Indicative outline of ESMP

An ESMP consists of the set of mitigation, monitoring, and institutional measurestadre during
implementation and operation of a project to eliminate adverse environmental and social risks and
impacts, offset them, or reduce them to acceptable levels. The ESMP also includes the measures and
actions needed to implement these measurese Borrower will (a) identify the set of responses to
potentially adverse impacts; (b) determine requirements for ensuring that those responses are made
effectively and in a timely manner; and (c) describe the means for meeting those requirements.

Thecontent of the ESMP will include the following:
(a) Mitigation

w The ESMP identifies measures and actions in accordance with the mitigation hierarchy that
reduce potentially adverse environmental and social impacts to acceptable levels. The plan
will includecompensatory measures, if applicable. Specifically, the ESMP:

(1) identifies and summarizes all anticipated adverse environmental and social impacts
(including those involvinopdigenous people or involuntary resettlement);
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(i) describes with technical details each mitigation measure, including the type of
impact to which it relates and the conditions under which it is required (e.qg.,
continuously or in the event of contingencies), together with designs, equipment
descriptions, and operating procedures, as appiaig,

(i) estimates any potential environmental and social impacts of these measures; and

(iv) takes into account, and is consistent with, other mitigation plans required for the
project (e.g., for involuntary resettlement, indigenous peoples, or cultural heritage)

(b) Monitoring

w The ESMP identifies monitoring objectives and specifies the type of monitoring, with
linkages to the impacts assessed in the environmental and social assessment and the
mitigation measures described in the ESI8Pecifically, the monitoripsection of the ESMP
provides (a) a specific description, and technical details, of monitoring measures, including
the parameters to be measured, methods to be used, sampling locations, frequency of
measurements, detection limits (where appropriate), afefinition of thresholds that will
signal the need for corrective actions; and (b) monitoring and reporting procedures to (i)
ensure early detection of conditions that necessitate particular mitigation measures, and (ii)
furnish information on the progresand results of mitigation.

(c) Capacity Development and Training

w To support timely and effective implementation of environmental and social project
components and mitigation measures, the ESMP draws on the environmental and social
assessment of the exigtee, role, and capability of responsible parties on site or at the
agency and ministry level.

w Specifically, the ESMP provides a specific description of institutional arrangements,
identifying which party is responsible for carrying out the mitigation armditoring
measures (e.g., for operation, supervision, enforcement, monitoring of implementation,
remedial action, financing, reporting, and staff training).

w To strengthen environmental and social management capability in the agencies responsible
for implementation, the ESMP recommends the establishment or expansion of the parties
responsible, the training of staff and any additional measures that may be necessary to
support implementation of mitigation measures and any other recommendations of the
environmental and social assessment.

(d) Implementation Schedule and Cost Estimates

w For all three aspects (mitigation, monitoring, and capacity development), the ESMP provides
(a) an implementation schedule for measures that must be carried out as part of thetproje
showing phasing and coordination with overall project implementation plans; and (b) the
capital and recurrent cost estimates and sources of funds for implementing the ESMP. These
figures are also integrated into the total project cost tables.

(e) Integation of ESMP with Project
w ¢KS . 2NNRPoSNNRAE RSOA&AA2Y G2 LINRPOSSR gA0GK | LIN
predicated in part on the expectation that the ESMP (either stand alone or as incorporated
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into the ESCP) will be executed effectiv€lpnsequently, each of the measures and actions
to be implemented will be clearly specified, including
w the individual mitigation and monitoring measures and actions and the institutional
responsibilities relating to each, and the costs of so doing wilhtegrated into the
LINEP2SO0GQa 20SNIff LIXIyYyyAy3ds RSaAadys o0dzRRISAHZ
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Annex5: Sample Environmental Monitoring Plan

Location Responsibility
Parameter Means of Monitoring Frequency | Implementation
Irrigation Flows Visual observations to ensurg At cross | Monthly Contractor
canal flows are not blocked | regulators
Erosion Visual inspection of erosion | All sites Monthly Contractor
prevention measures antthe
occurrence of erosion
Wastewater Spot measurement for pH batching plant| Weekly Contractor
discharges from | visual inspection to ensure | discharges
batchingplants, clear water leaving the site
and campsites
Sampling and analysis of 3 sites| Quarterly Contractor
wastewater discharges for th¢ (including
parameters given in SEQS | batching, camp
discharges)
Surface water Visual inspectionfahe All sites Monthly Contractor
quality presence of petroleum
products.
Air Quality (dust) | Visual inspection to ensure | All sites Daily Contractor
good standard equipment is
in use and dussuppression
measures (spraying of waterg
are in place.
Visual inspection to ensure | All sites Daily Contractor
dust suppression work plan is
being implemented
Ambient Air Quality| Air quality monitoring for 24 | At 3 sites Quarterly Contractor
hours for the paameters
specified iISEQS
Noise and vibration| 24-hour noise monitoring At 6 sites Quarterly Contractor
(at/near construction sites,
campsites, offices, colony,
communities, quarry area,
transportation routes)
Emissions from Visual Inspection All vehicles Monthly Contractor
plant and
equipment
Waste Visual inspection on spoil At disposal site§ Monthly Contractor
Management disposal
Availability of dust bins at At camp and Monthly Contractor
worksites and camp work sites
Collection and treatment of | At campsite Monthly Contractor
organic waste
Collection and treatment of | At camp and| Monthly Contractor
recyclable and hazardous work sites
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Location

Responsibility

Parameter Means of Monitoring Frequency | Implementation
waste by the waste
management contractor
Operation of Visual inspection dforrow At borrow sites | Monthly Contractor
borrow sites sites
Spoil disposal sites| Visual inspection agpoil At spoil disposa| Monthly Contractor
disposakites sites
Tree plantation Visual inspection to ensure
plantations are growingvell (5 trees
to be planted for each tree uprooted
Spills from Fuels are stored in contained| At fuel storage| Monthly Contractor
hydrocarbon and | facilities sites
chemical storage | Availability of spill kits at the
site
Visual Inspection for leaks an
spills
Traffic Safety Placement of traffic signs ang Near the| Monthly Contractor
traffic control personnel construction
sites
Local Roads Visual inspection to ensure | Local roads Monthly Contractor
local roads are not damaged
Cultural and Sites | Visual observation focultural | Along the locall Monthly Contractor
sites roads
Drinking water and | Water quality analysis for At the campsite | Quarterly Contractor
sanitation drinking water parameters
specified in SEQS
Safety of workers | Usage of Person®rotective | All worksites Daily Contractor
equipment
Safety audits
Labour Interaction with labours and | All work sites Monthly Contractor
engagement and review of GRM
GBV risks Record of training
Workers Camps Visual observation of the At campsite Monthly Contractor
camp facilitiesand their
maintenance
Reinstatement of | Visual Inspection All worksites After Contractor
Work Sites completion
of all works
Pesticide Use Changes in Pesticide Use In project | After Agriculture
districts completion Department
of works
Seed Purchase Useagricultural inputs (seeds| In project | After Agriculture
purchased for the project will| districts completion | Department
not be treated with pesticides of works

to prevent and ingestion and

related human health impact
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Anrex6: Physical and Cultural Resource Management Framework and Chance
Find Procedures

A. The PCR Management Framework
The PCR Management Plan can constitute a section oE8I4ESMP if one is required. The
Management Plan should clegrl

A Schedule the implementation of the proposed PCR mitigating measures and PCR monitoring,
if any, taking into account the weather pattern, and identify roles and responsibilities for
such implementation;

A Identify procedures for handling chance finds;luding the role and responsibilities of the
cultural authorities and the contractor; and

A Identify procedures for addressing PCR impé#ués may occur during implementation but
were not predicted in the impact assessment.
The following are the main comerations guiding the preparation of the PCR Management Plan.

1. Policy, Legal and Regulatory Framework
This section should contamreference to the following, including identification of any implications
for the PCR component of the SIA/SMP, such asapgandards or requirements:

A ¢KS 22NIR .Fylwa 9! LRftAOE htk.t nodnm FyR GKS
A Sections of national EIA laws, regulations and guidelines relating to PCR;
A Sections of the national environmental conservation strategy, if any, relatiRg®;
A Legislation and regulations relating to:
0 Antiquities, including sale and export;

0 Procedures for addressing chance finds, in terms of ownership and requirements by the
contractor and cultural authorities;

0 Archaeology, including the issue of permits.

A Rdevant authorities charged with PCR identification, protection and management, their powers,
the legal basis for their authority, and their actual capacity;

A PCRelated conventions and treaties to which the borrower country is signatory;

A Sites in the borrarer country currently listed by other international agency in the field of PCR such
as the World Monuments Fund, or ICOMOS, as being of national or international importance;

A Any national or provincial registers of PCR maintained by accredited autharittes borrower
country.

2. Project Description

The project description should detail construction and operation phases, including maps, diagrams
and plans of planned activities. The description should take into consideration any potential impacts
on PCR gblanned activities, construction/rehabilitation processes, transport arrangements, etc.

3. Analysis of Alternatives
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In cases where there are major PCR issues, the analysis of alternatives should consider alternative
project sites or technologies that couldesgfically avoid or minimize those impacts on PCR.

4. Baseline Data
The baseline data should begin with an investigation and inventory of PCRs likely to be affected by the
project. The data should consider all types of PCR that might be impacted, covering:

A Lwingculture PCR, as well as historical, archaeological and paleontological PCR;
A Natural and humamade PCR;
A Movable and immovable PCR;

A Unknown or invisible PCR.

The data collection activity should involve consultations with concerned parties and pditentia
affected communities. Potential data sources might include cultural authorities, national or provincial
PCR registers, universities and colleges, public and privatee@dl institutions, religious bodies

and local PCR NGOs. Sources at the commieniytypically include, for example, community leaders

and individuals, schools, religious leaders, scholars, PCR specialists, and local historians.

The baseline data section should include maps showing PCR baseline data within the potential impact
areas In addition, data should detail the cultural significance or value attributed by the concerned or
affected parties to the PCR identified in the baseline. Consultation is a particularly important means
of identifying PCR and documentiitgpresence andignificance. This will normally not be expressed

in monetary terms, but rather should explain the nature of the cultural significance, for example
whether it is religious, ethnographic, historic, or archaeological. In the case of PCR of archaeological,
architectural, paleontological or other scholarly or scientific value, the PCR Management Plan should
provide an assessment of the relative importance of the PCR in this regard locally, nationally and/or
internationally.

5. Impact Assessment

PCR should be inclad in the impact matrix and PCR impacts for each project stage
construction/rehabilitation, operation, eta; should be detailed. The PCR Management Plan should
specifically describe the nature and extent of the potential impacts and state preciseltheshgare
considered to be significant or insignificant. The impact assessment should also consider the possibility
of accidents during construction/rehabilitation and operations which might affect PCR, especially in
urban settings, which might call for spal precautionary measures.

6. Mitigation Measures

It is particularly important that consultations with concerned and affected parties are conducted on
the proposed mitigation measures relating to PCR impacts. Agreements mustabbed, and
evidence of suclagreements should be included in PCR Management Plan. It should be checked
whether the recommended mitigation measures might themselves have environmental impacts (e.qg.
archaeological excavations). PCR Management Plan should detail the cost of implgnaeatithe
timing of the recommended PCR mitigation measures.

B. Chance Find Procedures
Chance find procedures which will be used during this Project are as follows:

9 Stop the construction activities in the area of the chance find;
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1 Delineate the discoveredtsior area;

1 Secure the site to prevent any damage or loss of removable objects. In cases of removable
antiquities or sensitive remains, a nightguard shall be present until the responsible local
authorities and relevant Department of Archaeology take over

1 Notify the supervisory Engineer who in turn will notify the responsible local authorities and
relevant Department of Archaeology immediately (within 24 hours or less);

1 Responsible local authorities and relevant Department of Archaeology would bleange of
protecting and preserving the site before deciding on subsequent appropriate procedures. This
would require a preliminary evaluation of the findings to be performed by the archeologists
(within 72 hours). The significance and importance of thdifigs should be assessed according
to the various criteria relevant to cultural heritage; those include the aesthetic, hiatosientific
or research, social and economic values;

1 Decisions on how to handle the finding shall be taken by the locabéiti#s andthe relevant
Department of Archaeology. This could include changes in the layout (such as when finding an
irremovable remain of cultural or archeological importance) conservation, preservation,
restoration and salvage;

1 Implementation for theauthority decision concerning the management of the finding shall be
communicated in writing by the relevant Department of Archaeology; and

1 Construction work could resume only after permission is given from the local authorities and
relevant Department oArchaeology concerning safeguard of the heritage.

These procedures must be referred to as standard provisions in construction contracts, when
applicable. During project supervision, the Site Engineer shall monitor the above regulations relating
to the treatment of any chance find encountered are observed.

The contact details of the relevant institutions should be mentioned in the chindgrocedures of
sub-project instrumens.
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Annex7: GenderAction Plan

Project Activities

Gender Action Outputs

Indicators and Targets

Component 1Water Resources Management

Component 1.1Policy and Institutional Reforms

Irrigation Department
into an lIrrigation and
Water Resource
Management
Department

Formulate new Water - Principles of social an Water rights of landlesg
Management  Lega gender equity used il women/farmers explicitly safeguarde
Framework developing the lega| inthe Legal Framework
framework Participation of women
users/representatives in wate|
resources projects made mandatory
all stages
Transform the| - Institutional policy of equal - # of women employed in managerig

opportunity and
developed and followed
- Onjob training for women

pay

employees
- Sexual harassment polic
reporting, and grievance

redress systems in place

- Women frierdly facilities at
work, like separate toilets
communal space, childcarn
made available

operational and technical roles acro
different water bodies

# number of women
vertically

High level of job satisfactionperted by
female employees

promoteqd

Comprehensive Wate
Pricing Reform

- Water security ensured i
water pricing for the poor anc
domestic consumption base

- # of water insecure/secure households

on rightful needs

Component 1.2Sindh Strategic Water Plan

Preparation of a
G{GNI GS3AAO
on a periodic basig
(every 5 to 10 years)

Women stakeholderg
consulted in the preparation
of the Plan

Research/Studies

commissioned to uncove
62YSyQa o2y
water resources
management

Gender data gaps i
agiculture and water
resource managemen

identified and addressed

Segregated data on women users
water in different sector available

# of new  women friendly
services/provisions, manageme
principles upgraded/introduced

New and gender sensitive dal
standards developed

Preparation of
provincial wide
G5 NR dzaI K
Management

t £ I, aban ancillary to
the Strategic Water

Plan

Women consulted and
adequately represented in
preparation of the Drought
Risk Management Plan

# of women specific risks iddfied in the
plan

# of mitigation
strategies/recommendations specific 1
women included in the plan

Component 1.3Hydra-Agro Informatics Program
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Project Activities Gender Action Outputs Indicators and Targets

- Development of| - Gender representativg - New and gender sensitive data standar
System (including sampling in data collection developed and used
collection,

digitization and
standardization of
available data sets
development of

central data
repository,  web-
based portal
knowledgebased
data toolsg.
- Monitoring & Data | - Gender representativg - New and gender sensitive data standar
Generation sampling in data collection developed and used

(Remote  Sensin
and GISCanalFlow
and Level
Monitoring;
Groundwater
Monitoring; Water-
Environmental
Monitoring;
Agrometeorological
Monitoring).
Component 2 Water Service Deliery

Component 24: Right BanlStudies and Emergency Works

- Studies on| - Women consulted in thg - Gender segregated data/situation
modification of the 3 proposed studies for theil analysis available
main canals input and suggestions - Separate sections oimpact on women

of proposed projects and action plans

Component 23: Left Bank Main Canals Infrastructure

- Rehabilitation of| - Resettlement Action Plal - All affected families compensated
Akram Wah Canal developed - Area residents, including women awa

- Communication strategy fo| of project activities and alternate
use of alternate water supply schemes
routes, traffic plans| - All reported harassment cases fairly a
developed timely addressed/resolved

- Grievance redress systen
including for harassment o
girls/women in place

Component2.1: Integrated FO Area Agriculture DevelopmeBtDA

- Modernization of| - Women consulted for thg - # of women trained in different aspect
Distributary modernization program (including preventive) O&M

- Role of women identified i requirements of new structures
operation/maintenance  off - # of wanen directly engaged in O&M ¢
new structures (it can includ(  water structures
training  on preventing
degradation by not misusin
new structures)

- Baseline survey of the rol
and level of participation o
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Project Activities Gender Action Outputs Indicators and Targets

women in water resource
management
Comporent 2.2: SIDA and AWB Capacity Building

SIDA and AWL - Periodic gender sensitizatio| - # of suggestions/complaints made |

Capacity Building training of SIDA and AW, women (record maintained)
(including use of participatory - # of suggestions/aoplaints made by
tools and techniques o] women addressed
consultation, - # of women in AWBSs, FOs, WUAs
project/program design, ang
reporting)

-a[ F RASaA 2 A YR
developed at SIDA, AWB, F
for women to record
suggestions/complaints

- Gender mobilization strateg
developed

Component 3: Agriculture Investments

Component 33: Improving Agriculturénformation and Technology

Strengthening Gender data gaps identified | - New andgender sensitive data standarg

Agricultural Statistica developed and used
Services
Strengthening  Sindll - Gender data gaps identified | - New and gender sensitive data standar
Crop Reporting Syster developed and used
Strengthening - Gender data gapislentified | - New and gender sensitive data standar
Marketing Pricing developed and used
Monitoring System
Strengthening - Extension services mad - # of women availing extension services
Research ang accessible to women - # of female extensior|
Extension System - Women agents/entrepreneurs
farmers/entrepreneurs trained/developed
trained in smart agriculture
practices

- Female entrepreneurs an
business service provider
developed

Component 34: Developing Agriculture Value Chain

Developing Agriculture - Baseline of womer| - Participation of women in the valu
Value Chain participation inthe selected| chain
value chains

- Role of women in more
productive and high payin
value chain activitieg
identified and facilitated

Component 31: Integrated Farmer Organization Area DevelopmeAWWB

Improving OnAFarm| - Women consulted for theiy - # of women engaged in efarm water
Water Management views on proposeq management
component and their| - # of women trained in O&M of ofarm
potential role water management investments
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Project Activities

Gender Action Outputs

Indicators and Targets

22YSyQa OF LI g
in onfarm HEIS managemer
Improved health with

increased capacity to manag
water storage ponds

Contamination levels of storage pon
monitored

Promoting Climate
Smart Agriculture

Women trained in new
climate smart and bisaline
agricultural practices

# of women adopted ew climate smart
and biosaline agriculture practices

Component 3.4Agriculture Delivery Unit

Agriculture
Unit

Delivery

Institutional policy of equal
opportunity and pay
developed and followed
Onjob training for women
employees

Sexual harassmenpolicy,
reporting, and grievance
redress systems in place
Women friendly facilities al
work, like separate toilets
communal space, childcarn
made available

# of women employed in managerig
operational and technical roles acro
different water bodies

#number of women promoted verticall
High level of on job satisfaction reporte
by female employees

Component 4: Project

Management anddwitoring

M&E

Gender indicators
incorporated in project M&HE
framework

Female participation in water resource
management increased by # percent
Gender sensitive reported and used
decision making
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Annex8: LaborManagemenProcedures

1. Introduction

This Labor Management Procedure (LMP) describes the requiremdniplementing Agencies (IAs) with
regard to labor and working conditions, as applicable to each of the 1As, during the implementation phase
of the proposed Project. It aims to guide the management and control of activities that may pose labor
related risksThis LMP sets out potential impacts and consequences related to labor terms and conditions
and describes how they will be mitigated. The IAs will use commercially reasonable efforts to require
contractors, or other intermediaries procuring labor, to appghese procedures provided in this
document.

The objectives of this LMP are to:

91 Publicize labor policies as a frame of reference for the personnel who will participate in the
Project;

1 Guarantee compliance with labor regulations for all Project participamtether they are direct
workers or not, generating the appropriate working conditions in compliance with applicable
regulations;

1 Guide the participating IAs staff who will participate in the Project in implementing Labor
Management Procedures;

1 Promote far and equitable labor practices for the fair treatment, ndiscrimination and equal

opportunity of male and female workers;

Establish, promote and manage a healthy managemeotker relationship;

Protect project workers, including vulnerable workersisas women, persons with disabilities,

children (of working age, in accordance with this ESS2) and migrant workers, contracted workers,

community workers and primary supply workers, as appropriate;

9 Provide project workers with accessible means to raise&kplace concerns.

The LMP has been developed by the IAs to manage risks under SWAT funded by World Bank. The LMP
aSia 2dzi GKS LINRB2SO0Qa | LIIINBLIFOK O2yaraidsSyd ogArAiGK
NEf S@Fyid 22NI R . | yoti& Standayd€dn Nabgf ¥n8 Wdrking Condjtiéhs ESS2).

The LMP describes the main labor requirements and risks associated with the Project, and helps the 1As
of SWAT to determine the resources necessary to address labor issues. The LMP is a livingtdocume
which has been initiated early in project preparation, and will be reviewed and updated throughout
development and implementation of the Project. Accordingly, this document lays out the type of workers
likely to be deployed by the Project and how therkers will be managed. Key aspects of the LMP will be
incorporated into contractual obligations of contractors and sabntractors. All contractors and sub
contractors will be required to prepare and implement labor management plans consistent witMie L

=a =

2. Overview of Labour Use in the Project

According to ESS2, the categories of labors relevant to the project are
1 Direct Workers: People employed or engaged directly by the IAs to work specifically in relation to
the Project;
1 Contracted Workers: Peoptamployed or engaged through third parties to perform work related
to core functions of the project, regardless of location;
T t NAYIFNE {dzLJLX & 22N]JSNE® tS2LXS SYLXf28SR 2N Sy 3
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Direct workers

¢ KS t NB 2SOl Qare thodeNsB@ayed dirdtlly] b ME to work specifically in relation to the
Project. Direct workers will include the projdeased staff and the permanent staff of the PCMU and

t N22SO0 al ylrasSyYSyid !yAita otal ao 7T 2adivited [hie Staff®fy G A y 3
the Units will be composed, among others, of a Project Director (PD), Environment and Social Specialists,

a Social and Gender specialist, a Financial Management Specialist and a Procurement Specialist. The 1As
will employ consultats and support staff who will be working on contractual bases as part of the PCMU

and PMUs. Terms and conditions of these consultants will be guided by the national and provincial labor
Laws. The consultants will be engaged by the Project to undertakepriod assignments as necessary.

