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Executive Summary 

The Government of Sindh (GoS), through the Sindh Irrigation and Drainage Authority (SIDA), is planning 

to implement the Rehabilitation of Akram Wah Canal (the Subproject), with financial assistance from 

the World Bank, under the 'Sindh Water and Agriculture Transformation Project' (SWAT or the Project). 

The Akram Wah is a left bank canal of the Kotri barrage, located in the Sindh province. The Subproject 

will restore the irrigation flows (3,714 cusecs) of the canal by rehabilitating the existing embankment and 

concrete lining and replacing hydraulic structures. To address the environmental and social impacts of 

the Subproject, SIDA has prepared this Environmental and Social Impact Assessment (ESIA) in 

compliance with the national/provincial regulatory requirements and the World Bank's safeguard policies. 

A Resettlement Action Plan (RAP) and a Corrective Action Plan (CAP) are under preparation for all 

resettlement impacts and anti-encroachment legacy issues of the subproject and presented under 

separate covers.  

Subproject Description 

The total length of the Akram Wah Canal is 116 km or 382 RDs1 , and the location map is given in Figure 

E1. A schematic view of its sub canals and regulators are given in Figure E2.  The proposed works in the 

Subproject include: 

¶ Removal and disposal of existing damaged canal lining (59 km; RD 0 to RD 194) 

¶ Construction of retaining wall through Hyderabad city (11 km; RD 0 to RD 36) 

¶ Reprofiling of the earthen canal  (48 km;  RD 36 to RD 194) 

¶ Embankment raising and strengthening  (58 km; RD 194 to the tail end) 

¶ Reinstatement of the Inspection Path (IP) and the Non-Inspection Path (NIP) for canal 
maintenance 

¶ Replacement of 4 cross regulators, 13 head regulators and 1 escape structure 

¶ Replacement of 8 syphons, existing sanctioned pump houses, 12 road and 6 
footbridges, protection work to abutments, piers and deck slabs of existing pre-stressed 
concrete  bridges  

¶ Furnishing of Inspection bungalow and office at Badin, and construction of Engineer's 
office and staff quarters at Tando Muhammad Khan  

In addition, the Subproject will construct a temporary construction camp for workers at RD 48.5 and 

accommodate about 100 people and a few small temporary camps if needed by the Contractor to reduce 

the travel distance to the worksites. The camps will include batching plant, workshops, laboratory, 

Contractor's site offices and accommodation, labour accommodations, sanitation facilities, medical 

facilities, sewage disposal system and parking for vehicles and plant generators. 

The proposed works will be carried out over 3 years, and most of the works will be carried out during the 

yearly canal-closure season to avoid the requirement of temporary diversion of canals.  

Policy and Regulatory Framework  

The Sindh Environmental Protection Act of 2014 is the primary legislative framework related to 

environmental protection in the province. In accordance with this Act, the rehabilitation of irrigation 

infrastructure will need to be approved by the Sindh Environmental Protection Agency (Sindh EPA) 

following the procedures given in the Sindh Environmental Protection Agency (Review of IEE and EIA) 

Regulations, 2014. These regulations classify the projects into two categories (Schedule I and Schedule 

II) for environmental clearances. The irrigation and drainage projects serving 15,000 hectares and above 

will fall under Schedule II (which requires EIA). The Subproject falls under Schedule II, and this ESIA will 

be submitted to Sindh EPA for obtaining the Environmental Approval for the Subproject.  

                                                      
1 RD (Reduced Distance) is a measurement of canal chainage. Distance between each RD is 1000 ft 
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Figure E1: Akram Wah Subproject Area 
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Figure E1: A Schematic View of Akram Wahôs Sub Canals 

 

SWAT utilizes the World Bank Safeguard Policies, as opposed to the Bankôs newer Environmental and 

Social Framework (ESF), because the project entered the World Bank lending pipeline in late 2018, thus 

making it subjected to Safeguard Policies. According to World Bank's Operational Policy (OP) 4.01 

(Environmental Assessment), the SWAT Project is classified as Category A. Other relevant World Bank 

policies applicable to the Project include Natural Habitats (OP 4.04), 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 7.50). The Project's ESMF and this Subproject's ESIA have been prepared in 

compliance with these policies. 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 Project also to comply 

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

applicable to the Akram Wah subproject. 