The health and safety requirements provided in this LMP will also apply to civil servants who will be
seconded in to support the project implementation.

Contracted Workers

IAs will involve different contractors faarrying out preparation of documents and implementation of
RAFFSNBYy (i OAGAf 62N}l a dzyRSNJ 4KS t Npa2SOioe {21¢Qa O
project/subLIN2E 2SO0l Qa TSI aAoAfAGe addzRe I yR INESURRAP, RSaA =
Construction Supervision Consultant (CSC), Independent Environmental and Social Monitoring Consultant
(IEMC), construction contractors and subcontractors and their workers. Civil work contractors and
workers include skilled and neskilled wokers. The different categories of anticipated contracted

workers are presented below.

Skilled permanent staff of the contractors (engineering firmjhe permanent technical staff of the
contractors will be engaged in the Project, including project managsts engineers, construction
foreman, environmental social health and safety (ESHS) officer, administrative and finance officers for the
project/subprojects.

Skilled workers engaged by stdontractors/subcontractors Depending on the requirements of
expatise for each type of suproject and activities, contractors will mobilize their relevant workers to
meet Project requirements. The works requiring skilled workers may include drivers, operators of heavy
machines for dredging or excavation, piling, hagiliroad roller/soil compaction, sand/quarry loading,

and grader/excavation, and structural houses. The workers will be expected to have expertise relevant to
the required works. The skilled workers may include both local and migrant workers.

Unskilled conmunity members engaged by the contractor/subcontractoisis expected to reduce large
number of migrant workers at sites. The subprojects will be designed to maximize the employment
generation through engaging local labors as unskilled workers esperialimple works such as
construction of ancillary works, walls, excavation/leveling, loading/unloading materials, supporting for
builders, site cleaners, watering working sites. To ensure equal opportunities in employment, the
contractor will be contractally required to coordinate with I1As to prioritize the affected communities and
vulnerable groups, including female workers and labors with disabilities at their desire.

Design ConsultantConsultants will be engaged by IAs to provide services of preparatifeasibility

study (FS) and detailed design for the civil works under the Project. The procurement process for the
consultant team will start during sytwoject preparation, but the consultant will be on board in the early
stage of project implementadn. The FS and detailed design consultant will support IAs until the approval
of the FS and detailed design for each-pubject.

Construction Supervision Consultan construction and supervising consultant will be engaged by IAs
to provide dayto-day ®nstruction oversight for the civil works. The procurement process for the
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consultant team will start during subproject preparation, but the consultant will be on board in the early
stage of project implementation. The construction and supervision cormgultdl support 1As until the
completion of the civil works.

Independent Monitoring Consultantsindependent Monitoring Consultants for environment and for
social issues are planned to be engaged by IAs. Independent monitoring consultants are respmnsible
ensure compliance with approved plans and programs related to environmental and social issues. The
independent monitoring consultants will be engaged at the beginning of the implementation period and
will complete their works from 6 months to 1 year exftall resettlement/environmental activities have

been satisfactorily completed.

Primary Supply Workers

The project, on an ongoing basis, will source directly goods or materials essential for the core functions of
the subprojects.

Number of Project Worker

Direct Workers The estimated number of direct workers is not yet defined, but there are likely to-be 20
25 people employed by each IA. The staff of the PCMU as describedsactian 2.1 will be composed,
among others, a PD, technical engineering fstaffeguard specialists, gender specialist, a financial
management specialist and a procurement specialist. Direct workers will carry out key functions such as
coordination, fiduciary, environmental and social management, monitoring and evaluation, @ortimg.

Contracted WorkersThe precise number of Project workers to be employed are not known as of now.
This will become known as and when implementation begins.

Civil Works Contractors/ Community Workers/Supply WorkerShe project will support subpregt
investments. The number of workers expected to be associated with each of the subprojects will be
dependent upon the nature of subproject. Thus, the total number of civil works contract workers is yet to
be established.

Workforce Characteristics

Direct Workers for most positions will be qualified professionals. Contractors will include firms with
gualified and semskilled labor. Third party contracts will be awarded to hire sskilled and urskilled
labor in rehabilitation of Akram Wah Canal and vebmostly require orsite engagement. Modernization

of distributaries and lining of water canals will engage community workers too.

Timing of Labor Requirements

Direct Workers The direct workers under the project will generally be required full time for al
components and around the year during the project implementation.

Contract WorkersBased on the scope of works involved in the Project, the PCMU and PMUs will employ
contractors who will hire contracted workers based on their level of skills ang®jéct needs. The LMP

is developed at this stage of the project although the scale and exact locations of Project activities to be
implemented under this component have not yet determined. Details of the timing of the number of labor
requirement, frequencytypes of job and time of the requirement will be determined when the relevant
feasibility studies as well as environmental and social studies are conducted during the detail design phase

and results will be updated in this LMP. Similarly, itwill alsb feO2 N1LJ22 N 6§ SR Ay (KS O2yi
will be prepared as the requirement of Construction Phase Environmental and Social Management Plan
(GESMP).
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Primary Supply Workers The number of primary supply workers will be known at the time of
procurement

3. Assessment of Key Potential Labour Risks

The main labor risks associated with the SWAT are assessed to be related to the potentially hazardous
work environment, the associated risk of accidents and incidents at the work place, child labor and forced
labor, labor influx and associated community health and safety risks, including Sexual Exploitation and
Abuse (SEA)/Sexual Harassment (SH) risks and the capacity of the implementing agencies to manage and
mitigate the E&S risks and the context under whiah Broject is being implemented.

Occupational Health & Safety Risks

The health and safety risks which could impact the project staff including PMUs, consultants and
contractor workers are associated with the civil works and operation activities of the project. In particular,

the various risks of injuries and accidents fasrkers, related to the rehabilitation and modernization

works is associated with the risk of, physical hazards of using the equipment, the risk of tripping and
falling, electric shock, burns, falling objects, exposure to hazardous materials and dustiamhal

| SyO0Ss AG A& @GSNEB AYLRNIlIyd (G2 ARSyiGAFTe KFITFNRAZ
risks. It is also anticipated that such a proactive approach to risk management will result in massive cost
savings, and a reduction icompensation claims as well as noncompliance with health and safety
legislation.

Labor related risks will be minimized by following the mitigation hierarchy which included (i) hazard
elimination (ii) substitution of process, substance or tool (iii) prévamtact with the risky object i.e.,
create barrier, install guards (iv) implementation of safe system of work such as permit to work system,
putting time limits on performing a hazardous activity and (v) use of appropriate personal protective
equipment.To ensure a safe and healthy workplace, PMUs will take reasonable care to identify all the
foreseeable health and safety hazards, which could harm their employees or other persons in the
workplace. Hazards may arise from the work process, the equipmentraidrials in use, the work
environment, or other people involved.

The Project will ensure compliance with occupational health and safety provisions. All contractors will be
required to provide detailed information on their occupational health and safety management plan as
part of their offers. The relevance of these ggf@rovisions will be part of the criteria used by the
Procurement Committee to select the contractors. All contractors will be required to ensure workers will
use safety gears (personal protective equipment or PPE), receive safety training and othettipeeve
actions as provided in the WB OHS Guidelines and environment as per requirements of ESS2. Safety is the
responsibility of both the employer and employee.

Child labor

When construction activities involve hazardous work, people under the age oflI®twbe employed on

the project, except possibly in offices or jobs other than construction. To confirm that workers below the
age of 18 years are not hired to work on the project, workers will need to provide legally recognized
documents such as Compuieed National Identity Card (CNIC). However, if other lablated risks arise
during project implementation, the PMU will develop procedures to prevent other impacts. This will
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include awareness raising sessions which will be conducted regularly totm@unities to sensitize on
prohibition and negative impacts of child and forced Labor.

The above social impact is assessed to be low as: (i) local labor will prioritized to use for construction
activities, at the same time measures to control the agei@chworkers will be taken; (ii) the
contractor/subcontractors shall not hire child labor for the projeelated jobs as commitment not to use

child labor is one of the required conditions in the bidding documents; (iii) workers will be trained on labor
safety, traffic safety, sanitation before starting any civil works; (iv) PMU staff in charge of contractor
supervision will monitor and report the absence of forced labor.

Labor Influx

The focus of the Project will be to localize the economic benefits mithimal opportunities for outside

labor to service work that require specialized/skilled labor that is not present in project localities. A large
scale of labor influx is not expected due to the availability of local labor supply in the province and scale
of works anticipated under the Project. However, according to the initial consultation with key staff of
project provinces, except for a number of skilled workers will be mobilized for rehabilitation at Akram
Wah. Majority of workers may will be sourcestally or from nearby districts within the province. The
priority for local labor (dependent on skill, experience capacity) is expected to minimize the risk of influx,
where there is a requirement for special skills. Specific requirements to managesssksaded with labor
influx, related to the interaction between project workers and local communities will be managed through
contractual requirements, code of conduct and training set out in this document.

Labor disputes over terms and conditions of eayphent

Labor disputes in a new construction environment are inevitable. Likely causes for labor disputes include
demand for limited employment opportunities; labor wages rates and delays of payment; disagreement
over working conditions; and health and saf concerns in work environment. In addition, employers
such as contractors/subcontractors may retaliate against workers for demanding legitimate working
conditions, or raising concerns regarding unsafe or unhealthy work situations, or any grievanegs rais
and such situations could lead to labor unrest. However, implementing the project policy on sound labor
treatment in accordance with ESS2, project contractors/subcontractors will be required to provide their
labor with information on the employment, vile negotiating to reach a consensus on terms and
conditions of employment with the laborers before signing labor contract for implementation. Monitoring
the compliance with implementation of the terms of work conditions that have been signed labor dontrac
of both sides and implementing the GRM for laborers will be the effective mitigation measures to address
the labor disputes during the project implementation.

Sexual Exploitation and Abuse (SEA)/Sexual Harassment (SH)

Although, the influx of workers Wibe minimal, however, new workers (outside of their social spheres)

may form close social relationships with local communities. This can lead to unacceptable and / or illegal
behavior, ranging from unwanted aggressive advances, SEA/SH against womeiildreh.cAll

contractors will be required to have a written contract with their workers materially consistent with
202SOGAQGS 2F 9{{wnX TF2ftft26Ay3a LINPOSRdANNBa | a aLISOAT
workers will be required to sign a CodeConduct (CoC) prepared by the Contractors and reviewed and
approved by PMU.

Table 1 presents a summary of the potential risks and impacts related to labor and working conditions,
together with mitigation measures to avoid, eliminate or reduce assediahpacts.
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Table 1: Risks and Impact Mitigation

Category Worker Subproject Mitigation Measures Responsibility
Impacts/Risks Impacts/Risks
Recruitment Perception of Community ! Human Resources policy | IAs, contractors

and selection

unfair

tensionsgstop

including atleast:

and consultants

of Workers recruitment and | work practices 9 Selection criteria of each
selection that affect position
practices. implementation. | ¢ Equal opportunities for
men, women and
transgender
 Method and place of
recruitment
T Maximize work
opportunities for local
citizens
1 Enhance local
SYLX 28 S6a8e) &1
through training
Terms and Perceptions that | Work f L!'aQ L}t AOe vy lAs, contractors
Conditions of Wages/salaries | stoppages/ follow asbelow: andconsultants
employment and benefits are | protest, f Contract arrangements
(earnings/ less for locals absenteeism, and content
benefits). relative to sit-ins, f Equal pay for equavork
outsiders. sabotage. 1 Process fopay
increases
1 Pay scales and
increments as wels
other benefits.
Labor Workers feel Workersembark | L! aQ LJ32ft A O& y IAs, contractors
relations aggrieved and on various forms include thefollowing: and consultants
(Conflict R2y Qil 1 y| ofactions.  Effective grievance
Handling) redress process which
to vent their Workers take should be gender sensitive
grievances. matters into their | §  Disciplinary procedure
own hands, which| ¢ workplace rules and
results in violence regulations
and conflictthat | ¢ pemobilization procedure
affects workplace | ¢ Effectivelnformation
harmony. dissemination to workers
Labor 1 Workersare | L ! action 9 Effective communication IAs, contractors
communi not informed due to mechanisms including: and consultants
cation about rumors or 1 Regular written
mechanis activities/ or incorrect communication for all
ms. events that perceptions

affect them
T Workers are
unable to
communicat
e collective

9 Poor morale
and
unproductiv
e workforce

workers about the project
operations/activities

T Worker
committees/organization/
unions

1 Use of notice
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Category Worker Subproject Mitigation Measures Responsibility
Impacts/Risks Impacts/Risks
issues that boards/toolbox
bother them
1 Rumors/
misinformati
on spreads
Child Labor Recruitment of Increased health | § Human Resources and IAs,contractors
individuals who, | and safety risk to contracting policies that and consultants
by virtue of age, | workforce, cover recruitment and
would be potential nort selection processes that
exposed to compliance with specifically address issues
hazardous national labor associated with child labor.
situations and be | laws, and
subject to reputational risk
impaired social to the project.
development
Employme Perceptionsthat |2 2 N]J SNX2& | Human Resources policy IAs, contractors
nt wages, salaries | - work stoppages, with respect toequal pay and consultants
conditions and benefits are | absenteeism, sit for equal work according to
-wages not fair according | ins, sabotage local conditions and industry
and to market. averages
benefits 1 An effective employee
i complaints/grievance
process
Workers Disturbing the All negative 1 Implement the control Contractors
relations/ nearby actions on measures to avoid/and or
interaction communities due | community may minimize the impadt of
with tothes 2 NJ S I cause hindrance camp and living conditions o
communit routine activities | in the project workers on communities.
y such as construction/op Control measures include:
recreation, and eration as well as | §  Encourage to recruit local
travelling etc. other project labor/staff
Communities are | related activities, | q  |imited interaction of
negatively such as road outsiders/foreign workers
impacted by blockage, with the local/nearby
some camp community sitins community of the camp
activities as well | resulting 1 Provide cultural
(i.e.,. lighting, prevention of sensitivity awareness
traffic workers, training to facilitate
movement). contrqctors & appropriate actions
suppliers from interaction with
entering the communities
Project/ worksite. 1 Limited movement of
workers during the peak
working hours of
community.
Worker Accommodatio n | Workers have low| §  Build camps to the Contractors
Accommo is considered sub| morale minimum camp
datio standard which Perception that specifications. The
n/camp leads to project is unable following plans will be
Specificati discontent to
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Category Worker Subproject Mitigation Measures Responsibility
Impacts/Risks Impacts/Risks
ons. amongst the care about their applied as necessary:
residents and welfare, which in | §  Minimum Health
concerns about | turn affects Requirements
perceived health | motivation and ! Minimum Camp
risks productivity Specifications for
1 Operations
Accommodation
1 Emergency Response
Plan
1 Security Management
Plan.
Camp Residents do not 1 Implement an induction | Contractors
manageme live-in program to be attended
nt
practices harmony and the by all residents thatovers at
potential for least the following:
conflict rises. Camp rules and
Residents do not regulations
know how to 1 Code of conduct
complain or make § Camp grievance
a grievance mechanism
i Camp disciplinary
procedure
9 Cultural awareness
1 Health, safety and
security.
9 First aid kits are
adequately stocked
House The general The overall camp | § Ensure that camp grounds | Contractors
keeping appearance of experience is and common areas are
the camp compromised routinely cleaned and
deteriorates which in turn organized with appropriate
making camp life | leaves workers signagen place.
unpleasant demoralized and | § Establish easily accessible,
unproductive designated smoking areas
which are clearly
highlighted and regularly
cleaned.
1 Ensure that equipment
and facilities are kept
clean and well
maintained.
Labor T Workersare |1 L! aQ | (9 Effective communication IAs, contractors
communi not informed due to mechanismséncluding: and consultants
cation about rumorsor 1 Regular written
mechanis activities/ or incorrect communication for all
ms. events that perceptions workers about the project
affectthem Poor morale and operations/activities
 Workers are | unproductivee T  Worker
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Category Worker Subproject Mitigation Measures Responsibility
Impacts/Risks Impacts/Risks
unable to workforce committees/organization/
communicate unions
collective Use of notice
issues that boards/toolbox
bother them
T Rumors/
misinformatb
n spreads
ChildLabor Recruitment of Increased health Human Resourceand IAs, contractors
individuals who, | and safety risk to contracting policies that and consultants
by virtue of age, | workforce, cover recruitment and
would be exposed potential non selection processes that
to hazardous compliancewith specifically address issues
situations and be | national labor associated with chilthbor.
subject to laws, and
impaired social reputationalrisk
 development | T tothe
project.
Employme Perceptionsthat |2 2 NJ SN & Human Resources policy IAs, contractors
nt wages, salaries | - work stoppages, with respect to equal pay | and consultants
conditions and benefits are | absenteeism, sit for equal work according to
-wages not fair according | ins, sabotage local conditions and
and to market. industryaverages
benefits
Workers Disturbing the All negative action Implement the control Contractors
relations/ nearby on communitymay measures to avoid/and or
interaction communities due | cause hindrance il minimize the impacts of
with G2 GKS ¢/ the project camp and living conditions o
communit routine activities | construction/opere workers on communities.
y such as tion as well as Control measuresiclude:
recreation, and | other project Encourageo recruit local
travelling etc. related activities, labor/staff
Communities are | such as road Limited interaction of
negatively blockage, outsiders/foreign workers
impacted by somg community sitins with the local/nearby
camp activities as| resulting community of thecamp
well (i.e., lighting, | preventon of Provide cultural
traffic workers, sensitivity awareness
movement). contr:?\ctors & training to facilitate
suppliers from appropriate actions
entering the interaction with
Project/ worksite. communities
Limited movement of
workers during the pak
working hoursof
community.
Worker Accommodatio n | Workers have Build camps to the Contractors
Accommo is considered sub| low morale minimum camp
datio standard which | Perception that specificationsThe
n/camp leadsto project is unable following plans will be
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Category Worker Subproject Mitigation Measures Responsibility
Impacts/Risks Impacts/Risks
Specificati discontent to applied asecessary:
ons. amongst the care about their |  Minimum Health
residents and welfare, which in Requirements
concerns about | turn affects f  Minimum Camp
perceived health | motivation and Specificationgor
risks productivity 1 Operations
Accommodation
1 Emergency Response
Plan
1 SecurityManagement
T Plan.
Camp Residents do not 9 Implement annduction Contractors
manageme live-in 1 program to beattended
nt
practices harmony andhe by all residents that
potential for covers at least the
conflict rises. following:
Residents do not i Camp ruleand
know how to regulations
com_plain or make 1 Code ofconduct
agrievance 1 Campgrievance
mechanism
1 Camp disciplinary
procedure
I Culturalawareness
T Health, safetyand
security.
I First aid kitare
i adequately stocked
House The general The overallcamp | §  Ensure that camp grounds | Contractors
keeping appearance of experience is and common areas are
the camp compromised routinely cleaned and
deteriorates which in turn organized with appropriate
making camp leaves workers signage irplace.
life unpleasant demoralizedand | §  Establish easily accessible,
unproductive designated smoking areas
which are clearly
highlighted and regularly
cleaned.
Ensure that
equipment and
facilities are kept
clean and well
maintained.
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4. Brief Overview of Laboulegislation¢ Terms and Conditions

There are a number of labor laws in Pakistan. These Labor laws are broad and contain several ordinances,
acts, rules andegulations and other statutes relating to industrial, commercial and labor establishments.
These laws compliment in smooth running of the business with regard to matters relating to employers
and employees in order to achieve the target of higher proditgti reasonable profits, better wages and
reduction in unjust practices or discrimination. Many of these laws pertain to the implementation of the
international labor conventions that Pakistan has ratified.

Federal Laws
Federal laws related to labor righaind welfare are listed below.

Factories act, 1934

Industrial Relation Act

Workman Compensation Act 1923

Minimum Wages ordinance, 1961

Payment of Wages Act 1936

Industrial & Commercial Employment Standing Orders ordinance 1968
Shops & Establishment AL969

Maternity Benefit Ordinance 1958

The Mines Maternity Benefit Act, 1941

Apprenticeship Ordinance 1962

Employees Old Age Benefit Act 1976

Prohibition of Employment of Children Act 1938

Employments of Children Act 1991

Bonded Labor Abolition Act 1992

Empoyees Cost of Living (relief) Act 1973

I 2YLI yASAQ t NPFAGA 022N]SNAR LI NGAOALI GA2YyO0 ! O
Workers Welfare Fund Act 1971

Minimum Wages (Unskilled Workers), (Amendment) 2015

The Disabled Persons (Employment and Rehabilitation) Act 2015

The Protection Agagt Harassment of Women at the Workplace Act, 2010
Transgender Persons (Protection of Rights) Act, 2018

The Maternity and Paternity Leave Act, 2020

[N
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The most relevant laws for the purpose of LMP of SWAT are discussed below.
The Industrial Relations Act 2012

The Industrial Relations Act 2012, aimed at regulating the fatBragement relations in the country, and
allows to bring workers grievance to the attention of his or her employer, in writing, either him or herself,
through the shop steward or through ros her trade union within three months of the occurrence of the
cause of action. Forms of termination have been described as removed, retrenched, discharged or
dismissed from service. To safeguard against abuse of power, victimization or unfair labiweprabe

Labor Courts have been given powers to examine and intervene to find out whether there has been a
violation of the principles of natural justice and whether any action by the employer was real or unjust.

West Pakistan Maternity Benefits Ordinar¢ 1958 (The West Pakistan Maternity Benefit Rules, 1961)
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The law is applicable to female workers across the board within all establishments. Female worker is
entitled to 12 weeks of maternity leave. Every employer is liable for payment of maternity tseaietine

rate of her wages last paid during the period of six weeks immediately preceding and including the day on
which the female worker delivers a child, and for each day of six weeks succeeding the day.

The Industrial and Commercial Employment ACT120

It governs the Industrial relationship between the employer and the workers to maintain industrial peace
and settle disputes between them by negotiations, reconciliations, arbitration and adjudication. This Act
establishes and provides procedures fottlagg grievances and resolving disputes between workers and
employers. It also specifies the procedure for locks and strikes and confers upon the right to establish

or join trade unions of their own choices.

The Employees Oldge Benefits Act 1976

TheEmployees Ol 3S . Sy SFAGa ! OG wmprc O60GKS a9h! . €0 LINRJA

persons who are employed in industrial, commercial and other organizations.
Minimum Wages (Unskilled Workers) Act, 2013

The Government has announced that "théimum wages would be increased from Rs. 12,000 to 13,000
per month (w.e.f. 1" July, 2015). Since then, the minimum wages have been reviewed annually. The
current minimum wages for the year 2022 was announced to be Rs. 20,000 per month.

The Disabled Psons (Employment and Rehabilitation) Act 2015

The Disabled Persons (Employment and Rehabilitation) Act 2015 provides for the employment,
rehabilitation and welfare of disabled persons and for matter connected theirlveatg.

Employment of Child Act (ECAL991)

Article 11(3) of the Constitution of Pakistan prohibits employment of children below the age of 14 years
in any factory, mines or any other hazardous employment. In accordance with this Article, the
Employment of Child Act (ECA) 1991 disallowscthkel labor in the country. The ECA defines a child to
mean a person who has not completed his/her fourteenth year of age. The ECA states that no child shall
be employed or permitted to work in any of the occupation set forth in the ECA (such as trasegtort
railways, construction, and ports) or in any workshop wherein any of the processes defined in the Act are
carried out.

The Protection Against Harassment of Women at the Workplace Act, 2010

In 2010, Pakistan Government passed a Law called 'Prtedtgainst Harassment of Women at
Workplace, Act 2010. The Protection against Harassment of Women at the Workplace Act 2010 provides
legal protection to women against harassment at the workplace, and reforms the existing legislation
NB3IF NRAY A 4t@ Wdky/if) Rakishh. It Katuses on sexual harassment experienced at the
workplace by employees and facilitates the transformation of the work environment, so that it is free of
sexual harassment, intimidation and abuse. The law (Section 354 IPC) nsagpesatal crime to use force
F3rAyad | ¢2YFyZ 2NJ S@Sy GKNBFGSyYy (2 dzasS F2NOS:
only when the accused intended or knew it to be likely that the acts in question would outrage the victim's
modesty

Provincial Labor Laws

In 2010, subjects of labor and employment devolved to provinces under the 18th Amendment to the
Constitution of Pakistan, as a result of which the federal labor laws made applicable on provinces under
Article 270 AA (6) of the Constilon of Pakistan. The 18th Constitutional Amendment in Pakistan has
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altered the landscape of the labor administration system in the country. Provinces now have greater
responsibility and resources in terms of legislation and implementation. Sindh drafiedd [Sabor Policy
Hamy (2 LINRPGSOG ¢2NJISNEQ NARIKGA INB Fa F2ffz2gay

The Sindh Industrial Relations Act, 2013

The Sindh Workers Welfare Fund Act, 2014

The Sindh Employees @dgje Benefits Act, 2014

The Sindh Companies Profits (Workers Participation) Act, 2015
The Sindh Workers Compensation Act, 2015

The Sindh Minimum Wages Act, 2015

The Sindh Terms of Employment (Standing Orders), Act, 2015
The Sindh Bonded Labor System (Abolition) Act, 2015

The Sindh Factories Act, 2015

The Sindh Shops & Commercial Establesfimict, 2015

The Sindh Payment of Wages Act, 2015

The Sindh Prohibition of Employment of Children Act, 2017.

Summing up, Pakistan has more than 70 laws relating to labor issues. The government of Pakistan is
currently in the process of consolidation arationalization of labor laws and all these laws are being
consolidated in five broad categories of Industrial Relations, Employment and Service Conditions,
Occupational Safety & Health, Human Resource Development and Labor Welfare & Social Safety Net.
However, the problem with laws is the weak enforcement mechanisms at the provincial level.

=4 =4 =4 =4 =8 -8 -8 a8 a8

5. Overview of Labor Legislation: Occupational Health And Safety

There was no independent legislation on occupational safety and health issues in Pakistan before 2017.
The main law, which governs these issues, is the Chapter 3 of Factories Act, 1934. All the provinces, under
this act, have devised Factories Rules. The Hazardous Occupations Rules, 1963 under the authority of
Factories Act is another relevant legislatidhese rules not only specify hazardous but also authorize the
Chief Inspector of Factories to declare any other process as hazardous.

Apart from the Constitution which also covers OHS, some other regulations include: The OHS clauses are
covered in the fodwing laws.

Pakistan Penal Code, 1860

Fatal Accidents Act, 1855

Factories Act 1934

Punjab Factories Rules 1978

Sindh Factories Rules 1975

West Pakistan Hazardous Occupations Rules 1963

Mines Act 1923

Provincial Employees Social Security (Occupational $2isgRegulations 1967

22Nl YSyQa /2YLISyaliiazy ! OG mpHo YR wdzZ S& mdcwm
Workmen Compensation Act, 1923

The Provincial Employees Social Security Ordinance, 1965

West Pakistan Shops and Establishments Ordinance, 1969

Pakistan Environmental Protection Act, 198fazardous Substance Rules, 2003)

The Agricultural Pesticides Ordinance, 1971 (The Agricultural Pesticide Rules, 1973)
West Pakistan Labor Camps Rules, 1960

= =4 =4 =4 =8 -8 -8 -8 a8 aa o s
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National Highway Safety Ordinance 2000
Hazardous Substances Rules, 2003

Sindh Workers Compensatidtct, 2016

Pakistan Occupational Health and Safety Act 2018

= =4 =4 =4

International Conventions
ILO conventions

ILO has formulated more than forty regulations, particularly concerning with the Occupational Health and
Safety (OHS) issues. It has three major regulatitt© Technical Convention: C187

Promotional Framework for Occupational Safety and Health Convention. This convention stresses a (i)
safe and healthy working environment by formulating a national policy; (ii) Each Member shall promote
and advance, at alelevant levels, the right of workers to a safe and healthy working environment; (iii) in
formulating its national policy, each Member, in light of national conditions and practice and in
consultation with the most representative organizations of employsrd workers, shall promote basic
principles such as assessing occupational risks or hazards; combating occupational risks or hazards at
source; and developing a national preventative safety and health culture that includes information,
consultation and @ining. In addition, the following conventions and regulations are summarized below.

Prevention of Major Industrial Accidents Convention, 1993 (No. 174): The purpose of this Convention is
the prevention of major accidents involving hazardous substancegharanitation of the consequences

of such accidents. The convention protects workers, the public and the environment by preventing major
accidents from occurring at these installations, minimizing the consequences of a major accident either
on- or off-site and provides guidance on appropriate emergency planning.

Safety and Health in Construction (1992): The objective of this code is to provide practical guidance on a
legal, administrative, technical and educational framework for safety and heaftbristruction with a

view to: preventing accidents and diseases and harmful effects on the health of workers arising from
employment in construction; ensuring appropriate design and implementation of construction projects;
providing means of analysing fraime point of view of safety, health and working conditions, construction
processes, activities, technologies and operations, and of taking appropriate measures of planning,
control and enforcement.

Safety and Health in Building and Civil engineering WA&&2: Code of practice relating to occupational
safety and occupational health in civil engineering and the construction industry

includes provisions concerning the work environment and equipment, fire protection, noise, machinery
(incl. Building machgry and electrical machinery, ionising radiations, explosives, handling, occupational
health, welfare, health services, etc.)

This Code of practice covers 42 topics related to safety and health in building and civil engineering. Main
topics: workplaces anéquipment; scaffolds, ladders and stairs; lifting appliances; railways, road and
similar transport; construction equipment; electricity; blasting; concrete work; other building operations;
excavations; underground construction; work in compressed atmasph&ork clothes and personal
protective equipment; hygiene and welfare; medical supervision.

6. Responsible Staff

The PMU of each IA has the overall responsibility for project management to oversee all aspects of the
implementation of the LMP, in particai to ensure contractor compliance. PMU will address all LMP
aspects as part of procurement for works as well as during contractor induction. The contractor is
subsequently responsible for management in accordance with corsatific LMPs, implementaticof
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which will be supervised by PMU a monthly basis or at shorter intervals as defined by specific Plans. The
detailed approach is described in the following sections. The E&S team in PMU will implement and
monitor the provision of this LMP as follows.

W Ersure compliance with the safeguard requirements, including the LMP and OHS provisions

for the workers;

Undertake the implementation of the Project within their respective regions/districts;

Guarantee that the obligations are met towards the direct worlkagdncluded in this LMP,

the ESMF and other applicable procurement documents;

Monitor the training of the project workers;

Monitor for potential risks of serious safety issues in the conduct of activities;

Develop and implement the grievance mechanisndioect workers, including ensuring that

grievances received from the workers are addressed promptly, and reporting the status of

grievances and resolutions.

Ensure that the project workers are informed of the grievance mechanism;

Maintain records of recrtinent and employment of hired workers, with age and gender

verification.

w Provide induction and regular training to direct workers on environmental, social and
occupational health and safety issues.

W Report to the World Bank on labor and occupational healid safety performance and any
incident or accident related to the Project involving project workers.

w
w

€ €E

€€

Occupational Health and Safety: Once the-pufijects are approved by the PMU, contractors must

engage one OHS Specialist and OHS inspectors keepigdn vii KS Yy dzYo SNJ 2F aAiSao ¢
staff will be supervised by supervision consultants and PMU of each IA with the help of their safety
directorates. Smaller contracts may permit for the safety representative to carry out other assignments

as wel. The safety representative ensures the dayday compliance with specified safety measures and

records of any incidents. Minor incidents are reported to IAs on a monthly basis, serious incidents are
reported immediately. Minor incidents are reflectedtime quarterly reports to the World Bank, major

issues are flagged to the World Bank immediately.

Labor and Working Conditions: Contractors will keep records in accordance with specifications set out in

this LMP. IAs may at any time require records to emsiiat labor conditions are met. The PMU will review

records against actuals at a minimum on a monthly basis and can require immediate remedial actions if
warranted. A summary of issues and remedial actions will be included in quarterly reports to the Wor

Bank.

22N)] SNJI DNASGIFyOSay L!aQ LINRPOSRdAzZNB&a OdzZNNByidte Ay |
required to present a worker grievance redress mechanism which responds to the minimum requirements

in this LMP. The Social Development Sgestiwill review records on a monthly basis. Where worker

concerns are not resolved, the national system will be used as set out in the section, but the PMU wiill

keep abreast of resolutions and reflect in quarterly reports to the World Bank.

Additional Taining: Contractors are required to, at all times, have a qualified safety officer on board. If
GNFAYyAy3d A& NBIJdZANBRI (KAa ¢gAff 06S GKS O2y {iNI¥ Ol2N
to contractor staff. IAs will arrange training address risks associated with labor influx and will provide a

schedule for trainings required. The contractor will be obligated to make staff available for this training,

as well as any additional mandatory trainings required by PMU, as specified tyrttnact.
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To minimize gender disparity in their work with communities, staff will receive training on the prevention
of SEA/SH, codes of conduct, as well as on gender and GBYV in general. The PMU will also be responsible
for (i) training, (ii) implementabin and (ii) supervision of occupational health and safety (OHS) aspects.

Various government agencies like National Institute of Labor Administration and Training, Directorate of
Workers Education provide training to workers on these issues. The Centrepgmvement of Working
Conditions and Environment (CIWCE) is a pioneering institution in Pakistan (working under the Directorate
of Labor Welfare, Punjab) which provides training, information and research facilities for promotion of
safety, health and be#tr work environment in the industries and businesses. Training materials, safety
posters and different safety signs are available from this Centre.

7. Policies And Procedures

This section describes the main policies and procedures to be followed duriimgpl@mentation phase

of the Project as well as accidents, occupational diseases and prevention of SEA/SH. These policies and
procedures will be updated and modified if necessary, after the allocation of the contracts of the different
positions of the PMUAs specified in the national labor laws, the employment of project workers will be
based on the principles of nedtiscrimination and equal opportunities. There will be no discrimination

with respect to any aspects of the employment relationship, includigruitment, compensation,
working conditions and terms of employment, access to training, promotion or termination of
employment. The following measures will be followed by contractors and monitored by the PMU with
support from HR to ensure fair treatmeaf all employees:

w Recruitment procedures will be transparent, public and 4ligtriminatory, and open with
respect to ethnicity, religion, sexuality, disability or gender.

w Applications for employment will only be considered if submitted via the offagiplication
procedures established by the contractors.

w Clear job descriptions will be provided in advance of recruitment and will explain the skills
required for each post.

w All workers will have written contracts describing terms and conditions of worksdhbave
the contents explained to them. Workers will sign the employment contract.

W Unskilled labor will be preferentially recruited from the surrounding communities,
settlements and adjacent villages.

W Employees will be informed at least two months befaheir expected release date of the
coming termination.

W The contracted workers will not be required to pay any hiring fees. If any hiring fees are to be
incurred, these will be paid by the Employer.

W Depending on the origin of the employer and employee plyment terms and conditions

will be communicated in two languages, in the national language and the language that is
understandable to both parties.

w In addition to written documentation, an oral explanation of conditions and terms of
employment will be povided to workers who may have difficulty understanding the
documentation.

w It is noted that languageelated problems are not expected, but if they are, interpretation
will be provided for workers as necessary.

W All workers will be 18 years old or above favil works. This will be a requirement in IAs
contracts with civil works contractors.

() Normal working time should not exceed 40 hours per week. With ad@yeworking week,

the duration of daily work is determined by the internal work regulations apgdoby the
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employer after prior consultation with the representatives of the workers, in compliance with
the established working week duration.

The IAs will inform the World Bank of any significant event (social issues) as soon as possible, but no later
than five working days after the occurrence of the event. Such events include strikes or other workers'
demonstrations. The PMU will prepare a report on the event and the corrective measures and submit it
to the Bank within 30 working days of the event.

Occpational Health and Safety: I1As under SWAT are committed to: a) Comply with legislation which
relates to the occupational health and safety requirements as stipulated in the main law governing OHS

is and Factories Act 1934 Chapter 3. The Hazardous Oanupaties of 1978 regulate certain occupations

as hazardous, and contain special provisions to regulate the working conditions in those occupations. In
addition, there are other laws to be complied with dealing with OHS including The Mines Act 1923; Social

{ SOdzNA (i& hNRAYIYOS mpcpT 22N]lYSYyQad /2YLISyalidirzy |
and Dock Laborer Act 1934 as well as WB ESS2 and ESS 4. These laws and standards will enable OH&S
hazards identification and risk elimination through promotiof appropriate skills, knowledge and

attitudes towards hazards.

The PMU will have a designated Occupational and Community Health and Safety Specialist and an
Environmental Representative for each project site for an agreed period. This specialist must have
YAYAYdzyY .| OKSt2NRa RSANBS Ay OAGATtKSYODBANBYYSYyll
course in OHS (e.g., The National Examination Board in Occupational Safety and Health (NEBOSH) with a
minimum with at least 5 years of experience as @k$essional in construction of infrastructure projects.

Extensive knowledge of all OHS Legislation, OHS guidelines and standards are required. The qualifications
NEIljdzA NER FT2NJ 0KS &LISOAlFfAalG gAff 0SS adimum&RMRA Ay |
years of practical working experience.

It is important that all staff must be given induction training so that they are aware of the hazards. This is

in addition to toolbox talks and other training needs identified during project implemenntati

The PMU will ensure that all workers irrespective of any category should be provided with appropriate
type of protective masks, helmet, overall and safety shoes, and safety goggles, protective clothing as well
as other appropriate PPEs as per work li@zard analysis and method statements (such as working on
live wires); demarcation of workplace and noticed for hazardous area where applicable; accident
reporting, notification and investigation practices at each workplace required; safety sign and symbol
displayed at workplace and ensure availability of first aid box; also identify and service agreement done
with specialized hospitals for complicated accidental and health problems as well as specific details will
be included in the emergency managemetdam

Occupational Health and Safety Management Plans of Contractors (OHSMi&):Contractor will be

required to prepare OHSMP in accordance with OHS standards mentioned in the bidding documents, OHS
provisions of ESMP provisions and compliance with I&a dzf | G 2 NB NBIjdZANBYSyGaod | f
as a minimum requirement to include information on:

() Each person on the site who has a specific occupational safety and health responsibility in
relation to the site and describes how those responsibilitiescadinated
w Occupational health and safety induction training that will take place in respect to

construction work on the site

() Arrangements for managing occupational safety and health incidents on the site

() Site safety rules and describes the arrangemédoisnsuring that all persons on or visiting
the site are informed of the rules

w Hazards to which a person at the construction site is likely to be exposed
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W Risk of injury or harm to a person resulting from those hazards
W Means by which the risk may be reduce
W Safe work method statements (if any) for the site

Child labor To prevent engagement of underage workers, the age employment scheme should be strictly
observed by the hiring authority. Proper procedure in the screening, with age verification, shall be
undertaken in the selection of direct workers to ensure that no child shall be employed in the

implementation of the Project. Likewise, all contracts must have a provision as to the minimum age
requirement and the hiring authority shall keep a labor regisfrall hired workers.

Labor influx/ SEA/SH/project workersAll project workers will undergo relevant seminars and training to
prevent risks of labor influx or SEA/SH issues. Project workers particularly those coming from other
communities will be provide a lecture on the culture and history of the area to enable them to adapt to
the community values and avoid any conflicts due to the dissimilarities of their cultural backgrounds.

Discrimination and exclusion of vulnerable groupBhe employment of projeonvorkers under project

will be based on the principle of equal opportunity and fair treatment, and there will be no discrimination
with respect to any aspects of the employment relationship, such as recruitment and hiring, terms of
employment (including ages and benefits), termination and access to training. The project shall comply
with the national Labor laws on gender equality in the work place, which will include provision of
maternity leave and nursing breaks and sufficient and suitable toilet astiivwg facilities, separate from
men and women workers.

Development of a SEA/SH Action Plan and Mitigation Measures for Risks Related to Gender

According to the Note on Good Practices to Combat SEA/SH in the Framework of Financing Investment
Projectsinvolving major civil engineering works, all projects, whatever their risk level, should guarantee
the minimum actions recommendations for addressing the risks of SEA/SH related issues.

A SEA/SH Action Plan will be developed during the design phaseoobjbet activities in the target areas.
Based on the SEA/SH risk assessment related to the planned activities of the project, this action plan may
consider the following elements:

W Formulate a responsibility and response framework within the framework efptioject's
ESMPs.

W The integration of SEA/SH risk in E&S instruments

W The hiring of a SEA/SH specialist in the PIU and in the team of the supervision consultant.

W Mitigation measures for risks related to gender aspects may include:

W Community engagement / caenltations with women throughout the project to guide the
planning of project activities,

W The roles reserved for women in the planning and management of project activities,

W Economic activities that include women should incorporate gender messages orsghscus

groups that address topics such as decisitaking dynamics, household power relations and
nonviolent resolution of conflicts.

() The definition of SEA/SH requirements in the tender documents (including the requirement
of a code of conduct for all work®), indicate how the costs linked to SEA/SH will be paid in
the contract,

w Ensure that codes of conduct are signed and understood by all staff and workers including
local workers and supervisors,
w Ensure the physical security of workplaces (such as septaeitities for women and men,

signage in areas without SEA/SH).
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IAs will incorporate standardized environmental and social clauses including the requirement of SEA
Mitigation Action plan and worker Code of Conduct in the tender documentation and conb@atnts,

in order for potential bidders to be aware of environmental and social performance requirements that
shall expected from them, are able to reflect that in their bids, and required to implement the clauses for
the duration of the contract. PMU wiénforce compliance by contractors with these clauses. As a core
contractual requirement, the contractor, sttontractors and the thireparty labor suppliers are required

to ensure all documentation related to environmental and social management, inglutda LMP, is
available for inspection at any time by the PMU or its appointed representatives.

The contractual arrangements with each project worker must be clearly defined in accordance with
national law. A full set of contractual requirements relatedetovironmental and social risk and impact
management will be provided in the SWAT ESMP to be prepared by IAs. All environmental and social
requirements will be included in the bidding documents and contracts in addition to any additional
clauses, which arecontained, in the Project environmental and social instruments. Under no
circumstances will PMU, Contractors, Primary suppliers ofceunlractors engage in forced labor nor

child labor. Forced labor includes bonded labor (working against an impossiitjealeessive limitations

2F TNBSR2Y 2F Y20SYSyisxs SEOS&aar@dS y20A0S LISNA2RAZ
issued documents or personal belonging, imposition of recruitment or employment fees payable at the
commencement of employmentf 2aa 2NJ RSftl & 2F ¢l 3Sa GKIFG AYLISF
employment within their legal rights, substantial or inappropriate fines, physical punishment, use of
security or other personnel to force or extract work from project workers, or other rewtristthat

compel a project worker to work in a nemluntary basis.

Labor disputes over terms and conditions of employment: Fair, reasonable and lawful terms and
conditions shall be applied in the contractual provisions of all project workers to prevmnt dissputes.
Moreover, there will be an efficient grievance mechanism to address any issues that may arise during
existence of the contract. The guidelines provided under Section 9 thereof shall be strictly observed to
avoid disputes over terms and condits of employment.