Environmental and Social Baseline  

Study Area. The project area primarily comprises of 116 km canal and its right of way (ROW), which is 

about 110 ft (34m) from the centre of the canal). All the proposed rehabilitation works will be carried out 

well within the existing right of way (often less than 70 ft (21 m) from the centre of the canal, which is 
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referred to as the Corridor of Impact or COI). The entire canal command area of the Akram Wah Canal 

is also considered under the study area. The Akram Wah canal passes through districts of Hyderabad, 

Tando Mohammad Khan and Badin.  

Baseline Surveys. Detailed environmental, ecological, and socio-economic surveys were carried out in 

the project area through a secondary literature review, field investigations for primary data collection, 

sampling and analysis of water, air and noise quality, questionnaire surveys, and community and 

stakeholder consultations carried out during June 2020 to August 2021. 

Physical Environment 

Physical Setting and Land use: The canal mainly passes through the rural areas dominated by 

agricultural lands. Some sections pass through urban areas of Hyderabad (the first 11 km of the canal 

passes through Hyderabad city), Matli (District Badin) and Tando Muhammad Khan. Within urban areas, 

the RoW is heavily encroached upon by settlements. About 55% of the land use is agricultural land, 24% 

is settlements, 13% is shrubs and 6% is barren land. The land use in the rural areas includes villages and 

smaller hamlets, housing areas, cattle farming, poultry farms, graveyards, shrines and houses/shops, 

fishponds, government dispensaries and police stations. The embankments are also dominated by trees 

and shrubs in some sections. The terrain is mostly plain. Beyond the RoW, agriculture is practiced on a 

larger scale, with cotton, wheat, rice and sugar cane being the dominant crops in the area. Cultivated 

areas are interrupted by large expanses of barren land. The agricultural land accounts for more than half 

of the land use within the subproject area. 

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 oC), while the winter starts in November and ends in March (with the lowest temperature up to 3 
oC). The average annual rainfall in Hyderabad is 174 mm.  

Geology. The project area is dominated by alluvial sediment deposits (with depths up to 90m), and hence 

the soils are generally suitable for agriculture. The groundwater is located in shallow depths and generally 

brackish, except near the canals. The groundwater is being used for drinking and irrigation at some 

locations.   

Water Quality. In total, 12 water samples were collected from the project area; 8 of them are from Canal 

water and 4 from groundwater (2 from open wells and 2 from tube wells). The water quality parameters 

such as turbidity, pH, nitrate and biological contaminations exceeded the Sindh Environmental Quality 

Standards (SEQS) and WHO guidelines for drinking water.  

Air and Noise Quality. Air and noise quality are measured at three villages in the project area. The 

ambient air quality in the project area is generally good and below the provincial environmental quality 

standards as the area has less exposure to industrial pollution. Vehicular traffic is a major source of both 

air and noise pollution. The particulate matter concentrations (PM10) in the Fuleli area varies from 89 to 

121 µg/m3 (the national standard is 150 µg/m3). The average daytime noise levels near the roads close 

to the canal's regulators vary from 59 to 61 dBA (the provincial standard is 55 dBA). The night time noise 

levels in the residential areas are generally less than the provincial standard of 45 dBA. 

Biological Environment 

Biodiversity. The biodiversity in the project area is mainly dominated by the vegetation and orchards on 

the embankments and seasonal water bodies mainly formed by the seepage of canal water. Several 

fishponds are also located along the right of way. The orchards include mango, jamon and lemon trees. 

The trees are dominated by Melia Indica (Neem), Albezia lebbeck (Sarehan), Phoenix dactlifera 

(Khajoor), Acacia Nilotica (Babur), Eucalyptus (Safaido), Zizyphus (Bair), Pithecellobium dulce (Jalebi), 

Ficus religiosa (Pipal), Pongamia pinnata (Sukhchain), Ziziphus jujube (Ber), Delonix regia (Gul Moher), 

Psidium guajava (Amrood), Melia Indica (Neem), Tamarindus indica (Imli), Conocorpus and Mangifera 

Indica (Amb). About 17 mammal and four reptile species are recorded during the field surveys. None of 

these species are listed under IUCN threatened species.  
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Socioeconomic Environment 

Demography. The Akram Wah canal passes through 142 villages/goth in 7 tehsils of the three districts 

of Hyderabad, Tando Muhammad Khan and Badin. The socioeconomic baseline of the project area is 

collected through a survey of 291 households (27% of project-affected households) in all142 villages 

along the canal alignment and consultations with local communities. The population is primarily rural 

along the project alignment, except near Hyderabad. About 90% of the surveyed households are rural, 

and 10% are urban or semi-urban. The population of the surveyed households is 1999, in which 856 are 

male, and 1063 are female. The average family size of each household is about 7. About 51% of the 

surveyed households are classified as vulnerable people; households below the poverty line, female-

headed households, and disabled people headed households. 

Education. The literacy rate in the project area is very low compared to the national average. The level 

of illiteracy amongst men is 23.1% and 41.3% for women. About 8.3% of the surveyed population have 

access to boys' primary schools, 11.8% have access to girls' primary schools, 18.3% and 18.4% 

respectively have access to boys' and girls' middle schools, and 16.6% and 20.7% have access to boys' 

and girls' high schools. 

Housing Conditions. About 6.2% of the surveyed households live in pacca houses (permanent 

structures made of brick and mortar). About 78% of households live in live semi-pacca houses (semi-

permanent houses) made of cement, mud and bricks. Generally, families from lower-income households 

live in 'katchaô houses made of mud, stones, wood, and or thatched shed. 

Livelihoods and Household Incomes. Most of the affected households' primary livelihood sources 

(78.6%) are the daily wage labour in the farming sector, farming and livestock. Other main sources of 

income are businesses such as grocery stores and small eateries (7.9%), employment in government 

and private companies (3.8%). The surveyed households' average annual per capita income is PKR 

24,634, whereas the average yearly household income is PKR 162,434. About 60 percent of this income 

is spent on food items (31 % of income) and other household expenses (29% of income) such as fuel, 

education, health, clothing, shoes, cosmetics, utility charges, and other miscellaneous expenditures. 

Anti-Encroachment Drive. Many of the canal right-of-ways (RoW) in Sindh, including the Akram Wah 

Canal, were occupied by informal settlers who constructed residential and commercial structures.  In 

early 2021, the Government of Sindh conducted a ñanti-encroachment driveò (AED) along the Akram Wah 

canal RoW, with approximately 1617 affected households. SIDA is preparing a Corrective Action Plan 

(CAP) to compensate for lost assets, ensure stable and dignified housing, and support livelihood 

development. The preparation of a suitable Akram Wah CAP and its subsequent implementation is a 

condition for World Bank financing of the Akram Wah subproject.  

Alternative Analysis 

The current condition of the Akram Wah is very poor with the damaged embankment and canal linings 

and aged structures. Hence without works to replace and rehabilitate the infrastructure, the efficiency, 

reliability and equity of irrigation water distribution from this canal will continue to deteriorate. A number 

of options for rehabilitation were studied during the feasibility study, which includes the lining of canals 

only on areas where the seepage losses appear to be a real issue, the full lining of the canal, widening 

of the canal, and construction of retaining wall. Based on technical, economic, environmental and land 

acquisition criteria, a combination of these options has been adopted. The existing failed liner will be 

removed (currently extends RD 193.8). Retaining walls have been adopted through congested sections 

in Hyderabad, where additional land acquisition is not feasible. Downstream of Hyderabad, the canal will 

be reprofiled as an unlined earthen canal. Works from RD 193.8 to the tail will primarily consist of raising 

and strengthening canal embankments and berm formation where necessary. 

Potential Environmental Impacts and Risks 

The proposed Akram Wah canal rehabilitation works will be mainly carried out within the existing right of 

way. The most direct and significant adverse environmental impacts of the subproject will be on the 

natural landscape caused by the development of borrow areas, within the ROW, to source 22 million 

cubic feet (0.63 million m3) for the strengthening of the canal embankment and disposal of about 129 
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million cubic feet (3.6 million m3) spoils generated from the canal excavation,  and acquisition of 

9.6hectares (7.9 ha will be permanently for the minor realignment of off-taking canals and 1.7 ha will be 

temporarily for construction of temporary diversion channel). The court-mandated AED place took in early 

2022 and affected around 1617 households. Since these actions recently took place within the Akram 

Canal direct area of influence, they represent the most significant social risk associated with this 

Subproject. To address this risk, SIDA is currently preparing a CAP. 