All the contractors who will be engaged for the project will be required to produce their grievance
procedure as a requirement for tender which at a minimum comply with these requirements. In addition,
good international practice recomemds that the procedures be transparent, is confidential, adheres to
non-retribution practices and includes right to representation. After they are engaged, they will be
required to produce proof that each worker has been inducted and signed that theybesveinducted

on the procedure.

Monitoring and reporting: The PMUs will report on the status of implementation of the above policies
and procedures on a monthly basis. The PMU will closely monitor labor and occupational health and safety
performance of tle project and report to the World Bank on a quarterly basis.

Fatality and serious incidentdn the event of an occupational fatality or serious injury, the PMU shall
report to the Bank as soon as becoming aware of such incidents and inform the goversuntiertities
(where available) in accordance with national reporting requirements. Corrective actions shall be
implemented in response to projecelated incidents or accidents. The PMU or, where relevant the
consultant, may conduct a root cause analysisdiesigning and implementing further corrective actions.

8. Ageof Employment

Minimum age for employment in the Project: Article 11(3) of the Constitution of Pakistan prohibits
employment of children below the age of 14 years in any factory, mines orotmr hazardous
employment. The Sindh Prohibition of Employment of Children Act 2017, establishes age 14 as the
minimum age for employment and age 18 as the minimum age for employment in hazardous work.

ESMF oSWAT 254



IAs and its contractors will be bound by the Sindohiition of Employment Act to disallow any child
labor at the project sites or campsites. Employer will ensure that no construction workers or labor under
18 years are employed.

Contractors will be required to verify and identify the age of all workengs Will require workers to
provide official documentation, which could include a birth certificate, CNIC, passport, or medical or
school record. If a minor under the minimum labor eligible age is discovered working on the project,
measures will be takenotimmediately terminate the employment or engagement of the minor in a
responsible manner, taking into account the best interest of the minor.

The process of age verification: Verification of the age shall be undertaken prior to the engagement of
labor andbe documented. Check the birthday on official documents such as birth certificate, national ID
Card or other credible records, where available6.

9. Terms And Conditionsf Employment

The employment terms and conditions applying to SWAT employees avatsatthe labor rules and will
apply to all project employees who are assigned to work on the Project (direct workers). Terms and
conditions of partime direct workers are determined by their individual contracts.

This section will be updated and moddi# necessary, after the allocation of the contracts of the different
posts of the PMU. The terms and conditions applicable to the employees of the PMU are defined in the
contracts, which provide for the rights of the employees in accordance with the Goderk. These
internal work rules and regulations will apply to PMU employees who are assigned to specific work related
to the Project (direct workers). The conditions of employment of direct-par¢ workers are determined

by their individual contract.

All the recruiting procedures are documented and filed in the folders in accordance to the requirements

of labor legislation of the GoP and Sindh. Monthly timesheets are also filed and kept accurately. Forty
hour per week employment is practiced and reRB8 R 2y LI LISNX» ¢ KS $2NJ] K2 dzN&
hours per week, eight hours per workday. It is noted the Labor Code provides for a work week of 40 hours

but allows sixday weeks and this may be required for some project workers. Duration of workdizg du

a sixday week should not exceed 7 hours to meet theddir weekly legal provisions. All project workers

will receive at least one rest day (24 hours) after six consecutive days of work.
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subcontracted workers. These terms and conditions will be in line, at a minimum, with this labor
management procedure, the Factories Act 1934, and Sindh Terms of Employment (Standing Orders) Act
2015, and specified ithe standard contracts to be used by the 1As under the Project, which will be
provided in Project Operations Manual and follow this LMP and the project ESMF.

W A contract of employment, written in a language known to the parties, shall be executed
between the IAs and the direct worker that specify the following:

W Parties to the contract, including the name of worker, age, citizenship, civil status, gender,
and address;

w Premises with regard to the needed services, acceptance of the parties, qualificatiors of th

worker, and attestation that the worker is not related within the third degree of consanguinity
or affinity to the hiring authority and/or its representative, and that the worker has not been
previously dismissed from government service by reason of midtrative offense;

() Terms and conditions of the contract, including the hours and place of work, remuneration
payable to the worker, job description, summary of deliverables, duration of contract,
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procedure for suspension or termination of contract, staemhthat there is no employer and
employee relationship between the contracting parties.

As provided in the Factories Act, 1934, every worker who has completed a period of twelve months
continuous service in a factory shall be allowed, during the subsegueiod of twelve months, holidays

for a period of fourteen consecutive days. If a worker fails in any one such period of twelve months to
take the whole of the holidays allowed to him or her any holidays not taken by him or her shall be added
to the holdays allotted to him or her in the succeeding period of twelve months.

A worker shall be deemed to have completed a period of twelve months continuous service in a factory
notwithstanding any interruption in service during those twelve months brought albgusickness,
accident or authorized leave not exceeding ninety days in the aggregate for all three, or byoat|cmk

by a strike which is not an illegal strike, or by intermittent periods of involuntary unemployment not
exceeding thirty days in theggregate; and authorized leave shall be deemed not to include any weekly
holiday allowed under section 35 which occurs at beginning or end of an interruption brought about by
the leave.

Non-discrimination and equal work opportunities:

Article 19Aofthe @ Y A G A Gdzi A2y AYLI NIa GKS {dGlradSQa 2o0f A3l GAz2
securing the welbeing of the people, irrespective of sex, caste, creed or race, by raising their standard of

living, by preventing the concentration of wealth and meari production and distribution in the hands

of a few to the detriment of general interest and by ensuring equitable adjustment of rights between
employers and employees.

IAs are committed to equal opportunities for all its employees and potential empfowdiere everyone

is treated with respect and dignity and where there is equal opportunity for all. All employees, whether
part-time, full time or temporary, will be treated fairly and with respect. Selection for employment,
promotion, training or any othebenefits will be on a basis of aptitude and ability. Decisions about pay
and benefits, terms and conditions of employment, appraisals, dismissal or redundancy will be made
objectively and without unlawful discrimination. All employees will be helpedesieduraged to develop

their full potential, and the talents and resources of the workforce will be fully utilized to maximize the
efficiency of the organization.

Project Management will ensure that:

Equality and nosdiscrimination policy is adhered to withtheir own area of responsibility;
Bring the details of the equality in employment policy to the attention of their team members;
Ensure that information on equality of opportunity is included in all induction processes; and
Ensure that their team membesrare available to attend relevant equality training programs

(if any).

The Project Team is responsible for ensuring that equality on employment is effectively communicated to
all employees and all those involved with the organization at whatever leymsition and for providing
advice and guidance where appropriate. It will, in particular, provide full text and induction on equal
opportunities to all new employees; translate this policy into Urdu and send to all relevant involved
parties. In addition, pon any significant update, the policy will be presented to all members of staff or at
department/office meetings and rranslated to all relevant involved parties.

egeege

Each member of staff has a responsibility to:

w Follow any measures introduced to ensure aljty of opportunity and prevent
discrimination, harassment or bullying;

ESMF oSWAT 256



W Report any discriminatory acts;

W Treat others fairly without prejudice; and

W Promote a work environment where an individual can feel valued and realise his/her potential
and encourage thers to do so.

Failure to comply with the policy, procedures and practices outlined below will be considered within the
framework of IAs disciplinary procedure. The IAs equal opportunity policy also covers bullying and
harassment issues at the workplacedain any workrelated setting outside the workplace, for example,
during business trips and at werklated social events.

Hours of work:The Factories Act, 1934 (Secti®f), Shops and Establishment Ordinance, 1969 (Section

8) and Road Transport Ordinand 961 (Sectiod) are used to determine working hours and rest time in
RATFSNBY(G AYyRdAGNASED {SOGA2Y on 2F GKS CI OlG2NRS3
required) to work in a factory for more than 48 hours in a week; if the fgdseasonal, 50 hours a week

and if the work is of continuous nature, he may work for 56 hours in a week. As for the daily hours, these
may not be more than 9 hours a day (in case of seasonal; 10 hours). The working hours of a
child/adolescent (18.8) ae 5 hours in a day. The factories Act is applicable to all the precincts employing
10 or more workers. The law makes provisions for one weekly holiday and if that is not given, a
compensatory holiday must be given as soon as possible. Shops and EstatisBmanance 1969 and

Mines Act 1923 also limit the weekly hours to 48 hours. The above ordinance covers shops and commercial
establishments not regulated by Factories Act and Mines Act. Any adult worker is required to work
overtime, if asked, and the ratof overtime payment is double the usual pay (Section 47). Overtime is not
payable to the contract workers, employed on piece rate basis. The normal hours of work of Project
workers shall not exceed 8 hours a day for 5 days enalff work week, exclusivef time for meals.

Where exigencies of the service require such personnel to work for 6 days or 48 hours, the project worker
shall be entitled to a compensatory tirwdf (CTO) to ofset the overtime rendered. No worker shall be
allowed to render servicdseyond the 48hour overtime.

Rest per week and LeavédEvery project worker is entitled to a-day rest period during weekends
(Saturday and Sunday). Workers shall also be entitled to a rest day on regular holidays recognized by the
State. Every worker entitled to 10 days casual leave with full pay during a year. Workers are also entitled

to 16 days sick leave with half pay (8 days with full pay) in a year. Festival holidays as notified by the
provincial government with full pay (usually-18) are als@llowed. If a worker is required to work on a
festival holiday, he will be given one day additional compensatory holiday with full pay and a substitute
holiday (300% of usual wages).

Maternity leave: Under the Maternity Benefits Ordinance, every employedmvan is entitled to a
maximum of 12 weeks of fully paid maternity leave. This leave can be taken 6 weeks before the expected
birth date and 6 weeks after the delivery and entitles the employee to 100 percent of pay. The employee
must be employed for athst 4 months preceding the date of delivery. It is unlawful for an employer to
dismiss a women worker who is on maternity leave. The qualifying period for getting this leave is four
months of preceding employment with the employer. Maternity benefit aratemity leave of 16 weeks

is also provided under the Mines Maternity Benefits Act, 1941(section 5).

Wages:The laws relating to fixation and payment of wages are Payment of Wages Act 1936, Coal Mines
(Fixation of Rate of Wages) Ordinance 1960, Minimung&¥a@rdinance, 1961 and Minimum Wages for
Unskilled Workers Ordinance 1969. Civil Servants Act, 1973 (article 17) is the relevant legislation governing
remuneration in the public sector and wages are recommended by the Pay and Pension Commission
constituted by government. Under the payment of Wages Act, no wage period should exceed one month
(section 4) and wages are to be paid within seven days after the end of wage period (except for
establishments employing more than 1000 workers, they can pay withimday®). The Provincial
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Governments constitute Minimum Wages Boards under Section (3) of Minimum Wages Ordinance, 1961
to decide the wage rates. Minimum Wages Board is a tripartite body comprising the representative of
Government, Employers and Employeese Board, upon reference to it by the Provincial Government,
recommends to such government, the minimum rate of wages for workers as specified in the reference.
The Provincial Government on the recommendation of the board fixes the Minimum Rate of Wages for
all classes of workmen as provided in Section (6) of the Minimum Wages Ordinance, 1961.

2 2 NJ S NE QThe 8drk&rs WeBaxe legislation includes Employees Old Age Benefits Act 1976 (with
provisions for old age pension, old age grant, invalidity and w{dt) pension). This act is applicable to
establishments employing 5 or more workers. Contribution has to be made both by the employer (5% of
minimum wages) and employee (1% of minimum wages). Employees Social Security Ordinance 1965
(applicable like EOA&t) provides benefit to the employees in cases of sickness, maternity, employment
Ay2dz2NBE 2NJ RSIFIGK®P ¢KS [|Yz2dzyd Ay GKAAa aoOKSYS ara O
Compensation Act, 1923 provides for the compensation to be paid by employerkers or their legal

heirs in cases of death, permanent total disablement, permanent partial disablement and temporary
disablement during working in an establishment. The Standing Orders 1968 also provides for compulsory
group insurance against naturadath and injury for all the permanent employees in a workplace.

Termination of contract:The contract of employment shall cease at the end of the period stated in the
contract. However, the contract may be pierminated by the hiring authority due to breh of any
provision thereof, breach of trust, loss of confidence, and for reasons detrimental to the interest of the
agency, provided that the project worker is informed in writing at least 30 days prior to the effectivity of
such termination. Likewise, ¢hproject worker may préerminate the contract provided that a written
notice is submitted to the hiring authority, stating therein the reasons for thetpreination, at least 30
days prior to the proposed date of effectivity thereof, and the same henlreceived, accepted, and
approved in writing by the hiring authority.

Industrial and Commercial Employment (Standing Industrial and Commercial Employment (Standing
Orders) Ordinance 1968 was enacted in 1968 to address to the contractual relatibaskéen employer

and employee. The ordinance is applicable to establishments employing 20 or more workers. The
ordinance classifies workmen in six classes: permanent, probationers, badlis, temporary, apprentices and
contract workers (last was added in 2008he legislation requires that workmen should be provided the
contract in writing, showing the terms and conditions of his service, at the time of hiring, promotion and
transfer. It also requires that the wage rates paid to different categories of wafkerk should be posted

on the notice boards.

Termination of an employment contract may be either termination simpliciter, which is termination on

grounds other than misconduct after a notice (section 12) or termination on account of misconduct
(section 15. Notice of termination, for termination simpliciter, is mandatory for permanent employees.

A notice of one month must be served before severing the employment relationship or payment of one
Y2YOUKQ& 61 3S&a Ay fASdz 2F vy 2Thél@SalsordblRyes th& emply®r @A RS R
provide the termination certificate in writing stating the reason behind it. Although there is no specific
provision for just cause dismissal, the requirement of written termination letter and section 41 of IRA

2008 whch allow the labor court to inquire into the legitimacy of termination provide that there should

be bona fide and valid reason for dismissal.

Termination on account of trade union membership and activity is an invalid reason for termination

(ILO, 2000)While termination is being done on account of misconduct, worker has still the right of fair
KSFNAYy3Id hF¥ (GKS Yirye GeLlSa 2F YAaO02yRdzOG Aa a3al2 a
economic reasons/retrenchment has not been focused in law;éwar, law does provide the procedure

of retrenchment (last come, first go) and preference for rehiring of retrenched workmen. In case of laying
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off the workers, they must also be given due notice or payment in lieu of notice. If the employer wants to
closedown the whole business or is terminating the employment of 50 or more workers, it must get the
prior approval of labor court. An individual whose employment is terminated has first to use internal
mechanisms for dispute resolution (shop stewards, CBdutitr grievance procedure), however if he is

not satisfied with the decision, may appeal to the labor court. In that case, labor court is authorized to go
into all the facts of the case and determine whether the termination was valid and bona fide otheot. T
abovementioned ordinance also provides for severance pay/gratuity to be paid (when an employee
resigns or his services are terminated other than misconduct) equivalent to 30 days wages for every
completed year of service or any part thereof in exces8 months (For 20 years of service, this means

90 weeks of severance pay).

Deductions from remunerationNo deductions other than those agreed upon in the contract or those
LINSEONROSR o6& fF¢g 2NJ NB3AdzA | GA2ya aKkKlkidgfauthory isYF RS ¥
prohibited to demand or accept from the worker any cash payment or gifts in return for admitting such
worker to employment or for any other reasons connected with the terms and conditions of employment.

Medical treatment of injured and &k workers:Any injury, illness or accident sustained by the worker
during the work period shall be conveyed to the nearest clinic or hospital by the hiring authority or its
representative.

Collective AgreementsThe duty to collectively bargain arisesfo®@ 0SG6SSy (GKS aSYLIX
GSYLX 28SS¢d 2KSNBE YySAGKSNI LI NIE Aa Iy aSYLX 28 SNE
Considering that the terms and conditions provide that no emplaraployee relationship shall exist

between the contractig parties, there is no duty to bargain collectively.

Collective Bargaining was first introduced in Pakistan with the promulgation of IRO 12&8lective
bargaining has also been called a fundamental right which emanates from article 17(1) of the Gomstitu

A trade union can move application for determination of CBA if it has its members not less thtnrdne

of those employed as workmen. However, if more than one union exists in the premises, the registrar of
trade unions will conduct a secret ballelection/referendum and will issue the CBA certificate to union
securing votes not less than one third of total votes. If none of the union is able to get one third of total
votes, a ruroff election between the top two unions will be held and the uniettiog majority votes will

be certified as collective bargaining agent. Not every workman employed in the premises is
eligible for voting (Section 24.5). When a union is certified as a CBA, no application for
(re)determination of CB can be made for a period of two years except where the registration of trade
union/CBA is cancelled. The CBA is entitled to undertake collective bargaining with the employer or
employers on matters connected with employment, remployment, the term of mployment or the
conditions of work other than matters which relate to the enforcement of any right guaranteed or secured
to it or any workman by or under any law, other than this Act , or any award or settlement; represent all
or any of the workmen in any proceedings; give notice of, and declare, a strike and
nominate representatives of workmen on the Board of Trustees of any welfare institutions or Provident
Funds (IRA 2008: Section 24.13).

10. Grievance Mechasm

Each A will establish a GRM (or make provisions in the overall GRM) for the project workers to address
labor or workplacerelated concerns consistent with the applicable national and provincial laws and ESS2
before the Project Effectiveness and describe themhénProject Operations Manual (POM).

Typical work place grievances include demand for employment opportunities; labor wage rates; delays of
payment; disagreement over working conditions; and health and safety concerns in the work
environment. A grievancestructure will be established for project workers (direct workers and
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contracted/supply workers), as required in ESS2. Handling of grievances should be objective, prompt and
responsive to the needs and concerns of the aggrieved workers. The worker GeieRaulress

Mechanism (GRM) will also allow for anonymous complaints to be raised and addressed. Individuals who
submit their complaints or grievances may request that their names be kept confidential and this should

be respected. Under ESS2, a worker GRMbwiprovided for all project, including, direct workers and
contracted/supply workers, to raise workplace concerns, including SEA/SH relating to the workplace. A
RANBOU 62NJSNE 2N I O2y {iNF Ol 2NBEQK LINA YI bethasghdzLILI A SN
right to present it and eventually get a proper response on it.

According to ESS2 paras-23, different types of workers (including all direct workers and (zontracted
G2NJ SNESX YR ¢gSNB NBfSGFydas (KSA NV @B foldingkey A 2 y & 0
reasons, among many others:

W Demand for employment opportunities;

w Labor wages rates and delays in payment of wages;
W Disagreements over working conditions;

w SEA/SH in the workplace; and

w Health and safety concerns in work environment.

The worker GRM, which is different from the public GRM, will leverage existing procedures and systems,
and will be established in early stages of the project and will serve throughout the project implementation.
The worker GRM will be based on the requirgfmié & 2 ¥ { KQGQ abbr.asdaVorifg{Canditions.
Specifically, the worker GRM will operate according to the following key principles:

w It will be made available for all direct and contracted workers (and were relevant their
organizations);

W It will be pioportionate to the nature and scale and the potential risks and impacts foreseen
from the project;

w It will be designed to promptly address concerns using an understandable and transparent

process that provides timely feedback to those concerned in a |layetieat they understand,

without any retribution;

It will operate in an independent and objective manner;

It will be a free system. Complaining workers will not pay fees to use the worker GRM;

It will utilize existing grievance systems and experiencebigrcontext, the worker GRM will

leverage HR complaining procedures for direct workers that are available at their respective

KSIfGK YAYAaldNRSa FYR RSLINIYSyidas FyR ogAf

organizations are consistent with the officialotker GRM system characterized in this

document, which will be further referenced in their working agreements, and monitored
accordingly;

W Anonymous grievances are also allowed and facilitated, and will be treated equally as other
grievances, whose origis known, however, a suitable contact information is a must to be
able to communicate responses back;

() There will be no discrimination against those who express grievances, and any grievances will
be treated confidentially;

w It does not replace or override ¢hrequirements to provide workplace processes to report
work situations that a project worker believes are not safe or unhealthy;

w Workers will be able to raise concerns regarding unsafe or unhealthy work situations through
this system; and

€E€E
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W It will notimpede access to other judicial or administrative remedies that might be available
under the law or through existing arbitration procedures, or substitute for grievance
mechanisms provided through collective agreements.

The worker GRM will have the follavg design and procedural:

Information about the existence of the grievance mechanism will be readily available to all project workers
ORANBOG YR O2yiGNIOGSRO GKNRdAZAK y2GA0S 62F NRazx
pertinent information such as: the designated call centres, hotline numbers, email addresses, office work
hours, comment/complaint forms, suggestion display boxes, stipulated timeframes to respond to
grievances; info on a register to record and track the timely resolutiogrief/ances; the responsible
department to receive, record and track resolution of grievances, and other means as needed.

W The complainant will be able to use mohilbone based applications, anderson centres
for complaint registration and resolutionnd a free hotline linked with a call centre;
w The grievance will be addressed through each area of feedback value chain: (i) uptake, (ii) sort

and process, (iii) acknowledge and follow up, (iv) verify, investigate and act, (v) monitor and
evaluate, and (viprovide feedback to the complainant to ensure

() Grievance handling will be transparent and aggrieved workers will be informed within 10 days
of their grievance application, either with a respective solution or with a request of extension;

W The aggrieved wder will have the option to refer to a grievance log with key information
that will be established by the IAs and quarterly reported upon;

W If not satisfied with the outcome of the contractor level, the aggrieved party will be able to

access Grievance RedseCommittee (GRC), PMU level as well as PCMU level within the IA.
The GRC will responsible for the redress mechanism in the areas labor, environmental and
social safeguard (ESS) and project management.