Adverse environmental impacts associated with the construction are mostly temporary and will mainly 

include waste generation, dust pollution, occupational health and safety risks and community exposure 

to work hazards.    The overall positive impact of the Subproject, which is the restoration of irrigation, will 

directly benefit 187,000 hectares and 92,000 farming households in the command area by improving 

irrigation water supply efficiency and reliability in the command area. Renovating Akram Wah canal will 

benefit approximately 92,000 farming households by improving irrigation water supply reliability in the 

command area. Improvement in Akram Wah will also help ensure a reliable raw water supply for towns 

and cities that draw upon the canal, including Hyderabad, with a population of around 2 million. The 

Subprojectôs potential impacts are given in the following table, along with significance (Critical, Major, 

Moderate or Minimal as per the criteria provided in Chapter 6) and the key mitigation measures. 

 

Table 1. Potential Impacts of the Project and Key Mitigation Measures 

The impact of various activities Significance 

of Impact 

Key Mitigation and Enhancement Measure 

Environmental and Social impacts 

due to Project siting  

  

1. Safeguarding the livelihoods of about 

92,000 farming households in the Akram 

Wah canal command area through 

restoring irrigated water for 0.187 million 

hectares.  

Critical 

beneficial 

Implementation of the ESMP, RAP and Corrective 

Action Plan (CAP) to mitigate impacts associated with 

the construction of the subproject 

2. Loss of 6305 trees developed by the 

AWB and squatters in the footprints of 

the proposed works (594 trees between 

RD 4 and RD40; 2608 trees between RD 

40 and RD195; and 3083 trees between 

RD 195 and RD382). These trees may 

be cut during the construction.    

Major adverse Tee cutting should be avoided to the extent feasible.  

The Environmental Staff of the SIDA and construction 

supervision consultants (PIC) will review and approve 

each tree cutting by the Contractor.  

A pre-construction survey will be carried out by the 

Environmental Staff of SIDA, PIC and Contractor to 

ensure no fauna and ecological features are affected 

Contractor will prepare the inventory of all cut trees and 

will keep record of each cut  trees by filling the chain of 

custody form, As per required details of  chain of 

custody form  proper handing and taking over will be 

ensured by getting the receiving signatures of 

concerned AWB officials to whom trees will be 

handedover. 

Concerned AWB would be responsible to auction all 

cut trees. 

A compensatory tree plantation will be carried out 

within the right of way, adjacent to the canal 

embankments and embankment inspection roads, at 

the rate of 5 new trees for each tree cut with the same 

species. AWBs will maintain the trees ad replace the 

dead plants with new plants to ensure all new trees are 

survived. 
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The impact of various activities Significance 

of Impact 

Key Mitigation and Enhancement Measure 

3. The early 2021 Anti-Encroachment 

Drive (AED) impacted approximately 

1617 households.  

 

Permanent acquisition of 7.88 ha of 

private land outside of the RoW for 

minor realignment of off-taking canals. 

Critical 

adverse 

Implementation of the CAP to compensate for lost 

assets, ensure stable and dignified housing, and 

support livelihood development. 

 

 

Permanent land acquisition takes place per the RAP 

4. Acquisition of 1.7 hectares of land 

temporarily to construct temporary canal 

diversion works prior to rehabilitation of 

canal cross regulators  

Major adverse Adequate compensation for affected households as 

per the entitlement matrix in the RAP 

Restoration of the temporary diversions to the 

satisfaction of the landowners. This may include filling 

up the excavated channels with the borrow material or 

spoils generated by the canal excavation activities. If 

the landowner is willing to use the excavations to 

develop fishponds, the banks should be stabilized to 

prevent erosion and maintain a 2:1 slope. 

Environmental impacts and risks 

during construction  

  

5. A total of 129 million cubic feet or 3.6 

million cubic meters of material will be 

excavated from RD 0 to the tail. Of this, 

74 million cubic feet will be permanently 

disposed of within and close to the RoW. 

An additional 55 million cubic feet will 

need to be disposed of outside the RoW. 

Major adverse Spoil disposal sites have been identified and presented 

in the ESIA (Figure 3.6). 

The Contractor can select the spoil disposal sites and 

submit the disposal plan for the Engineer's approval. 