W The mechanism for resolving workers' grievances lvélidescribed in the context of staff
induction training, which will be given to all project workers. The mechanism will be based on
the following principles:

W The process will be transparent and will allow workers to voice their concerns and file
grievances
W At the time of recruitment and prior to actual work engagement, these workers will be

informed of the grievance mechanism as described below and the measures to be put in place
to protect them against any reprisal, discrimination or biased action orr tpeevances.
Grievance mechanism shall be made easily accessible to all project workers.

W There will be no discrimination against those who express grievances and all grievances will
be treated confidentially.

W Anonymous complaints will be treated in thensa way as other complaints, the origin of
which is known.

() Management will deal with grievances seriously and take appropriate action in a timely
manner and deadlines for responding to complaints;

() Information on the existence of the grievance mechanism bellreadily available to all

project workers (direct and contractual) through bulletin boards, suggestion and complaint
boxes and other means as required.

W This mechanism for project workers will not prevent them from using the conciliation
procedure provied for by the Labor Code.

The E&S Specialists will monitor the recording and settlement of grievances by workers and report to the
PMU in its monthly progress reports. The process will be followed by the GRM focal point, the
environment and social developent specialists who will be responsible for the GRM of the project.
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Collective Grievances and Disputes Resulting from the Negotiations of Collective AgreenWhese a

trade union is recognized, it is entitled to negotiate on a regular basis with théogemover terms and
conditions existing at the workplace and the employer is obliged to negotiate with it. The procedures
followed in such instances is usually contained in the agreement, which state how the issues are raised,
the procedure for negotiatios, the composition of the parties involved in the negotiation and the
procedure to deal issues that are not resolved through consensus. In the type of disputes, if the dispute
is not resolved at the workplace, the parties to the dispute can utilize tmutk resolutions mechanisms
provided for in the labor legislation.

Sexual Exploitation and Workplace Sexual HarassmeniGRM will be established specifically for the
purpose of confidentially receiving grievances related to SEA/SH. Further detailsGRiheare provided

in the SEA/SH Risk Mitigation Action Plan to be developed for SWAT. All SEA/SH related complaints, with
0§KS adz2NBAG2NNna O2yaSyisxs oAttt 0S NBFSNBYOSR G2
manage the case in a survivantric approach and will report back to the project GBV GRM once the case

is solved. In addition, the ESIA/ESMP will identify additional mitigation measures through a SEA mitigation
action plan that will be reflected in site specific ESMPs, includingahactors ESMP or contractors
specific LMP, where required. This will include engagement with communities on gender related risks,
grievance and response measures available, as identified in the manual.

The PMU will, with support from consultants, ideptifistitutions and services provides who are actively
engaged in prevention of gendéased violence, sexual exploitation and workplace sexual harassment in
order to establish a manual for referencing any potential survivors. The PMU, the project urnhieand
contractor are not equipped to handle complaints or provide relevant services to survivors, but will

0K
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unit or others, as relevant using the infortim on available services.

All concerned responsible staff shall hold regular meetings with the project workers to discuss any work
related issues and concerns. Every grievance raised by a worker will be documented with the actions
undertaken by the PMUral contractors to address such grievance. The aggrieved worker may raise any
Adadz$S lFyzyevyzdzafte GKNRdAdAK | fSGGSNI 6KAOK akKl ff
Any grievance which are left unattended by the contractor can be submitteddoworker to the PMU,

in which case actions shall be taken to resolve the issue. Any labor dispute shall be first resolved through
mediation, conciliation and arbitration, in order to provide an efficient procedure in the settlement of
disputes and to pmote autonomy and freedom of the parties to make their own arrangements to
resolve their grievance.

In addition to the GRM described in the SEP and ESMF where a GRM for project workers will be integrated.
A detailed grievance redress mechanism for tiH> shall be further developed and finalized proportional

with the magnitude of the workers to be employed, along with the projémtel GRM prior to project
implementation to guide project management and workers in addressing labor and/or-netaded
concerns in a transparent and timely manner.

11. Contractor Management

IAs will ensure that the contractors, are legitimate and reliable entities and that they have procedures
established for management of labor in compliance with this LMP. Contracts wittactors will include

a provision on the obligation to comply with current legislation on labor and protection at work. During
selection of contractors, 1As can ask to be provided with an insight into additional documentation,
including, without limitatims, the following:
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W Information in public records, for example, corporate registers and public documents relating
to violations of applicable labor law, including reports from labor inspectorates and other
enforcement bodies;
Business licenses, registratmmpermits, and approvals;
Documents relating to a labor management system, including OHS issues, for example, labor
management procedures;
Identification of labor management, safety, and health personnel, their qualifications, and
certifications;
2 2 NJ &Mificgdions/permits/training to perform required work;
Records of safety and health violations, and responses;
Incident, accident and fatality records and notifications to authorities;
wSO2NRa 2F €S3Fftfe NBIdzA NBR nsoinkdt iS thé rélded ST A ( &
programs;
Worker payroll records, including hours worked and pay received;
Identification of occupational health and safety committee members and records of
meetings; and
w Copies of previous contracts with contractors and supplighswing inclusion of provisions

and terms reflecting ESS2.

€ €
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IAs will monitor the performance of contractors in relation to contracted workers, focusing on compliance

by contractors with their contractual agreements (obligations, representations, and wasant his may

include periodic audits, inspections, and/or spot checks of project locations or work sites and/or of labor
YIFEYlF3SYSyd NBO2NR&a FyR NBLR2NIA O2YLWAESR o6& O2yidNY
reports may include: (a) a repredative sample of employment contracts or arrangements between third

parties and contracted workers; (b) records relating to grievances received and their resolution; (c) reports
relating to safety inspections, including fatalities and incidents and impi¢atien of corrective actions;

(d) records relating to incidents of namompliance with national law; and (e) records of training provided

for contracted workers to explain labor and working conditions and OHS for the project.

Primary Supply Workers

The number and type of primary suppliers will be defined once the contractor defines his work plan and

makes the corresponding adjustments to the designs to optimize them. The construction work under the
Project will require primary supplies including constrantmaterials essential for the functions of the

proposed infrastructure, such as aggregates, bitumen and precast concrete interlocking blocks. Some
contractors may be able to produce such construction materials by their workforce. However, where the
contractor will source (a) essential materials (b) directly from primary suppliers (c) on an ongoing basis,
GKS $g2N]JSNE Sy3l ISR o0& &dzOK LINAR Y| NB &dzLJLJX ASNER 00K
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to be generally significant in the construction sector including quarry sites. To address these potential

risks, the following measures will be taken:

Selection of primary suppliers: When souring fanary suppliers, the project will require such suppliers

to identify the risk of child labor/force labor and serious safety risks. The PMU and the consultants will
review and approve the purchase of primary supplies from the suppliers following such risk
identification/assessment. Where appropriate, the Project will be required to include specific
requirements on child labor/forced labor and work safety issues in all purchase orders and contracts with
primary suppliers.

Remedial process: If child labor/fed labor and/or serious safety risks are identified, the PMU and the
consultants will require the primary supplier to take appropriate steps to remedy them. Such mitigation
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measures will be monitored periodically to ascertain their effectiveness. Whemnitngation measures
FNE F2dzyR (2 06S AYySTFFSOUA®Ss GKS ta! FYyR GKS O2ya
primary suppliers to suppliers that can demonstrate that they are meeting the relevant requirements.

IAs will oversee the pracements of goods and materials requirements under the civil works. Project
Contractors will be responsible for procurement and supply of materials and equipment under the same
conditions and specifications on ESHS aspects in its contracting agreements

12. Template for Workers Code of Conduct

All workers will sign the following code of ahuct

, acknowledgethat preventing any

misconduct as stipulated in this code of conduct, including sexual

exploitation and abuse (SEA), sexual harassment (SH), caild
abuse/exploitatiorareimportant. Anyactivity,whichconstituteactsof gross

misconduct are therefore grounds for sanctions, penalties or even

termination of employment. All forms of misconduct are unacceptable be it

on the work site, the work sited dzZNNR dzy RAy 3as> 2NJ G 62NJ SN
Prosecution of those who commit any such misconduct will be pursued as

appropriate. | agree that while working on this projeauill:

1.
2.

Consent to security backgroumtieck;
Treat women, children (persons under the agfel8) and persons with
disability with respect regardless of race, color, language, religion, political
or other opinion, national, ethnic or social origin, property, birth or other
status;
Not use language or behavior towards men, women or children/ke@n
that is inappropriate, harassing, abusive, sexually provocative, demeaning
or culturally inappropriate;
carry out his/her duties competently amtiligently;
comply with this Code of Conduct and all applicable laws, regulations and
other requirements, ricluding requirements to protedhe health, safety
andweltdo SAy3 2F 20KSNJ /2y (NI QérsdsNDa t SNE2Yy Yy St |
maintain a safe working environment includibg:

a. ensuring that workplaces, machinery, equipment and processes

dzy RSNJ S| OK rolaeNdife?ayidnithoud sk tiealth;
b. wearing required personal protectivaxuipment;
c. using appropriate measures relating to chemical, physical and
biological substances and agerdsd

d. following applicable emergency operatipgocedures.
report work situations that he/she believes are not safe or healthy and
remove himself/herself from a work situation which he/she reasonably
believes presents an imminent and danger to his/her lifaealth;
treat other people with respect, and not discriminate agairspecific
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groups such as women, people with disabilities, migrant workers or
children;

9. not engage in any form of sexual harassment including unwelcome sexual
advances, requests for sexual favours, and other unwanted verbal or
physical conduct of a sexudll G dzZNB A GK 20KSNJ / 2y GN)F OG2NDa
Personnel;

10. Not participate in sexual activity with children/learnetsincluding
grooming or through digital media. Mistaken belief regarding the age of a
child and consenfrom the child is not alefence;

11. Not exchange money, employment, goods, or services for sex, with
community members includingexuafavoursor otherformsof humiliating,
degradingor exploitativebehaviour;

12. Attend trainings related to HIV and AIDS, SAE/SH, occupational health and
any otherrelevant courses on safety as requested byamployer;

13. Report to the relevant committee any situation where | may have concerns
or suspicions regarding acts of misconduct by a fellow worker, whdéther
my company or not, or any breaches of this code ofduwt provided it is
done in goodaith;

14. Regarding children (under the ageld):

a) Refrain from hiring children for domestic or other labor, which is
inappropriate given their age, or developmental stage, which interferes
with their time available for edwation and recreational activities, or
which places them at significant rigkinjury.

b) Comply with all relevant local legislation, including labor laws in
relation to child labor.

15. Refrain from any form of theft for assets and facilities including from
surrounding communities.

16. Remainin designated working area during workihgurs;

17. Refrain from possession of alcohol and illegal drugs and other controlled
substances in the workplace and being under influence of these substances
on the job and during workgshours;

18. Follow prescribed environmental occupation health and sadtpdards;

19. Channel grievances through the established grievance redresbanism.

| understand that the onus is on me to use common sense and avoid actions or
behaviours that coulthe construed as misconduct or breach this code of
conduct.

| acknowledge that | have read and understand this Code of Conduct, and the
implications have been explained with regard to sanctiongoimg
employment should | not comply.
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Signedoy:

Signature: Date:

For the Employer/Contractor

Signedoy: Signature:

Date:
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Annex9: Sindh Strategic Overview of Water and Environmental Issues

SECTION 1. INTRODUCTION

This is the Strategic Overview of Watsd Environmental Issué$lt takes stock of the water issues
within Sindh Province and the cumulative environmental challenges. It points to opportunities to improve
performance: to deliver better water services; to sustain, strengthen, and improve thefugsources;

and to create more equity and prosperity. As such, it is meant to contribute to the implementation of the
Sindh Water Policy as well as the different water management programs, including the Sindh Water and
Agriculture Transformation Proje(SWAT)Terms of references for the proposed Sindh Strategic Plan to
assess and address the water and environmental and water given issues ig\givexure 1.

This overview draws on a number of data sets, reports, and publications and also diréiodiagt These
sources are gratefully acknowledged. However, there are also gaps in the availability, reliability, and
continuity of essential information, which we have recorded these. Improving on these shortcomings will
help to create a better basis fovater management in Sindh, for instance through a Hyfigoo
Information Centre.

This Strategic Overview first reviews the history of Sindh from a water management perspective (section
2). It then discusses the overall situation in the province (sectiprar®l describes surface and
groundwater resources (sections) and their main uses: irrigation and drainage (section 6), urban and
rural water supply (section 7), and wetlands including the Indus Delta (sec8pnT®e last two sections
discuss flood m@agement (section 10) and dryland management (section 11). Each section describes
challenges and opportunities, so as to inform strategies for Water Policy and concerned programs.

Below we summarize the cumulative challenges that describe the currenttisitun water and
environmental management with reference to the section of thigategic overviewwhere they are
discussed in more detail:

Table 1: Cumulative challenges in water and environment in Sindh

Outlook

Cumulative challenge :
section

Waterresources From a semnatural flood based system, the water resources syster 2-3
Sindh has become largely engineered, with winners and loser
sustains a larger rural economy than planned, as made clear by
steeply increased cropping intensity. Climathange is presenting
new set of conditions with erratic rainfall events, increas
evapotranspiration and higher frequency of floods and drougths.

Surface water Due to increased water use, reduced storage capacity, larger diver 4
to flood plans and the canal commands and the change in crop
patterns, scarcity has increased as seen in the increased number o
with zero outflow below Kotri.

Groundwater Groundwater was underused in Sindh until 2000, but its use 5
increased since #m. The resources are precarious, either isola
small aquifers in drylands or freshwater pockets in saline ar
Considerate (conjunctive) management is required.

54Thisdocument has been prepared by a team from MetaMeta Research, consisting of Frank van Steenbergen, Abdul
Ghani Pirzado, Esmee Mulder, and Inger Spierenburg with inputs from Heman Das Lohano.
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Cumulative challenge

Outlook
section

Water logging

Water logging began developed rapidly in the 1960s and
persistentlyaffects 3545% of the irrigated area on annual basis, W
the problem most prevalent in the poshonsoon season. Widespreg
water logging explains the current massive water loss due to- |
beneficial evaporation, but also suppresses crop yields and sg
health hazards.

6

Irrigation

{AYRK A& K2YS (2 GKS ¢62NI RQa f
been challenging, with frequent breaches and embankm
overtopping and unauthorized diversions. A major problem is the Iz
number of direct outletshat have been sanctioned since the 197
creating inequity and complicating the management of the syst
Despite many changes to the system (additional storage, conjun
groundwater use) water allocations/irrigation duties for the cal
commands weraever updated and are now largely informal and s
optimal. Crop water productivity, especially in the lower part of {
system, is low.

Drainage

In response to increased waterlogging and salinity, an exten
drainage network was developed froh®70-2000 to remove seepag
water. The drainage network is not equipped to evacuate storm wg
which has caused flooding and has foregone opportunities
recharge. Operation and maintenance of the drainage networ
problematic. The Left Bank Outfdllrain has aggravated floodin
problems around Badin. The Right Bank Outfall Drain is not compl
as a consequence drainage effluent is now deposited in Manchar
causing this huge water body to rapidly deteriorate.

Multifunctionality

The canal natork was designed to provide for agriculture, but
{AYRKQa LRLMz FGA2y 3INBg FyR
drainage network became increasingly multifunctional. It became
basis for industrial water supply, waste disposal, and domestitcesy

2,67

Water quality

Water quality is a major concern due to the long term practice
disposing untreated industrial or municipal wastewater in the canal
drainage systems. This has spread high levels of cadmium, leag
mercury into the suiace water system. In several districts of Sin
arsenic concentrations in ground water exceed the WHO guidelin
Mmn >3Jkfd® ¢KS OFldzaS Aa tA{1Ste &
due to poor groundwater management.

Drinking water
supply

Drinking water supply in rural Sindh is problematic, with 98% of w.
samples deemed unsafe for drinkinBacteriological contamination
due to inadequate handling, is the prime probleMicrobiological
pollution of shallow groundwateg, the main source in mal areasg

presents additional health risks. The other challenge is the high

functionality of improved public systems that stands at 56%; this is
for any country. This is largely compensated for by widespreaéd

supply systems that use precau® tiny water lenses. The situation
not much better in major cities, where 84% of samples have

coliforms and where there is a shift from taps to reverse osmosis pl
and water tankers.
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Outlook

Cumulative challenge ;
section

Wetlands Sindh has a many wetlands, including ten with Ramsar status. V 8
these wetlands harbour important biodiversity and contain unug
potential, they have also been in decline due to reduced water supp
poaching, pollution, invasive species, and encroaeht.

Indus Delta The Indus Delta has witnessed a steady decline since thel ®%ids. 9
The development of hydraulic structures on the Indus (reserv
barrages, flood protection bunds) has deprived the Delta of fresh w
supplies, flood pulses, andgediments. The failure of the tidal lin
changed the configuration of the Delta further. The decline
mangrove forests (now reversed) and dewmel rise have furthel
affected the Indus Delta. Until now, no concerted effort has worked
protecting this aice buoyant area.

Floods Over the last 15 years, Sindh has been the scene of several s 10
flooding events. The higher depression over the Indian Ocean ma
likely that floods will occur more frequently. Though equipped W
flood protection bundsalong the Indus River, the management of t
main hydraulic system (irrigation and drainage canals) is not equif
to mitigate the impact of flood events.

Drylands The drylands of Kohistan, Tharparkar, and Nara Desert are amon 11
most denselypopulated globally. Unlike similar drylands elsewherg
the world, there has been little management of the specific resour
of these areas beyond the construction of small dams. Ground w
resources are particularly fragile and under threat.

SECTION 2. HISTORICAL PERSPECTIVE

Water has always been the defining element of Sindh. Sindh is the largely desert territory. Over millennia,
the Indus shaped the landscape of Sindh. The Indus would carry silt (0.6% of its volume) during the flood
seasonThese silts were deposited on the riverbanks, forcing the river level to rise, eventually breaking to
a lowerlying area and forming a new course, creating periods of insecurity until a new balance was found.

In the past, irrigation was done through ditdoding or inundation canals. Inundation canals would
carry water during high flows in the Indus, often following old riverbeds or ridges, sometimes guided by
excavations. The other main source of water in agriculture was the flooding dyilegvareasDuring the
flooding season, the Indus Delta was transformed into an archipelago of stretches of emerged land. On
the land, rice cultivation was predominant. In the areas that fell dry after the flooding season livestock
keeping was common, feeding on tgeasses and shrubs. These lands were drained out either naturally
or artificially in October, once the river levels dropped. In between, water bodies throughout Sindh yielded
fish and other produce. Sindh was, in many periods, an area of surplus produthis attracted the
higher ruling classes, who were often overthrown during periods of uncertainty when the Indus was
changing its course.

The water system in Sindh has changed dramatically in the last two centuries, as part of a larger transition
ofsod Sté yR SO2y2Yed ¢NIyaF2NX¥IdAz2ya 2F (GKS & (SNJ
in the mid19" century. In this period, the intakes of several of the inundation canals in Sindh were
improved by moving them further upstreagithe WesternNara, the Fuleli canal, and the Mithrao canal.
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A cut was made in the Indus to feed the Eastern Nara canal, following the old Hakra riverbed. The major
transformations, however, came with the construction of the Lloyds Barrage, now Sukkur Barrage,
commissimed in 1932. To date, this barrage remains the largest irrigation structure globally. Its
construction involved entirely new techniques and equipment and deployed 70,000 workers. Developed
at the end of the colonial era, there was considerable debate otesther the large investment in the
barrage was justified, yet a large part of the investment was recouped from sales to new landowners. The
area irrigated by Sukkur Barrage amounts to 3,212 M ha.

The dynamic transformation continued further into ®2@entury. In Sindh, two more barrages were
constructed the Kotri Barrage (1955) and the Guddu Barrage (18®2nging another 1,219 M ha resp

1,226 M ha under irrigation through a network of canals and distributaries. Lower down in the system, at
the level ofminors and water courses, there was dynamic change as well. In the flat terrain, minor and
water courses shifted very frequently. Water courses were reconnected to other minors, and minors and
distributaries were shortened or extendegall for landownerdo be supplied more reliably. In the flat
terrain of Sindh, siltation of canals was also a challenge. For this reason, several areas were largely
unusable.

From the 1970s onwards there has also been a steep increase in new offtakes, condoned bsaat¢he
time unregulated. For instance, in a desert reach of the Upper Nara canal a large number of irrigation lift
systems were constructed that were neither planned nor regulated. Another area that was not part of the
original command but that was rapidlymverted were the riverine tracts where the original forest
plantation was removed to make way for new farmland. The third development was the rapid increase in
direct outlets from main canals, branch canals, distributaries, and mgeome authorized ahe highest
political level in the province as a drought measure, and some illegal but not necessarily removed.
Measurements were taken in Nasir Division in Rohri. These indicate that, on average, direct outlets take
five times their sanctioned dischargehereas nordirect outlets only receive half their discharge. Apart
from the inequity that this represents, it also promotes water waste and severely reduces water
productivity; the water productivity from direct outlets has been measured at onlytbind of those of
normal gated outlets. In other areas (Johi Branch in Dadu), where the impact of direct outlets has been
measured, the inequity appears to be even greater. The ungated direct outlets also make the hydraulic
control of canal flows very challeimg, as the direct outlets receive water at any level.

Another major transformation affecting the water system of Sindh is the construction of the upstream
Tarbela Dam and Mangla Dam, which stores flood water and makes more water effectively available for
downstream use, particularly in the dry season. The commissioning of the dams also had other effects.
They reduced the flooding regime along the Indus, affecting the flood plains, and they caused
sedimentation to come to a halt, affecting the buoyancyhaf thdus Delta by depriving it of the inflow of
sediment that compensated for incessant coastal erosion.

Gradually, crop intensity increased. Compared to the design intensity at the construction of the systems,
actual crop intensity is far higher: 90% atshi150%. With the increased demands, water scarcity has
become ever more manifest in Sindh, forming an important driver for improved water management to
which this Strategic Overview aspires to contribute.

Karim (2022 has highlighted a number of factdisat explain the increased scarcity, apart from the ever
rising demands and water quality concerns. First is the reduced storage capacity in the main reservoirs in
Pakistan.Since its commissioning in 1972 the Tarbela dam has silted up, losing 41%aphitdy (from

14.3 BCM to 8.4 BCM). A comparison of hydrographic surveys of Tarbela Reservoir in different years
reveals that the delta pivot point has advanced towards the main dam, from 23.5 km in 1979 to 6.46 km

55 Karim, Mohammed Umar (202pu wanted to know why Sindh do&si K| @S Sy 2dzZaAK ¢l G SNE { I
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in 2017. The storage capacity of thesegvoir is reduced every year by the deposition of a huge amount
of sediment. Moreover, the progressing sediment delta makes it increasingly risky to discharge water
beyond live storage levéfs The result is a reduced capacity to store flood water anélease it into the

canal system in Pakistan, with the effect coming down hardest on the downstream water users.

A second factor that is driving water scarcity in Sindh is the changed water consumption in the Indus Flood
Plains related to the conversiaf riverine tracts. All along the Indus and its tributaries, large tracts of
land were transformed into permanently irrigated land with the development of shallow tube wells. This
has reduced water availability. Whereas the seepage to the riverbed andr Wade to flood plain
agriculture was estimated to be 16% of the Indus flow from 19386, this figure has now probably
doubled’, making less water
available for the canal system or fo
environmental flows. Until three

s

Pakistan

decades ago, cultivation of the fldo Sugar Mills

plains was limited, if only becaus E

the riverine forests were actively ,Jme\ =
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Figure 1: Distribution of sugar mills in Sindh
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56 Rashid, M. U., Migdad, H., ul Hassan, M. S., & Haseeb, A. (2021). Evaluation Of Sediment Management Strategies
For Large Reservoirs.

57 Karim, Mohammed Umar (2021hlow a proposed Sindh barrage will choke the Ifdeka, Samaa,

7.5.2021.

®8 Abbasi, Habibullah U., Mushtag Ahmed Baloch, and Abdul Ghafoor Memon (P@fdjestation

Analysis of Riverine Forest of Sindh Using Remote Sensing Techniques. MEHRAN UNIVERSITY RESEARCI
JOURNAL OF ENGINEERING & TECHNOLOGY 3@INM 3, JULY, 2011
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phenomenon is the change in cropping patter®sce used

Pan gum to be the most common crop in the tail end of the irrigation
e W system. The advantage of rice was that the timing of

' planting can be adjusted to water availability, even
postponing it to May or June. In many of these areas,
sugarcane, wheat, cottg and vegetables have been
introduced, which are more stringent in terms of growing
season. ldeally, these crops have to start in March, but due
to the loss of capacity of the main reservoirs this early
availability of water is more and more precarioubisThas
gone handin-hand with the increase in sugar mills in Sindh,
many of these in Lower Sindha process that went largely
unplanned, see figure 1. This means that entire systems are
now less flexible, and water scarcity poses a much higher
risk than itdid two or three decades ago.

Apart from the changes to the Indus, there have also been
changes in water resources availability outside the Indus
. _ system. A main change has been the reduced inflovootif
e T s — s flows from the western side. Over time, the spate irrigation
o AR ' i s systems in Balochistan developed and less flood water

Legend

0 20 40 80 120 16 Provincial Captal Dry Wessern Plateou
R —

escaped to Sindh. This particularly affected the inflows into
Figure 2:Agro-ecological zones in Sinc @ F Y OKF NI ['F1 S22 14 2ys G0AYS ! ail Qe
Province lake. The surfee area of Manchar Lake reduced, and the origin
of its inflow changed (see also section 8).

SECTION 3. GENERAL OVERVIEW

Sindh is the third largest province of Pakistan in terms of area (14092 atmh second in terms of
populatior?®. According to the Padtian Census in 2017, the population of Sindh was 47,886,051 of which

Arabian Sea. The biggest city of Pakistan, Karachi (16 million inhabitants), lies along this coast and is the
economic hub of the country, endowed with the biggestrtpdresourceich Sindh is also the most
industrialized province of Pakistan. Its contribution to the national GDP is about 28% despite having only
24% of the population. In Sindh, a wide variety of products are manufactured such as textiles, sugar, paper

products, pharmaceuticals, and leati¥® | 2 6 SOSNE G KS LINE @A hadded@aased 02y 2 Y.

in recent years and is now below the natibaaeragé’.

Additionally, the province has a strong agriculture sector whose provisions include livestock, fisheries,

rabi and kharif. The rabi season is the winter season and runs fror®oia@ber through midApril. The
main crops in this season are wheat, rape, mustard, vegetables and féd@lee kharif season is the

59 Sindh Bureau of Statistics [SBoS]. (2018). Development Statistics of Sindh. Government of Sindh.

€ Wworld Bank Group. (2017). Sindh Public Expenditure Review. World Bank.

S1WSIP. (2012). Preparation of Regional Plan for theBagfk of Indus, Delta and Coastal Zone. Sindh Water Sector
Improvement Project (WSIB, Sindh Irrigation and Drainage Authority (SIDA).
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summer season and runs from rgril through midOctober. In this season cotton, sugarcane, paddy,

water source.

A classification of AgrEcological Zones (AEZs) of Sindh was prepared by the Agriculture Extension Wings
of Agriculture Departments under theuiglance of PARC (198D)Figure 2 shows AEZs at the provincial
level.

Irrigated: This is the most prominent zone for irrigated agriculture and includes the canal commands. The
Southern Irrigated Zone follows the banks of the Indus.

Indus Delta As thename suggests, this zone covers the delta area of the Indus. It is sometimes included
in the Southern Irrigated Zone and comprises the coastal region of Thatta and the Sijawal district.

Dry Western PlateauThis geeclimatic zone includes the Khirthar Rasgand covers the western part of
Sindh.

Sandy DesertThis final zone covers the eastern part of Sindh and is part of the Great Thar Desert.

The irrigated areas of the province are divided into three major &galogical zones:

1 Zone A: Rice/wheat zora the right bank of the Indus River in upper Sindh, further divided into
subzones Al (Main area) and A2 (Piedmont soil region)

1 Zone B: Cotton/wheat zone of the left bank of the Indus River, further divided into aB1 (Guddu
Barrage command area) and B2K8ur Barrage command area)

1 Zone C: Rice/wheat/sugarcane zone of lower Sindh

With these AEZs defined more than 40 years ago, there is nhow a general understanding that they need to
be updated. Much has changed: the economic conditions, the domestic andatittnal markets, and

even the climate have gone through a profound change. There is degradation of resources, such as soil
fertility status and quality and quantity of water. There is also a larger diversity of crops. For an improved
agricultural outlook new AEZs are being defined with support of the FAO, with redefined and updated
variables such as elevation, climate, land use, land cover, vegetation, soil conditions, fertility, crop area,
crop vyields, cosbenefit ratio, water duties, and availabilityhe definition of new AEZs will also be done

at a finer scale.

As may be expected with the high economic and population density, the water system is multifunctional.
This applies particularly to the canal and drainage sysiém.canal system not only prdes water to
the crops, but also to livestock and aquaculture. Directly or indirectly, it is the source of drinking water for
cities and rural areas. It supplies industries with water and with the means of effluent digpoealting

62 PARC. (n.d). Pakistan Agricultural Research Council. Retrieved 2021, from
http://old.parc.gov.pk/agroeco.html
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massive water qudl problems, because hardly any wastewater is treated and pollutants enter
downstream drinking water systems. The way the canal system is managed determines whether droughts
and floods in Sindh are mitigated or amplified (see also section 11). The catehsg the defining
element in the landscape in Sindh and the driving factor in public health. As the population of Sindh
increases and the economy develops, the pressure on canal system services only intensifies.

SECTION 4. SURFACE WATER RESOURCES

Waterresources available in Sindh are limited. Mean annual rainfall in the province ranges between 100
and 200 mm. The main source of water available to Sindh is the Indus River, which is diverted through the
extensive hydraulic infrastructure that has beert puplace over the last century in the form of the Lower
Indus Basin Irrigation System (IBIS). River wateupplied to users by diverting ib a canal system
through three barrages: Guddu barrage, Sukkur barrage, and Kotri barrage. These barrategative

to 14 main canals (including two serving Balochistan Province) via an intricate system of 117 branch canals,
1,400 distributaries and minors, and 44,000 watercouiséhe canal system in Sindh has an aggregate
length of 13,325 miles (21,445 knand it serves a gross command area (GCA) of 5.8 million hectares. It
was designed to serve thegriculture sector. However, under recent economic developnielibwing

rapid urbanization and industrialization, and the population increase, the pressumasditzer sectors

are also increasingly quickly. Effectively, the 12 main canals of Sindh have been transformed into multi
purpose canals serving agriculture, industries, households, and environment including wetlands, the Indus
Delta, and natural habitats.

Flows into Sindh at Guddu averaged 69MAF between 2004 and 2019, with flows concentrated in June
and September. These average flows are subject to significant interannual variability; the flow was 43.63
MAF and the peak flow was 103.RIAF during the sae period. For instance, in 202819 the inflows

were 49.80 MAF, of which 35.66 MAF was consuqast of it in agriculture (33.80 MAF). Water losses
where 6.69 MAF, mostly in the kharif season. The releases after the last barrage, i.e., Kotri, clughe In
were 1.76 MAF annually (which is less than what is recommended to sustain the Indus Delta). For 2018
2019, the balance between inflows and outflows was 5.69 MAF. Here in the Indus Delta, the water scarcity
is most painfully manifesEigure 3 presentthe number of days with zero water flow below Kotri Barrage

as developed by Sayal (20%5Apart from the clear peak during the drought period between 1998 and
2002, there has been a steady rise in the number of dry days, at more than 120 in any given year

63 GoSinh, 2018. Sindh Agriculture Policy: 2€80. Planning and Development Department. Karachi

64 Sayal, E. A. (2015). Water Management Issues of Pakistan (Doctoral dissertation, UNIVERSITY OF THE PUNJAB

LAHORE, PAKISTAN).
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Figure 3:Number of days annually with zero outflow of Indus River

Outside of the coverage of the IBIS, available surface water resources are more limited. They result from
the runoff generated in catchments during rainfall. The 2Q089 balance estimated these to be in the
order of 1.2 MAF. Though smaller, but surfaggev resources are the important to the population of the
province. Another important and increasingly used source of water, both in the dryland and the canal
area, is groundwater. Groundwater resources complement available water resources in Sindé saffel it

yield has been estimated to range between 4.4 MAF and 8.1 MAF.

By far the largest use of water in Sindh is agriculture. Crop consumption is around 95% of total
consumption, with evapotranspiration varying between 26.6 MAF and 41.7 MAF. At thdéissmannual
domestic water demand is estimated at 1.2 MAF, industrial water demand is 84AF5 and water use

for livestock is relatively low. Flows to the Indus Delta to maintain its ecosystem functions are another
important water use, and the IndusvRr Accord stipulates recommended annual flows ofMAF per
annum, though actual flows vary annually and have often been inadequate to meet environmental flow
requirements.

Climate change is already manifesting its impacts and will be a strong risklmulit is estimated that

without appropriate investments into adaptation, climate change may reduce agricultural-adbled to

GDP in Pakistan by around 5%. Projected impacts are multifold and include (a) changes to Indus River
flows and precipitatiorpatterns affecting canal and dryland areas alike; (b) increased requirements of
irrigation water and water demand more generally; (c) reduced productivity of crops and livestock due to
heat stress and other adverse impacts, especially for P4 crops; (dased frequency and intensity of
extreme weather events (droughts, floods); (e) sea water intrusion affecting coastal agriculture, forestry,
and biodiversity; (f) higher incidence of typhoons over the Indian Ocean affecting the coastal area of Sindh
and ts drainage system; and (gga level rise (3 mm a year) in the coastal areas.

Under business as usual circumstaneester demandwill increase in Sindh as a result of the combined
effect of population growth, structural change in the economy, and cknchiange. It has been estimated

that total municipal, industrial, and agricultural water demand may increase by up tdVI&R2if modest

climate change (+1 degrees) is assumed: from 46.8 MAF in 2018 to 62.0 MAF in 2050, or a 30% increase.
The largest parbf the increased demand comes from agriculture (12.9 MAF), but water demand from
municipal and domestic users is expected to more than double, with higher demands on quality and
reliability. Given the limited nature of water resources in Sindh, better rgameent of existing resources

is imperative to deal with future demand.
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As discussed, water resources in Sindh are affected by the effects of climate change and population
growth. The coastal areas are facing sea intrusion, which is attributed to seaisev€8 mm a year) and
erratic water flows from the Indus River into the sea. They are also experiencing growing water demand
from agriculture, industries, and households due to population growth.

SECTINS. GROUNDWATER

For a long time, groundwater in $limwas less visible, overshadowed by the surface canal system. There
are threehydro-geological zones in Sindh: (a) the Eastern (Thar) Desert; (b) the Western Mountain; and
(c) the Indus Valley or the Plains of Sinflhe most important groundwater area Bindh is the Indus
Plains, which is recharged by the meandering river and the irrigation network. The Indus River in Sindh
Province generally flows on a ridge and is hence mainly influent, meaning that it feeds the aquifer systems
alongside it rather thateing fed by it. Some of the flow drains towards the desert in the east. Another
part flows towards the Khirthar Hills. In the Rabi season, when the flow in the river below Sukkur Barrage
is almost zero, the river receives groundwater, especially thebkefik. Along the Indus, groundwater
guality in Sindh is generally fresh and useable (within 1500 PPM), but it deteriorates away from the river.
Centuries of seepage and recharge have created such fresh water areas. The native groundwater of the
Lower Indudlain is highly saline. The entire deltaic area south of Hyderabad is a saline groundwater area,
except in some shallow pockets in the abandoned riverbeds of the Gaj area. What is important is that
salinity also varies with depth in Sindh, increasing ostnareas at lower depths. Figure 4 is a record of
this: there are several areas where at shallow depth groundwater is fresh and hence useable, but saline
and unusable at larger depths.

Overall, groundwater is saline, and salinity increases at deepdslédmong the shallow wells-@5 m),

65% are saline, and 81% of the deeper1@6 m) layers are salirfé. In comparison to other parts of
Pakistan, private tube well development has been taken up less in Sindh due to the prevailing groundwater
salinity.Moreover, in normal years the relatively generous surface irrigation supplies, especially on the right
bank of the Indus, reduce the need for additional groundwatefuSome have argued that in many areas,
particularly in Northern Sindh, a layerfofsh water floats on the more saline layers that could be exploited
more extensively and systematically by skimming WelBome small tube wells already use these thin
lenses along canals and distributaries in several parts of Sindh. A careful appraaghired in general, as

the fresh water pockets vary in depth. In some areas (for instance Badin and Thatta), the layer of fresh
groundwater is so thin that it does even not suffice to provide for domestic water needs throughout the
entire rabi period, rticularly in the areas served by nperennial canals. In those areas, drinking water
problems are the most severe. In fattie lower Left Bank areas of the Indus are a premier problem spot
FYR | aél GSNI YI Yyl 3ISYSy (G RA ads. The Sighly salinsld@dunddvater ii thlish S NI/ |
area is very much in the root zone, and waterlogging and salinity are widespread. The salinity is caused by
the high irrigation supplies (often in thieharif when there is less demand elsewhere) and the flat
topography of this area plus the worsened natural drainage due to the tidal effect having moved upstream
after the scouring out of the Tidal Link. The impact not only concerns agricultural productivity, but also
basic drinking water supplies. With groundwatevdés being as high as they are, there is little space for

¢ |gbal, N., Ashraf, M., Imran, M.al@m, H. A., Hassan, F. U., & Khan, A. D. (2020). Groundwater
Investigations and Mapping in the Lower Indus Plain. Pakistan Council of Research in Water Resources
(PCRWR).

66 Ahmad, Masood and Gary P. Kutcher, 1992. Irrigation planning with environmensidetions: a case study of
Pakistan's Indus Basin, Technical Paper 166. Washington: World Bank.

87 Nazir Ahmad 1993. Water Resources of Pakistan and Their Utilization. Shahzad Nazir, Lahore
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fresh/brackish water lenses that would at least provide some relief. The main source of drinking water is
the highly polluted surface water in the three main irrigation canals running in the aneasifiation in
Badin and Thatta was worsened by the 2010 floods, which further spread the high water tables.

Private tube well densities in Sindh were low but they are catching up. The estimated number of tube wells
in Sindh in 2000 was slightly over ZB)G8 but have now increased. There is no more recent cauinut

tube well numbers are believed to have grown in Sindh to over 100,000, providing for just below 20% of
irrigation need$’.

A groundwater balance for the Province in broad terms, and corisgl@verage rainfall and canal flows,

is given in table 2. The figures indicate the order of magnitude in groundwater recharge and discharge.
Major components of groundwater recharge in Sindh Province are the seepage from the irrigation system
and rainfall Groundwater discharge is mainly through Ameneficial evapdranspiration, whereas
groundwater use is relatively limited. The budget shows a colossal amount obearaficial
evapotranspiration, at around 17 BCM, as may be expected with widespreadlogafielg (see also
section 6). How can gains be made here? Options may include lowering the water table or reducing
seepage from the canal system, using even brackish groundwater, by changingstitéocropping
patterns.

Table 2: Groundwater balance for Sindh

Recharge/Discharge Components in BCM Normal
Recharge Components Year
Recharge from Rainfall 2.42
Recharge from Canal System @ 15 % of 56 BCM 8.34
Return flow from Irrigation System @ 22.5 % of net flow 10.58
Return flow from GW Abstraction @ 22.5 % 0.97
Recharge from Rivers 0.37
Total 22.68
Discharge Components

Groundwater Abstraction (Public + Private) 4.30
Non-beneficial ET losses 16.96
Base flow to rivers 1.42
Total 22.68

Outside the Indus Plains there is also an important need to improve groundwater management, though
the options are limited. The drylands of Sindh are among the most densely populated deserts in the world
(see also section 11). As one moves towards thetsimuthe desert, annual rainfall increases considerably,
reaching 350 mm/year. The rainfall pattern is highly variable and characterized by spells of dry years,
causing outmigration as even drinking water sources fail. The groundwater in Thar and NRlidDeser
mainly saline, with salinity of water in terms of electrical conductivity in 86% of the area, ranging between

68 Qureshi, A.S., T. Shah, M. Akhtar, 2003.The groundwater egoabfakistan. IWMI Working Paper No. 64.
International Water Management Institute, Colombo, Sri Lanka.23 pp.

Olredizys [ 1fAZ ! &Y DIFENIKglIAGST . dX tdzy iKF{(1Sex
Basin Present and Future Prospects. World Bank Group.
https://openknowledge.worldbank.org/handle/10986/35065
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in the Thar in a more systematic manner, particularly in the dune zone where coal bearing sedimentary
units and basement formation have remarkable potential. Moreover, the recharge of agjwifasld be

immediate and the quality of deep groundwater can improve after long pumping. A major threat is the
introduction of solar pumping that risks rapidly depleting the fragile groundwater resources in the dry

land area.

70 Zaigham, Nayyer Alam. 2001. Strategic Sustainable Development Of Groundwater In Thar Desert Of Pakistan.
COMSATS 1st Meeting on Water Resources in the South: Present Scenaritu@n@rbspects, Islamabad2l
November 2001

ESMF oSWAT 278



wox o oo o
EC from 0-25 m of Groundwater | Pakistan - EC from 51-75 m of Groundwater | Pakistan b |
along Canal Commands - along Canal Commands ~
s L . mow
2 000 » 000
2000 . . » e 2 -
i' Legend
|1 District Boundary District Boundary
R |ECiin dS/m o % W 1% 20w s':"ds/m
d - l->a [ ee—  cs—) -
w__ — -ls R, 504 154
PO, S04 w154 i s ]
o i
wo o o no0
EC from 26-50 m of Groundwater ‘ Palistan ~ EC from 76-100 m of Groundwater | Pakistan
along Canal Commands ‘ S along Canal Commands
2o n .
on
2000 ™
00
2 i .-.
Ry
r e P, o
| Legend
| ) District Boundary e—
=3 Legend
) % 100 10 200Mm | ECin dS/m District Bound.
— W— -4 undary
s |- <15 .
o {154 ] % 0 1% ;;m,, 5 -)nddslm
oo 000 e . <lS
PO, S04 - 154
@ 80
Figure 4:Groundwater salinity at different depths in Sindh Province (source PCRRVR)
ESMF oSWAT 279



SECTION 6. IRRIGATION AND DRAINAGE

In Sindh, Indus River water iselited to the extensive canal network from three barrages: Guddu Barrage,
Sukkur Barrage, and Kotri Barrage. The three barrages combined divert watét toald canals with a

2 presents the list of canals under each barrage. Figure 5 shows the map of canal network of Sindh.

The canal system in Sindh has :
aggregate length of 21,450 km -
and it serves a gross comman -
area (GCA) of 5.8 million hectare: Pakistan
These canals were designed t
provide water for agriculture.
Agriculture is the largest
consumer of water in Sindh a
well asin Pakistan, accounting fol
around 95% of total water usétl
However, following recent
economic developmerand rapid
urbanization and
industrialization, and the
population increase, pressure:
from other sectors are increasing
quickly. Effectively, the 14nain
canals have been transformec ...
into multi-purpose canals serving
agriculture,  industries, and
domestic water uses but alsc
wetlands and various natura
habitats. In recent years, pipeline
systems have been developed t
take water from the canal
network into the eastern dryland

Irrigation Network

b

areas. o
. ¢ Provincis nal Distributanies and Minors

The canals that were developed i o Bof::dn, P

Sindh are classified as perenni 02040 8 120 160 - I Coos Commands

(P) and norperennial (NP). This RIS NN R, e s o DesatRangeands

was in response to the Indus flov o Man Canals ind. Deta

regime during barrage AT S e DO

wovE

construction. The  perennial
canals are used for irrigatior
duties throughout the year. In
contrast, the norperennial canals receive water in the kharif season, when the flow in the Indus is
abundant. Irrigation duties vary for each canal command based on prevailipgiegopatterns, the
supposed leaching requirement, and soil conditions. There is considerable variation in the irrigation duties

Figure 5: 1rrigation network in Sindh Province

"1 Of the 14 canals taking off from the barrages in Sindh, 2 are destined for Balochistan Province.
2 Government of Pakistan, 2018. National Water Policy. Ministry of Water Resources
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in each canal area, with general irrigation duties in Sindh being high compared to elsewhere in South Asia.
Table 2 presents aoverview of the canals in Sindh.