The spoil disposal sites should be located in barren 

lands or government-owned lands. Minimize the 

requirement of developing spoil sites by planning 

borrow and spoil disposal activities so that borrow sites 

will be used for spoil disposal.  

Transport and disposal of spoils at the designated 

disposal sites approved by the Engineer  

Proper dumping and adequate compaction to avoid 

dust and release back to the canal or nearby 

agricultural lands.  

Implement additional measures provided in ECPs 8 

and 9 

6. Borrowing 22 million cubic feet (0.63 

million cubic meters) soil to construct the 

embankment. 

Major adverse Reuse of excavated material from the canal to the 

extent feasible to minimize the requirement of borrow 

material 

About 30 borrow sites (covering an area of 22 

hectares) have been identified within the ROW and 

presented in the ESIA (Figure 3.10). These areas are 

mainly located in the barren lands that are owned by 

the government and are not in agricultural use 

The Contractor can select additional borrow sites and 

submit the plan for the Engineer's approval. The 

borrow sites should be located in barren lands or 

government-owned lands.  

The excavations at the borrow sites, located within the 

ROW, should be limited to 2 ft to3 ft to minimize the 

seepage of water from the canals. 

Fill up the borrow areas with the spoil generated from 

the canal excavations. The banks of the borrow areas 

should be stabilized to prevent erosion and maintain a 

2:1 slope. 

Implement additional measures provided in ECP 9 
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The impact of various activities Significance 

of Impact 

Key Mitigation and Enhancement Measure 

7. Impact on downstream water releases 

during the rehabilitation of 9 cross 

regulators 

Major adverse The irrigation flows in the canal will be maintained by 

constructing and maintaining the temporary diversion 

channels and cofferdams around the hydraulic 

structures.  

The rehabilitation of hydraulic structures will be 

scheduled in the low flow season or canal closure 

period (January to February). 

Implement additional measures provided in ECP 19 

8. Disruptions in the traffic due to 

reconstruction of 12 road bridges and 6 

footbridges, and relocation of water 

pipelines 

Major adverse Preparation of traffic management plan by identifying 

the alternate routes to divert the traffic. Construct or 

rehabilitate the temporary diversion routes if required.  

Relocation of utilities before the start of the 

construction activities.  

Implement additional measures provided in ECP 15 

9. Generation of construction waste, 

including 10.5 million cubic feet (0.30 

million cubic meters) of canal lining 

consisting of concrete and bricks 

Major adverse Disposal of the construction waste in the designated 

spoil disposal areas or fill up the already developed 

borrow areas.  

Implement additional measures provided in ECPs 1 

and 2 

10. Generation of solid waste from 

campsites and offices (about 50 kg per 

day), including hazardous waste 

Major adverse Implementation of the waste management plan 

Segregation of solid waste into kitchen waste 

(organics), paper and plastic (recyclable) and garbage 

(non-recyclable). Placement of containers with 

adequate size and numbers.  

Organic waste will be treated on-site using in-vessel 

composters, composting bins or composting pits.  

Recyclable waste will be compressed through bailers 

and use services of the waste management contractor  

Regular collection and disposal of the garbage at the 

nearby municipal disposal areas  

Containers of adequate size and numbers to collect 

hazardous wastes (used fuels, batteries, etc.) 

Procurement of services of a waste management 

contractor for transport and treatment of recyclable and 

hazardous waste 

Implement additional measures provided in ECP 1 

11. Wastewater discharges (about 

1,000 litres per day) from the 

construction camps, sites, and batching 

plants 

Moderate 

adverse 

Construction of wastewater treatment facilities at the 

campsite (e.g., septic tank and soak pit) and at the 

worksites (sedimentation tanks for batching plants and 

site drainage) 

Monitoring of wastewater quality to ensure compliance 

with SEQS  

Implement additional measures provided in ECP 3 

12. The potential risk of soil and water 

pollution by construction works 

 

 

Moderate 

adverse 

Storage of fuels and chemicals in contained facilities 

Availability of spill kits and trained personnel for 

immediate clean-up of any oil spills 

Implement additional measures provided in ECP 2 

13. Air and noise pollution from 

construction and traffic 

Moderate 

adverse 

Air and noise pollution control measures at the 

worksites and regular monitoring of ambient and noise 

quality to ensure compliance with SEQS 

Compliance with SEQS on vehicle and machinery 

emissions 
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The impact of various activities Significance 

of Impact 

Key Mitigation and Enhancement Measure 

Implement additional measures provided in ECPs 10 

and 11 

14. Impacts from increased human 

activities on flora and fauna 

Minimal 

adverse 

Limit the siting of any temporary facilities within the 

boundaries of the worksites. 