Table 3:Main irrigation canals in Sindh Province

I_Design Comman | Design Duty _ Mana
Canal Name Status | Discharge| d Area at Head Main Crops®

(Cumec) | (mha) Wshay | gement
Guddu Barrage
Begari Sindh (NP) 418 406,000 1,03 Rice, Wheat ID
Ghotki (NP) 240 347,000 0,69 Wheat, Sugarcane, Cotton AWB
Sukkur Barrage
Rice (NP) 302 210,000 1,44 Wheat, Sugarcane, Cotton, Rice| ID
Dadu (NP) 147 210,000 0,70 Wheat, Sugarcane, Cotton, Rice| ID
Rohri P) 399 1,040,000 0,38 Wheat, Sugarcane, Cotton ID
Khairpur West P) 55 169,000 0,33 Wheat, Sugarcane, Cotton ID
Khairpur East P) 59 151,000 0,39 Wheat, Sugarcane, Cotton ID
Nara P) 387 880,000 0,44 Wheat, Sugarcane, Cotton AWB
Ghotki
Pinyari (NP) 386 318,000 1,21 Wheat, Sugarcane, Cotton, Rice| ID
Fuleli (NP) 421 450,000 0,94 Wheat, Sugarcane, Cotton, Rice| AWB
Akram Wah P) 88 197,000 0,45 Wheat, Sugarcane, CottoRjce | AWB
ﬁ:g;ifghar P) 258 240,000 1,08 Wheat, Sugarcane, Cotton, Rice| ID

Regulating the Indus flow following the commissioning of the Tarbela Dam in 1972 and Mangla Dam in 1975 made
24% more water available farigation with water discharges particularly increasing in the rabi season. The irrigation
canal duties were, however, not reset after this additional water became available. The additional water found its
way throughout the system. Actual discharges @ased and some neperennial canals were unofficially converted

to perennial canals. As a result there is a lack of transparency in how much water is actually delivered to irrigated
areas. This is also exacerbated by the practice of diverting more watethi@ canals than the official duties. The
actual water deliveries per hectare may, in some cases, increase further as the water allocations from areas that are
waterlogged (see next) or areas that have gone out of command are transferred to areasristilldze reached.

AT W1
T

.

- . o . r(\’\f; K ‘( " = - . x -\
Figure 6 Depth to water table (waterlogging) in Sindh praonsoon 2016 (I) and post
monsoon 2015 (r)
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Over time, waterlogging and salinity came to define a large part of the irrigated canal command area in Sindh.

By the 1960s, every year about 40,000 hectares of fertile farmland went out of production due to
waterlogging and salinityFrom that time onwards, water logging increased dramatically in Sindh.
Whereas in 1959 12% of the canal command area was waterlogged, this had increased to 39% in 1999. It
now persistently fluctuates between 3% on average. The area under waterlogggngjosely related

to the canal supplies of the previous year. A period when waterlogging dramatically decreased was in
19982002 when a drought caused a 20% reduction of water releases from the main reservoirs and
farmers responded by developing more dbal tube wells; both factors reduced the waterlogged area

for a while. Figure 6 presents snapshots of the area under waterlogging (with the ground water table in
the top 1.5m of soil) in the prenonsoon and posmonsoon period. Obviously, water loggingmsst
widespread after the rainy season, covering more than 70% of the irrigated areas, dropping to 10% in the
pre-monsoon period.

There are several reasons for the continued widespread waterlogging in Sindh. One is the presence of large flat areas
with almost no natural gradient with excess water having no drainage outlet. In other areas, natural drainage has
been blocked by the construction of roads, canal, railways, or urban expansion. Yet another main cause of extensive
waterlogging and low cropping iemsities is the high and generally outdated surface irrigation allocations. Overall,
overgenerous surface irrigation supplies, especially in some canal commands, reduce the need for additional
groundwater irrigation, which further compounds the problem. #&ffogging appears to be particularly persistent

in the areas served by ngperennial canals. These canals receive copious supplies in the kharif season, causing the
water table to rise significantly but to fall again in the winter season, when the carlsot flowing. This annual

cycle of rise and fall of the water table brings salts to the upper soil strata. The increased water supplies te the non
perennial canals have increased the waterlogging and salinity challenges. The problems in the perann&s ch

Sindh are different from those in the nggerennial channels. In the perennial canals, the water duties are generally
lower. Here, salinity is concentrated in areas with deficient surface water supplies, as there is not enough water for
leachingaccumulated salts. This often concerns the tail reaches of the channels.

The response to widespread waterlogging and salinity in Sindh was not a reassessment of water
allocations or the unblocking of obstructed natural drainage, but the developmentlariga drainage
network. In response to widespread waterlogging, a remedial drainage network was developed, consisting
of 6,000 km of drains and 5,000 drainage tube wells parallel to the existing irrigation infrastructure on
both banks of the Indus. On theft bank of the Indus, an outfall to the sea was created with a tidal link
excavated across the coastal mud plains. On the right bank, ticallesl RBOD I/Main Nari Valley Drain
was developed, taking the effluent from the Northern part of the province Balochistan.

The overall performance of the drainage systems is mixed, at best. In general, the drainage system is beset
with operational problems, causing among a large proportion of the drainage well not to function. In
addition, the main purpose dhe drainage network in Sindh has been to remove excess seepage. Due to
this focus, the drainage system as it exists in Sindh has been relatiregjyigped to deal with floods and

peak runoff. In fact, the LBOD on the Left Bank has contributed to ffapevents. By acting a drain during

high rainfall events it has channeled flood water to Badin, where a number of regular flooding events have
taken place. No overflow has been included in the Spinal Drain that would have alleviate this problem
and wouldhave served to make use of the flood water for recharge. The Tidal Link connected the drainage
network of the Left Bank to the Arabian Sea has been beset with problems too. The Cholri weir meant to
protect the brackish wetlands in the tidal plains collegpsoon after construction and the entire Tidal Link
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scoured out causing tidal effects to be no longer cushioned in the mudflats but instead moving further
upstream.

Similarly the RBOD has been problemé#tmn a social and environmental point of view. On the right
bank the drainage system is not connected to the sé@midtely the drain was to be connected to Gharo
Creek and to sea, as part of the RBIDD

program. Though RBAGDwas taken up in
2000, thework has not been completed anc

is how suspended, yet with recurrent plan

to restart. Theconnection of theMain Nari
Valley Drain to Lake Manchavas at one

time supposed to be a temporary measurt

yet has become a permanent arrangemel
over the last deades.The drainage effluent
carried by the drain to Lake Manchar he
caused the water body to gravel
deteriorate. Manchar Lake is the large:
natural shallow lake of Asia. The lake has
mean depth between 0.5 and 3.75 mete
and an average area of 233 knthat can
extend from 200 to 500 km2, but has in th
past fallen dry as well. Its significance go
beyond that of a water body: it has larg
cultural value, housing the ancient Mohann
boat people community for instance. Th
water in Manchar lake has teée sources:;
overflows of the Indus River, reoff from

the Khirthar Mountain range, and since 193

the Main Nara Valley Drain (MNVD). TI
importance of these sources has change «
over time. As the inflows of the flood runof

Drainage Network

*)  Provecel Captal R30D

. [ oswiet soundary ~—— w800
from the Khirthar range redced due tq a6 A % 2 g [ v comnanes
upstream development as have the hig R —w— {lometers ~aRve | DesatiResgelons
waters from the Indus, following the - — wanCenas (5% e Ot
regulation of the river, the drainage inflow: SION JRSA: BIMICI Resopis Sk Lokes

T T
wuve I

of the MNVD has become the prime source
of water for Manchar Lake (Mahessar et al., 201! Figure 7:Drainage network in Sindh Province

only occasionally augmented bylodd water

releases either from Khirthar range or the Indus. In particular after 1981 when the MNVD was remodelled
to carry the effluent of a large number of smaller draitisposals from industries and domestic waste as
well as excess water from agriauie and saline seeps started to dominate the inflow. The accumulation
of polluted supplies in combination with the high evaporation from the shallow waters transformed
Manchar into a saline lake (Kazi et al., 2009). Calcium, hardness, chlorine, arskrlc mmanganese,

zinc, copper and sulphate for instance are all above permissible limits.

The super flood of 2010 in the Indus River temporarily improved the quality of the lake. The presence of
metals decreased, yet levels recovered within two years.esohthe positive effects on BOD, COD, NO3,
NO2, NH3, and PO4 were present for a longer period, before they reverted (Jahangir et al., 2015).
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Similarly, the canal
system is faced with
operational problems.
Malfunctioning of the
system has led to

several issues.
Particularly, breaches
have caused
displacement of

people, destruction of
property, damage to
crops, and water
shortages.
Embankment failures
can be caused by
overtopping, internal
erosion, structural
defects, and piping

A particularly
problematic issue is the
widespread presence of
direct outlets, discussed
also in section 1. These
create conditions of
inequity, lead to water
waste, and complicate
the hydraulic
management of the
canal system. The
number of direct outlets

is unknown, as is the Water productivity (kg/m?)
amount of discharge 00 03 06 09 12 16

they carry, but common : : : _
estimates are that they may carry as much as 30%  Figure 8:Bio-physicd water productivity in IBIS
the flow.

The consensus is that the performance of the canal system is far from optimal. A studyMinghekhas
Subdivision of the Jamrao Irrigation Schéiestimated overall application losses of 23%. Surface
irrigation methods are extensively used by the farmers in this area rather than pressurized irrigation
methods. For the furrow irrigation method, @Hosses were of about 10 % less than other surface irrigation
methods. Drip performance was found to be better, with 2 to 3% more efficiency compared to the
sprinkler method. Overall performance of pressurized irrigation methods was considered mostsfuicces

with measured and estimated losses of less than 20 % in all cases compared to surface irrigation methods.
These surface irrigation methods were estimated to contribute to field losses in the range of 20 to 40%

" Shaikh, I. A., Wayayok, Ahdullah, A. F. B., Soomro, A. M., & Mangrio, M. (2015). Assessment of water
application losses through irrigation surveys: A case study of Mirpurkhas Subdivision, Jamrao Irrigation
Scheme, Sindh, Pakistan. Indian J. Sci. Tech, 83, 1
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They suggest that only 35% of the water is used, with most losses occurringsyatdgrecourse. This low
score for Sindh does not differ much from other provinces.

Table 4:Irrigation efficiencies in Pakistan

Canal Watercourse Field Overall
Punjab 0.74 0.54 0.87 0.35
Sindh 0.80 0.52 0.85 0.35
KPK 0.76 0.59 0.89 0.40
Balochistan 0.78 0.61 0.83 0.39
Indus systerrwide 0.76 0.55 0.86 0.36

Another way to measure the performance of the canal and drainage system is to look at biomass water
productivity. Water management systems with high waterlogging lead to enormous water losses. For
Sindh, some 74% of the water available is lost in the fafrmonbeneficial evaporation. Water
productivity ranges widely within the province. To some extent, this reflects different cropping patterns
and differences in temperature throughout the Province, but to an important extent it tells the story of
inadequde water management. Figure 8 based on 12990 data shows the large variation. Whereas

the biomass water productivity ikhairpur East Ghotki Rohri Rice a€thirpur West ranges from 0.90 to

1.15 kg/m3 water used, it is much lower, especially in theesgstin Lower Sindh, where in Kaltinyari,

Lined Canal, Fulelli, and Nara, it ranges from 0.32 to 0.60 kg/m3.

Before 2002, the irrigation system of Sindh was entirely managed by the provincial Irrigation Department.
With the Sindh Water Management Ordimce (SWMO) in 2002, a major institutional reform was initiated

to transfer the operation and management of the irrigation system to the Sindh Irrigation and Drainage
Authority (SIDA). SIDA was created to promote participatory irrigation system managétoermntly, 4

of 12 canals are managed under SIDA. Under this new water management system, the first tier is SIDA
GKAETS GKS aSO2yR GASN) O2yarada 2F ! NBF 2 GSNJ
Organizations (FOs) for the management ofribstaries and minors. Finally, Water Course Associations
(WCASs) operate and maintain the watercourses, delivering water to farm plots.

SECTION. URBAN AND RURAL WATER SUPPLY

Future domestic water demand in Sindh can be estimated using popufatijections and the prevailing
guidelines on daily per capita requirements for urban (120 liters) and rural (45 liters) consumers, as given
in the 2009 National Drinking Water Policy. It shows that domestic water demand in Sindh will almost
double by 2050Drinking water, in general, is derived from a variety of sources, depending on local
availability®. However, groundwater is very important. Most cities in Sindh depend on groundwater for
household water supplies. Karachi and Hyderabad are the main ttitiesely on surface water. In both
cities, private operators that use groundwater from nearby wells are active.

Yu, G. J., Hing, J. S., & Gao, Z. Y. (2013). Study on water and salt transportation of different irrigation modes by
the simulation of HYDRUS model. J Hydraul Eng, 483R6

S Baig, J. A,, Kazi, T. G., Arain, M. B., Afridi, H. |., Kandhro, G. A., Sarfraz,&SRAah, A. Q. (2009).
Evaluation of arsenic and other physittemical parameters of surface and ground water of Jamshoro,
Pakistan. Journal of hazardous materials, 168)2662669.
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Similarly, over 85% of rural households in Sindh depend on groundwater, accessing the resource via many
thousands of hangbowered and motorizé pumps. In some rural areas of Sindh, seepage from irrigation
canals provides fresh groundwater lenses on top of groundwater that has high salinity. This very fragile
resource plays a vital role in providing drinking water to villages and small towa$d&himplications for

the management of canal water, which is the source of seepage. Lining of canals in these areas, for
instance, should not be taken up as it would reduce the seepage. For instance, lining of main canals is to
be avoided, as it would grup the resourceWith 80% of the province underlain by saline to highly saline

Table 4 describes the main source of drinking water in urban and rural Sindh. It is remarkable that in urban
areas there is a shift away from tap water to purchasiligréd water.

Table 5:Main Source of Drinking Water in Sindh

Survey Period 201819 201314
Source Urban Rural Total Urban Rural Total
Tap Water 50 8 31 73 8 42
Hand Pump 7 70 36 8 69 37
Motorized Pump 17 8 13 10 7 8
Dug well 7 6 3
Tanker/Truck/Water bearer 2 3 4
Filtration Plant 1 2 0 1
Others 17 4 11 6 4
Total 100 100 100 100 100 100

Source: PBoS, 2079

The shift away from tap water is directly related to the two main concerns about the water supply in
Sindh:non-functionality and water quality of the water supply systems. According to a study by Tahir et
al. (2010Y’, there are 1,247 water supply schemes in Sindh, excluding the cities of Karachi and Hyderabad.
At the time of the study, out of the total 1,247 tes supply schemes 718 were not functioning (58%). Of

the nonfunctional systems, some were temporarily (75%) and others permanently (25%) out of order.
Fund shortages have been singled out as the main cause efinctionality.

6 pakistan Bureau of Statistics. (2019). Pakistan Social and Liéndagis Measurement Survey (2@18).

Ministry of Planning Development & Special Initiatives, Government of Pakistan.

"Tahir, M. A., Marri, M. K., & Hassan, F. U. (2010). Technical Assessment Survey Report of WSS. Pakistan
Council of Research in Water Baxes (PCRWR).
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As figure 9 shows, while nen
functionality is widespread in
Sindh, there are also distinc
clusters in Sindh where a larg .|
majority of the system does not * >
function. These are areas wher S
water resources are
problematic, such as in the dn
zones of Tharparkar or area
with predominant saline
groundwater, like Khairpur. In
many respects, the water supplh
situation in Sindh is among the
worst in the world. The high
non-functionality is, for
instance, far inexcess of Sub | Legend
Saharan countries, where nen | o oo
functionality usually does not i{ s poxe
exceed 40%. In addition, the |HERecss
majority of the rural population

in Sindh is not served by alFigure 9: Functionalty and nonfunctionality of drinking suppl
improved water supply systerrsystems

¢ functional or nonfunctional.

What is more important in ral areas is the multitude of private systems. The drinking wstievey of
201819, summarized in Table 5, shows that in the rural areas of Sindh 78% percent of rural households
rely on individual hand pumps (70 percent) and private motorized pumps (@pBr This compensates

for the abysmal performance of the public drinking water system.

Water quality is a second main issue. PHED and local governments are responsible for the operations of
the schemes. However, water quality is not routinely checked; this only happens when problems arise.
PCRWR (2018found that 98% of the functional sche® in rural Sindh are providing poor quality water

that is unsafe for drinking purposes. Bacteriological contamination due to inadequate handling is the
primary probleni®. Microbiological pollution of groundwater poses another health risk (Mansuri et al.,
2018). Studies in Sindh have found that contamination levels are amplified by the heavy dependence on
handpumps, which typically extract water from shallow aquif&tsPoorly designed soak pit toilets, non
engineered septic tanks, and poorly constructedlisvéfor instance without a sanitary seals) increase
microbiological groundwater contamination (Mansuri et al 2018). The waterlogged conditions in many

8Tahir, M. A., Marri, M. K., & Hassan, F. U. (2010). Technical Assessment Survey Report of WSS. Pakistan
Council of Research in Water Resources (PCRWR)

 Daud, M. K., Nafees, M., Ali, S., Rizwan, M., Bajwa, R. A., Shakoor, M. B., ,.S&XZI{R017). Drinking water

quality status and contamination in Pakistan. BioMed research international, 2017.

80 Alamgir, A., Khan, M. A., Schilling, J., Shaukat, S. S., & Shahab, S. (2016). Assessment of groundwater
quality in the coastal area of Singhovince, Pakistan. Environmental Monitoring and Assessment, 188(2),

78

8 Memon, M., Soomro, M. S., Akhtar, M. S., & Memon, K. S. (2011). Drinking water quality assessment in
Southern Sindh (Pakistan). Environmental monitoring and assessment4)73860.
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parts of the province help to distribute the contamination. A comparison of famedldiseases (diarda

and dysentery) taken from a study of the impact of irrigation projects on the health of rural population in
Sindh shows that peaks in infantile diarrhea, amoebic dysentery, and hepatitis are related to the very wet
monsoons, which left vast areas watagbed and inundated for several months. In urban areas, the
situation is not substantially better. Thrakistan Council for Research in Water Resources collected water
samples from different water sources in four cities of Sindh (Karachi, Hyderabad, Saidk&adin) and
found that 81% of samples were bacteriologically contaminated with total Coliforms, Fecal Coliforms, and
E. coli and had excessive levels of minerals and elefients

In addition, there is chemical contamination of drinking water sourckee dfy season is generally more
hazardous, with higher concentrations of heavy metals and other paranféténsthe premonsoon
season, generally the concentration of cadmium, lead, and mercury is far above prescribéd lihis
source of these contamimas is anthropogenic. The widespread practice of discharging untreated
municipal and industrial effluents which is only recently starting to be addressed in a sewerage outlet
closure progrant is a major factor. Hyderabad City, for instance, disposesritreated sewage and
comingled solid waste in the Phuleli Canal. The maximum of physiochemical and biological parameters in
the Phuleli Canal, especially fecal Coliform (betweenl@@D MPN/100ml) and metal ions (Fe 1.90, Cd
0.004, Cr 0.082, Pb 0.045caAs 0.50 mg/l against WHO standards) exceeds the prescribed permissible
limits. Similarlythe waterlogged toxic wastewater of Larkana District is pumped by Mashoori SCARP Pump
House of Drainage and is dumped in Rice Canal without treatriiéig.contamiated water threatens

public health. Waterborne diseases accounted for3206 of all hospital cases and 60% of infant deaths

in YEAR.

Other important chemical parameters and indicators of groundwater quality are chloride and nitrate.
Chloride and nitrate @y leech with agricultural fertilizers and are related to the contamination of
groundwater by poorly treated wastewater. High chloride levels are also an indicator of seawater
intrusion. The results of a widenging sampling prografi show that higher vales of Cl are clustered
along the irrigated areas and in southern Sindh. Higher values of NO3 are clustered in the north and
northwest of the country and in the south, and probably indicate anthropogenic pollution of shallow
groundwater. The range in pHluas is from 6.14 to 8.75, with no obvious spatial pattern discernible.

Within the lower Indus Basin, the shallow aquifers in the irrigated and coastal regions were studied by
Shahab et al. (2019)to determine their vulnerability to groundwater contamitien from surface

82Rao, M. I., Ashraf, M., Bhatti, A. Z., Salam, H. A., & Nazar, G. (2016). Water Requirements of Major Crops
in Sindh. Pakistan Council of Research in Water Resources (PCRWR).

8 Memon AH, Ghanghro AB, Jahangir TM, Younis M, Lund GM. During afdbBddtlealth Impacts of
Dissolved Metals on Adjacent Area of Manchur Lake, District Jamshoro, Sindh, Pakistan. Biomed Lett2016;
2(1):3845.)

84 Farooq, M. A., Shaukat, S. S., Zafar, M. U., & Abbas, Q. (2012). Variation pattern of heavy metal
concentrationgluring preand postmonsoon seasons in the surface water of river Indus (Sindh Province).
World Applied Sciences Journal, 19(4) -582.