Use of non-wood fuel for cooking and heating 

Code of conduct for workers and employeesô protection 

of flora and fauna and a ban on tree cutting and 

hunting. Any violation of code of conduct leads to strict 

punishment, including termination of employment 

Implement additional measures provided in ECP 12, 13 

and 14 

Occupational Health and Safety Risks   

 15. Occupational health and safety risks 

on workers due to hazards associated 

with the construction activities 

(instream, drilling, working on heights 

and trenches, hot weather, etc.) 

 

 

 

Moderate 

adverse 

 

Develop and implement occupational health and safety 

plan in compliance with WB Environmental Health and 

Safety Guidelines and LMP. 

Regular site inspections and safety audits  

Regular training program for workers on occupational 

health safety (monthly training and daily toolbox talks) 

Incident investigation and reporting 

Conduct a ójob hazard analysisô at the new construction 

site to identify potential hazards and implement 

necessary control measures.  

Use of relevant personal protection equipment at all 

times 

Availability of firefighting, shelter during hot weather, 

first-aid and rescue facilities at the site  

Adequate water supply and mobile toilets at the 

worksites 

Take insurance policy for workers against potential 

injuries, both temporary and permanent (e.g., 

amputation of body parts such finger, hand, leg, foot et) 

and fatalities 

Implement additional measures provided in ECP 18 

16. Potential health risks due to 

inadequate facilities in the campsites 

(about 100 non-locals live-in 

construction camps) and spread of 

COVID-19. 

Moderate 

adverse 

 

A construction camp will be built with adequate 

facilities (safe drinking water and sanitation, kitchen, 

rest areas, recreation) for labor. Cleaning of all these 

facilities daily. 

A medical clinic with a medical doctor for full time and 

attendants, and preliminary staff will be established at 

the camp. 

Covid -19 protocols will be followed at the construction 

sites and camps.  

The Contractor shall establish a mechanism to collect 

the complaints from the workers and address those 

complaints by the approved GRM plan  

Implement additional measures provided in ECP 20 

Social Impacts and risks during 

construction  

  

17. Safety hazards due to increased 

traffic on local roads, especially for 

children and elderly people 

Major adverse Implement a traffic management plan (e.g., avoiding 

school hours, following speed limits, hiring licensed 

drivers, etc.), including awareness-raising and safety 

measures. 

Implement additional measures provided in ECP 8 



 

Executive Summary of ESIA of Rehabilitation of Akram Wah Canal     10 
 

The impact of various activities Significance 

of Impact 

Key Mitigation and Enhancement Measure 

18. Community exposure to work 

hazards 

Major adverse Barricade the work areas (near the settlements) with 

hard fencing to prevent the entry of community in the 

construction areas.  

Placing adequate signboards and flagmen to divert the 

community away from the construction sites.   

Community awareness programs on construction-

related hazards, including awareness programs in 

schools 

Implement additional measures provided in ECPs 16, 

17 and 18 

18. Employment generation for the local 

community 

Major 

beneficial 

The hiring of the local community during construction 

works (about 500 workers daily for three years) 

Implement labour management procedures (LMP)  

Implement additional measures provided in ECP 16 

19. Labour risks during employment 

including risk of child labor 

Minimal 

adverse 

Implementation of LMP  

Ensuring that children under 18 years of age are not 

employed directly or indirectly on the project. 

20. Impacts from labour influx and 

potential cultural conflicts between 

communities and workers  

Moderate 

adverse 

The contractorôs code of conduct shall cover a program 

to promote awareness to the construction workers on 

respecting the local community.  

Construction camps will be built in the designated 

areas, located away from the local settlements 

The Contractorôs monthly training program will cover 

topics related to respectful attitude while interacting 

with the local community 

Inclusion of code of conduct obligations and the 

applicable legislation in the contracts of all employees 

and workers with the provision of sanctions and 

penalties in case of violations 

Implement additional measures provided in ECPs 16 

and 17 

21. Risk of gender-based violence 

(GBV), sexual exploitation and abuse 

(SEA), sexual harassment (SH), child 

abuse and exploitation. 