8ljaz, M. W., Mahar, R. B., Solangi, G. S., Panhwar, S., & Ansari, A. K. (2017). Impairment of Water Quality
of Phuldéi Canal, Sindh Pakistan: A Review. Mehran University Research Journal of Engineering and
Technology, 36(3), 68392.)

8 Ppodgorski, J. E., Egani, S. A. M. A. S, Khanam, T., Ullah, R., Shen, H., & Berg, M. (2017). Extensive arsenic
contamination in highpHunconfined aquifers in the Indus Valley. Science advances, 3(8), e1700935.f

8 Shahab, A., Shihua, Q., Rad, S., Keita, S., Khan, M., & Adnan, S. (2019). Groundwater vulnerability assessment using
GlSbased DRASTIC method in the irrigated and coastal regdi&@indh province, Pakistan. Hydrology Research,

50(1), 319338.
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pollutants. They deemed 56.8% of the area to be highly vulnerable, and 28% to be very highly vulnerable,
mostly in the upper northern and southern most coastal area of Sindh. They considered 15.2% to be in
the medium vulnerable zone. Seingty analysis of DRASTIC4 parameters indicated that the depth to
water table and net recharge caused the highest variation in the vulnerability index.
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Figure 10Main chemical water quality parameters in Sindh (Source: Podgorski et al.,Z017)
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Arsenic and fluoride

Trace metals are a special case. Betwe - 70
and 100 million people in Pakistan ar
reported to be at risk of trace meta
contaminatior¥®®, though this may be a =z Afghanistan
estimate as studies on this topic ar
limited®. Among the common trace .
elements studied in Pakistan, arsenic h
received the most attention. Naturally -
occurring arsenic in aquifer sediments LS

released into groundwater as groundwate & . L. Aot o) Evvoohon b
an ° ™ o 6-10

redox conditions change. Using a datas el s -8 of
nearly 1,200 groundwater quality sample ' = ! 25, BTN
throughout Pakistan, Podgorski et a

........ z Arabian Sea

(2017§%  found  dissolved  arsenic

concentrations in groundwater in the Indu Figure 11:Arsenic concentration in groundwater i

FaAy NFYy3IAy3I FNRBY Pakistan (Source Podgorski et al.,20%¥7) 2 the

KAHKSNJ gl fdzSa Bpn .- _. ¢ e e - ..M[tEe
Indus River and its tributarig&igure 3p 0 @ 9fS®I uSR I NhSVAO O2y OSYy (NI GA:

primarily in Sindff. A recent study by Shahab et al. (201@)dicated amegt @ £ dzS 2F HH ®T T
spatial distribution of arsenic in Sindh shows parts of Larkana, Khairpur, Sanghar, and Mirpur Khas are
within the acceptable range of As, while parts of Hyderabad, Mityari, Dadu, Ghotki, Tharparker, and
Jacobabad are affected Imgher concentrations. Of the 1,184 samples, 785 had arsenic concentrations
GKIFG SEOSSRSR (KS 21 h 3dARStAySa 2F wmn >3kt o { dzF
Naseem and McArthur (201%8)indicated that arsenic contamination in groundiea arises from the

chemical reduction of iron oxyhydroxides. Owattraction and poor groundwater management also

influence the release of arsenic into groundwater.
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Studies by Rahman et al. (20%8)Iso report that fluoride is present in the groundwatsrthe urban and

88 Bhowmik, A. K., Alamdar, A., Katsoyiannis, |., Shen, H., Ali, N., Ali, S. M., ... & Egani, S. A. M. A. S. (2015). Mapping
human health risks from exposure to trace metal contaminatiorriokahg water sources in Pakistan. Science of the

Total Environment, 538, 36816

89 Raza, M., Hussain, F., Lee, J. Y., Shakoor, M. B., & Kwon, K. D. (2017). Groundwater status in Pakistan: A review of
contamination, health risks, and potential needs. CaitReviews in Environmental Science and Technology, 47(18),
17131762

% Azizullah, A., Khattak, M. N. K., Richter, P., & Hader, D. P. (2011). Water pollution in Pakistan and its impact on
public health a review. Environment international, 37(2), 4497

9 Shahab, A., Shihua, Q., Rashid, A., Hasan, F. U., & Sohail, M. T. (2016). Evaluation of Water Quality for
Drinking and Agricultural Suitability in the Lower Indus Plain in Sindh Province, Pakistan. Polish Journal of
Environmental Studies, 25(6).

2Naseem{ ®> 3 aO! NIKdzZNE WP ad® 6HAamMyOd ! NESYAO YR 20KSNJ gt
plain, P akistan. Hydrological Processes, 32(9),-1233

% Rahman, Z. U., Khan, B., Ahmada, I., Mian, I. A., Saeed, A., Afag, A., ... & MAnRMS). A review of
groundwater fluoride contamination in Pakistan and an assessment of the risk of fluorosis. Fluoride
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arsenic and fluoride contamation of groundwater resources is a serious health risk for local communities
of Tharparker, Nagarparker, and Umarkot.

SECTION 8. WETLANDS

Important wetlands have formed throughout Sindh. As a result, Sindh is not only endowed with a large
numberofwetlaRa = odzi | f&d2 GgAGK |y AYLRNIIYy(d OladesSie 27
where water is the primary factor controlling the environment and the associated plant and animal life.
They occur where the water table is at or near the surface ofatn#, or where the land is covered by

wateré®. According to Choudhry (2028)he main types of wetlands in Sindh are the following:

marine (coastal wetlands including coastal lagoons)

estuarine (including deltas, tidal marshes, and mangrove swamps)
lacustrine (wetlands associated with lakes)

riverine (wetlands along rivers and streams)

LI f dza G NRA Yy S 0 ¥ Barsfies,\sdampsyahd\ihgk)e €

=A =4 =4 =4 =4

According to the Ramsar Conventibim 2021, 10 Wetlands are recognized in Sindh, which includes one

(Hub Dan) that is shared with Balochistan. In addition to official wetlands there are many other wetlands,
including game reserves and irrigated plantatiinghere are also many other potential wetlands,
including Badin and Kadhan Lagoons, Beroon Kirthar Gamatwo Lake, Clifton Beach, Ghauspur Jheel

& Sindhi Dhoro Lake, Khango (Khowaj) Lake, Hawkes Bay / Sandpit, Khipro Lakes, Korangi and Gharo
Creeks, Hamal Katchri Lake, Langh (Lungh) Lake, Mahboob Lake, Shahbunder & Jafri Lake, Phoosna Lakes,
Pugri Lake, $thori Lake, Nara Canal, Soonhari Lake, Tando Bago Lake, and Sanghriaro Lake

An overview of the main wetlands and protected areas in Sindh is given in the table below. Several of
these wetlands are integral to the canal and drainage system, servingasagesreservoir (Chotiari, Hub,
Kinjhar) or as drainage disposal sites (Manchar).

Table 6: Main Wetlands and Protected areas in Sindh

% Handbook, R. (2016). An Introduction to the Ramsar Convention on Wetlands. Gland, Switzerland:
Ramsar Convention Secretariat.

9 Chaudhry, A. A. (2010). Wetlands in Pakistan: What is happening to them. World Environment Day, 5.

% The Ramsar Convention on Wetlands of International Importance Especially as Waterfowl Habilet
authoritative internationaltreaty for the conservation and sustainable usewgdtlands It is named after the city

where the convention was signed in 19'Every three years, representatives of the contracting parties convene
the Conference of the Contracting Parti@SOP). This the policynaking organ of theeonvention which adopts
resolutions to administer the work of the convention, including the updating of the list of offi@atignized
important wetlands.

% SBoR (n.d.). Board of Revenue, Government of Sindh. Retrieved 2021, from
http://map.sindhzameen.gos.pk/SindhMaps.aspx

% Khan, A. A., & Arshad, S. (2014). WetlaofdPakistan: distribution, degradation and management.
Pakistan Geographical Review, 69(1)}488
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Name Type® Area (ha) | Ramsar Statu§ Water Qualityf%
ggrrLApll(S(” Desert Wetland Palustrine 20,500 Recognized Saline Water
Drigh Lake Lacustrine 164 Recognized Fresh water
Haleji Lake Lacustrine 1,704 Recognized Fresh water
Hub Dam Lacustrine 27,000 Recognized Fresh water
Indus Delta Estuarine 472,800 Recognized Fresh /Coastal

water
Indus Dolphin Reserve Riverine 125,000 Recognized Fres\r;v/a'lt?el:/erme
Jubho Lagoon Marine 706 Recognized Saline/Brackish
water
Kinjhar Lake Lacustrine 13,468 Recognized Fresh water
Nurri Lagoon Marine 2,540 Recognized Sal'ﬁ;?g?Ck'Sh
Runn of Kutch Wildlife Palustrine 566,375 Recognized | Saline Water
Sanctuary
Hamal Lake Lacustrine 17,200 Potential Fresh water
Manchar Lake Lacustrine 23,000 Potential Fresh water
Chutyari Wetland Complex Lacustrine 22,500 Potential Fresh water
Nara Wildlife Sanctuary Palustrine 630,000 Potential Saline/Fresh
Water [57]
Takkar Wildlife Sanctuary Wildlife Sanctuary 60,000 Potential -
KhirtharNational Park Wildlife Sanctuary 310,000 Potential -
Mahal Kohistan Wildlife Wildlife Sanctuary 60,000 Potential -
Sanctuary

% Siyal, A. A. (2020). Study on Wetlands of Sindh (1st ed., Vol. 1). Mehran University of Engineering &
Technology, Jamshoro.
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Wetlands are very important for the survival of

Pakistan local biodiversity. The aquatic flora and fauna in
Wetiands and Wikditte Sanctuarte gl each wetland adapt to theibio-geochemistry.
@ With the enormous variety of wetlands in Sindh,

eeeeee
2

the cumulative biodiversity is large. In addition,
. wetlands serve important functions, acting as
“A@r reservoirs of water, food, and timber, and being

used for recreation and to protect against

of wetland are given below, for instance, the
Digri wetland, where there arat least 19
aquatic/mardy habitats and 37 species of
bird 12,

" o o utenn Also, the Chotyari Wetlands Complex provides
refuge to at least 12 globally threatened (3
Critically Endangered; 1 Endangered; 8
Vulnerable) and 8 near threatened species. The
Indus Ecoregion is identified among the2 NI R Q a

40 most biologically rich ecoregidfis

Sanctuary
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Figure 12:Wetlands and wildlife areas in Sindh  Wetlands should be part of the overall water
Province management system in Sindh. In principle, they
have functions such as storing water, recharging
groundwvater, improving water quality, and protecting against flooding in addition to their other functions.
The management of wetlands needs to be closely integrated with the management of canal and drainage
systems. At the same time, wetlands are seriouslycédig by the way water is managed: the reduction
of inflows, the discharge of polluted water, or the wholesale change of the hydrological regime (as with
the failed Tidal Link). In Sindh, wetlands are largely unmanaged and vulnerable to many threats, which
sometimes leads to changes but in many cases undermine their functions. An overview of anthropogenic

Table 7:Main wetland threats in Sindh Province

Threat Concerned wetland
Shortage/unavailability of freshwater Drigh, Langh, Manchar, Hadero wetlands

100 ynwater. (n.d.). Unwater.Org. Retrieved 2021, frbttps://www.unwater.org/the-globatwetland-

outlook/

101 WWEF. (n.d.). World Wildlife Fund. Retrieved 2021, from
https://www.worldwildlife.org/habitats/wetlands

102Gabol Karim Sajid MehmoogNikhat YasminR.M TaricandRahila Tabassuigmd) Distribution, Status

of Migratory and Resident Waterfowls of Drigh Lake (Sindh) Wildlife Sanctuary. Crossmarks.

103 Rais, M., Khan, M. Z., Ghalib, S. A., Nawaz, R., Akbar, G., Islam, S. L., & Begum, GSld28al13).
conservation significance of Chotiari Wetlands Complex, Sangahr, Sindh, Pakistan. J. of Animal and Plant
Sc, 23(6), 1669617.
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Disposal of polluted/untreated agricultural effluen Manchar, Narerand Jubho Lagoon
Dumping of untreated industrial waste Keenjhar and Haleji wetlands
Siltation and shrinkage Keenjhar, Drigh and Langh wetlands
Changed tidal regime Coastal dhands
Conversion of wetland into agricultural land Langh, Drigh
Deforestation Chotiari and Tidal flood plains
Invasive species Keenjhar wetland
lllegal hunting Deh Akrall
Unsustainable use and ovexploitation by local Kinjhar, Manchar, Drigh
communities

Wetlands are largely unmanaged in Sidtither as part of the waternystem or separately as high value
resource pools. There is a lack of proper legislation and awareness about the vital role of these ecosystems
(their functions and value). Many departments have a bearing on wetlands, but there is a lack of
coordination. Tlere are no effective policies, no management systems, and inadequate legislation for the

SECTION 9. INDUS DELTA

The Indus Delta covers 600,000 ha along the coast of PaKistarindus Delta ike fifth largest delta in

the world and a designated Ramsar wetland diteontains many different ecosystems: riverine forest,
freshwater lakes, irrigated areas, and bksh wetland®™. Prior to the development of the mega
irrigation infrastructure on the Indus and its tributaries, it was a highly productive area with rice cultivation
on the higher lands and rich grazing on the dried up inundated areas. At present, &rissaof ecological
deterioration, endemic poverty, and poor access to basic services such as clean drinking water.

A number of humasmade interventions have caused significant environmental transformation:

vii.  Severe reduction of water deliveries with thepaxsion of the irrigation networks and the
conversion of the floodplain&lows into Sindh at Guddu averaged 63VI&F between 2004 and
2019, with flows concentrated during June and September, however only a small proportion of
the flow is available downstam for the Indus Delta. These average flows are, moreover, subject
to significant interannual variability. For instance, in 2@049 the inflows were 49.80 MAF.
Releases after the Kotri barrage were 1.76 MAF, less than what is recommended to sustain the
Indus Delta. In the Indus River Accord, annual flows dflA6 per annum are recommended to
meet environmental flow requirements. This is a figure that is, in fact, almost never reached,
unless it is in the shape of flood pulses. Due to the reduced fiwers, the saline barrier has
moved upstream of the Indus, affecting the river ecology and freshwater availabllitg@areas
of land in the Thatta, Sijawal, and Badin Districts. This has caused the abandonment of many
villages.

viii. Severe reduction of sident inflow A conservative estimate is that 250 million tons of sediment were
deposited in the Indus Delta in natural conditions. This maintained the Delta on theehégy coast of
the Arabian Sea. With the commissioning of the Mangla Dam (1965harithrbela Dam (1972), sediment

104 Khuhawar, M. Y., Brohi, R. O. Z., Jahangir, T. M., & Lanjwani, M. F. (2018). Water quality assessment of
ramser site, idus delta, Sindh, Pakistan. Environmental monitoring and assessment, 190(8), 492
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inflows into the delta were severely reduced. The Tarbela Dam reservoir, for instance, is gradually silting
up, losing 41% of its capacity already, from 14.3 BCM to 8.4 BCM. Following the estimated 80% reduction
in sedimentdischarge after the late 1950s, the deltaic shoreline along the central delta coast has receded
at average rates of 50 m/yelp.

ix. Change of flooding patternue to construction of embankments, the Indus River has been
confined. The flooding area has reduced, further affeddgdhe changes in river releases. This
has had several effects, an important one being the reduced recharge of groundwater along the
Indus. This has also resulted in saline water ingression.

x.  Fall out of the failed Tidal LinAs part of the massive LBOD, the Tidal Link Canal was constructed
to carry the saline drainage effluent from the spinal drain 42 km across the mudflats of thalcoast
zone to the Arabian Sea. Soon after completion, some of the banks and weir structures in the Tidal
Link failed in the highly sensitive silty loam flats, exacerbated by the prevailing typhoon and high
tide storm direction and water coming from irrigatiazanals. Originally, sea water was not
expected to penetrate more than 19 km from the outlet of the Tidal Link. The scouring of the tidal
link ¢ basically creating a new rivermoved the tidal effect much further upstream (70 km). The
result is that theres now an open connection between the costal lakes (dhands) and the Tidal
Link, exposing the dhands to tidal fluctuations, sea water intrusion, sedimentation, and excessive
drainage during low tide. At the same time, during high tide drainage is impedée iarea and
there is a constant threat of sea water entering the tail of the command areas. During rainfall
events, the combination of excessive rainfall4affiand the impeded drainage during high tide is
a major cause of flooding in the ardauringthe southwest monsoon, the neighbouring sea in the
south inundates a vast area with salt water.

xi.  Change of mangrove forest cov&nethird Table 8:Mangrove species in Sindh
of the Indus Delta was originally covered by
mangrove forests, in particulaAvicenna | ramily/ (Local Name)
Marinal®, Over the years, thisegetation |Rhizophoraceae

Growth ‘

Habit Distribution

1) Bruguiera conjugata Tree Karachi, Indus Delta, Estuary of
has changed: mangrove cover dropped fro _ Indus
. . 2) Ceriops tagal (Chanhr) Tree Karachi, Sindh Coast; Indus
16% n 1990 '[O 10% n 2010 due tO '[I’ mouth
3) Ceriops decandra Tree | Sindh tidal zone
Changed hyd rology and encroachment. ‘ 4) Rhizophora apiculata Tidal marshes at the mouth of
. Indus
I’ecen'[ yeal'S, Wlth Concerted effO I’tS 5) Rhizophora mucronata Tree Ilr:dﬂs mouth, muddy shores and
(Kumri} tidal crecks

mangrove cover has increased to 13% Wi [afyrsinaceae

success ehieved especially on the Righ| © aEom o | o | s mouth Karechi, China
Avicenni e
Bank Of the IndUSThe mangroves haVE ";f-)‘ ':':?:-::nian'mrina ‘ Tree Sindh all along the coast
many economic and ecological benefit | —om
| Tree | mouth of Indus, tidal zone

They are sources of firewood, timber, an |2._Semeratia cascolaris
bee forage, and they serve as grazing areas

for livestock and fish spawning grounds. Mangroves have pariiant function in protecting the
coastal areas against storms. Due to their dense growth and strong rooting system, mangroves

05Gijpsan, L., Constantinescu, S., Clift, P. D., Tabrez, A. R., Danish, M., & Inam, A. (2006). Recent morphodynamics of
the Indus delta shore and shelf. Continental Shelf Relse26(14), 1668684.

106young, W. J., Anwar, A., Bhatti, T., Borgomeo, E., Davies, S., Garthwaite Ill, W. R., ... & Saeed, B. (2019).
Pakistan: getting more from water. World Bank.
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protect the coast against floods and high wa¥ésMangroves are able to store high amounts of
CQ and are one of the most carbenich forests. When these forests are destroyed, a lot of carbon
is released, possibly intensifying global warming and other climate change ¥#&nds

xii.  Sea level riseThere is a gradual rise thfe sea level along the coast 8indh. Data from PSMSL
(2020x Permanent Service for Mean Sea Levathows that the sea level near Karachi has risen
from 7,029 to 7,238 mm during the 1948016 period, indicating a rise of 209 mm (or 20.9 cm) in
the past 100 years. This shows that the aggr rise in sea level has been 2.09 mm per year. Sea
level rise has been greater in recent years relative to the past century, approaching 3 mm per
year. Combined with the reduced inflow of water and sediment from the Indus, this has caused
an increase inthe area in the Indus Delta that is saffected and permanently inundated, at
97,000 and 135,000 ha from 1972 and 2018 respectively due to sea intrusion. During this period,
the area under water has increased by 97,000 hectares, while thaffedted aea has increased
by 135,000 hectares.

107 Kathiresan, K. (2012). Importance of mangrove ecosystaernationalJournal of Marine Science,

2(10).

108 Abbas, F., Rehman, I., Adrees, M., lbrahim, M., Saleem, F., Ali, S., ... & Salik, M. R. (2018). Prevailing trends of
climatic extremes across IndDelta of SindHPakistan. Theoretical and applied climatology, 131(3p1411117
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SECTION 10. FLOODS

Floods have affected Sindh heavily,
with the episodical flood of 2010
being most dramatic. More than
20 million people in Sindh province
were affected by the floods of
2010. The consequencesvere
diverse. For instance, many
schools were closed due to
flooding, and students were
transferred to other schools while
others dropped out of the school
system. Approximately 12,000
schools attended by more than 1
million children were affected
either used as shelter (2,674 in
Sindh) or damaged (9,232 in
Sindh{®. The 2010 flood brought
about other major social changes
too. There s, for instance,
anecdotal evidence of bonded
labourers leaving/escaping from
their landlords who could no
longer employ or antrol them.

Floods risks rank higher than any
other disasters in SindH° Major
flood events occurred in 1942,
1956, 1957, 1958, 1973, 1975,
1976, 1979, 1992, 1994, 1995,
2003, 2005, and 2007 2010,

2011, 111 2012, and 2013 (ACE, Figure 13 Areas flooded in Sindh 2012020

2016), and in 202&'2 Figure 13 shows the area
that was flood affected, making clear that the impact of flobds affected large areas throughout the
province. The floods have had different origins. Whereas the 2010 flood was generated by high rainfall

109 Chang, M. S., Khatoon, Z. S., & Shah, S. A. (2013). Flood disasters and its impacts on child education in Sindh: a
case study of 2010 flood. Int. J. Adv. Res, 1(3):3329

10 ppMA. (n.d.). Pakistan Disaster Management Authority, Governmemadif. Retrieved 2021, from
http://www.pdma.gos.pk/new/aboutus/history.php

111 PMD & UNDP. (2012). Diagnostic Study of Heavy Rainfall over Pakistan Producing Catastrophic Floods in 2010
and 2011. Pakistan Meteorological Department.

12 Reliefweb. (2020). Reliefwdittps://reliefweb.int/disaster/f2020000185pak-0
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