 

Minimal 

adverse 

The contractorôs code of conduct shall cover clauses 

related to avoiding gender-based violence, sexual 

exploitation and abuse, and sexual harassment. The 

code of conduct will be translated into Sindhi and 

disseminated. 

The code of conduct will be included in the workerôs 

contract agreement, and any violation of the code of 

conduct will lead to termination of employment. 

The contractorôs code of conduct shall cover a program 

to promote awareness to the construction workers on 

avoiding GBV, SEA, SH and the risk of spreading 

sexually transmitted diseases 

The Contractorôs monthly training program will cover 

topics related to Code of Conduct such as sexual 

harassment, particularly towards women and children, 

violence, including sexual and/or gender-based 

violence  

Measures to protect the privacy of women and girls by 

the contractor, sub-contractors and service providers 

Chance-find procedures Minimal 

adverse 

Inclusion of chance find procedures given in Annex B 

in the bidding documents. 
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The impact of various activities Significance 

of Impact 

Key Mitigation and Enhancement Measure 

Environmental and Social impacts 

during Operational stage  

  

1. Workerôs health and safety during 

routine operation and maintenance 

Moderate 

adverse 

Conduct a ójob hazard analysisô at the new construction 

site to identify potential hazards and implement 

necessary control measures.  

Use of relevant personal protection equipment at all 

times 

Availability of firefighting, shelter during hot weather, 

first-aid and rescue facilities at the site  

2. Community health and safety  Moderate 

adverse 

Barricade the work areas (near the settlements) with 

hard fencing to prevent the entry of community in the 

construction areas.  

Placing adequate signboards and flagmen to divert the 

community away from the construction works.   

3. Requirement of borrow material for 

embankment strengthening and 

disposal of damaged canal lining. 

Moderate 

adverse 

Reuse or widening of existing borrow areas if available. 

Identify new borrow areas in the barren lands or the 

lands owned by the government.  

Use of spoils for strengthening of the canal 

embankment and ROW. Use of existing spoil disposal 

sites if available.   

Environmental and Social Management Plan 

Institutional Arrangements. SIDA has an Environmental Management Unit. The Environmental and 

Social Unit (EMU) of SIDA has existing environmental and social specialists (a deputy director, an 

environmental specialist, an ecologist, a sociologist, and 2 environmental inspectors). All these specialists 

have experience in the implementation of the World Bank funded Sindh Water Sector Improvement 

Project. The staff of EMU will be responsible for the overall supervision of the implementation of the 

ESMP. The Project Implementation Consultant (PIC) or Construction Supervision Consultant (CSC) will 

be responsible for supervising the contractors to implement ESMP. For this purpose, the PIC will appoint 

dedicated environmental, social, health and safety (ESHS) staff to ensure the implementation of ESMP. 

PIC staff will include an Environmental specialist, an Occupational Health and Safety Specialist, an 

Ecologist, Social Specialist, and ESHS site Inspectors. Contractors' ESHS staff include an Environmental 

Officer, an OHS Officer, a Community Liaison Officer, a Full time regisered medical doctor, and ESHS 

Site Supervisors (one supervisor at each site). 

Environmental Conditions in the Bidding Documents. To make the Contractors fully aware of the 

implications of the ESMP and responsible for ensuring compliance, technical specifications in the tender 

documents will include compliance with mitigation measures proposed in ESIA and World Bank Group 

EHSGs. The Contractor will be made accountable through contract documents for the obligations of 

implementing the ESMP.  

Mitigation and Monitoring Measures. A mitigation and monitoring plan is developed and presented in 

the ESIA. An Environmental Code of Practices (ECPs) has been prepared (Appendix D) to address 

generic impacts associated with civil works. Prior to construction, the Contractor will prepare the 

Contractor's ESMP with site-specific management plans. The Contractor will prepare and implement a 

code of conduct for his workers. Regular trainings will be conducted to Contractor's workers on various 

ESHS aspects, including occupational health and safety, environmental protection, and awareness to the 

construction workers on avoiding gender-based violence.  

Grievance Redress Mechanism. A project-specific grievance redress mechanism (GRM) will be 

established to receive, evaluate, and facilitate the resolution of affected parties' concerns, complaints, 

and grievances about the environmental and social performance. The Contractor will employ a community 

mobilization officer. The community mobilization officer will be responsible for receiving and recording 

day-to-day grievances of communities through various means (including complaint boxes). The camp 
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management officer of the Contractor will keep and maintain a complaint register. Complaints of minor 

nature will be handled by the Contractor independently. In case of nonresolution, the complaint will be 

forwarded to AWB/SIDA. If AWB/SIDA is also unable to resolve a complaint, then it will be referred to the 

GRC under SIDA. The GRC will establish community complaints register at subproject sites. GRC will 

register and file all grievance redress cases and will bring these to the notice of the Project Director. The 

revenue department will be involved in land acquisition and crop compensation. In case the affected 

person remains dissatisfied, the matter will be forwarded to Project Coordination and Monitoring Unit 

(PCMU) or its Steering Committee. The risk of gender-based violence (GBV) in the project is screened 

as low as the construction activities will be carried out mostly by local labour, and interaction between the 

construction labor force and the women is expected to be limited due to the conservative culture in the 

region.  The contractorôs code of conduct shall cover clauses related to avoiding gender-based violence, 

sexual exploitation and abuse, and sexual harassment. The code of conduct will be included in the 

workerôs contract agreement, and any violation of the code of conduct will lead to termination of 

employment.  Complaints/reports on gender-based violence or harassment will be also collected and 

addressed through the above GRM in a partnership with local civil society organizations. 

Consultation and Disclosure 

Extensive consultation and information dissemination (including with women) were carried out during 

ESIA preparation and disclosure. An initial scoping workshop was carried on 13th August 2020 to share 

the scope of the ESIA study with all the relevant stakeholders. A second workshop was carried out on 

24th August 2021 to disclose the results of the ESIA. These workshops were participated by Area Water 

Board, Farmers Organizations, Sindh Environmental Protection Agency, Public Health and Engineering 

Department, Forest and Wildlife Department, Livestock and Fisheries Department, Irrigation Department, 

SIDA, Agriculture, Supply and Prices Department, and project implementation units of other World Bank 

and FAO projects in irrigation and agriculture sectors. Further, seven focus group discussions were 

conducted with the affected communities in the project area. Feedback from the consultations was overall 

supportive of the Project by all stakeholders. The general concerns of the local community, payment of 

compensation based on the market rates, employment in the construction activities, and adequate 

mechanism for grievance redress. Stakeholder consultations will be carried out regularly during all stages 

of the project implementation in accordance with the projectôs stakeholder engagement plan. 

The ESIA and Executive Summary of ESIA in Sindhi will be disclosed on the SIDA website and sent to 

the World Bank for disclosure on its external website. Hard copies of these documents will be made 

available at AWB and FO offices for public access. 

Budget. The total cost of the ESMP implementation is estimated to be USD 0.83 million. It covers the 

implementation of measures proposed to hire staff for the contractors, implementing mitigation measures, 

environmental monitoring, tree plantation and capacity building activities. The cost estimates for 

implementation of RAP and CAP are given in respective documents.  
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1 Introduction 

1.1 The Indus Basin Irrigation System 

In order to fully utilize the river water resources of Pakistan, the Indus Basin Irrigation System (IBIS) has 
emerged as the largest contiguous irrigation system in the world. Irrigated agriculture within the IBIS 
provides not only food security to the country (supplying 90% of food production2) but also economic 
growth (accounting for over 25% of the countryôs Gross Domestic Product and 44% of employment in 
20133). The Indus River is, therefore, a critical resource for Pakistan. 

The IBIS comprises three large dams, eighty-five small dams, nineteen barrages, twelve inter-river link 

canals, forty-five canal commands and 0.7 million tube wells. The IBIS irrigates 18.21 million hectares 

(45 million acres)4 of farmland producing wheat, rice, fruits, vegetables, sugarcane, maize and cotton for 

local use as well as for export.  

Sindh province is the second biggest beneficiary of the IBIS (after Punjab), with three barrages and 14 

canal commands. The irrigation system has a total length of 19,066 km (11,916 miles) of canals, which 

serve a gross command area (GCA) of 5.8 million ha (14,391 million acres). There are about 42,000 

watercourses (tertiary channels), which have an aggregate length of approximately 120,000 km (75,000 

miles) which supply irrigation water directly to agricultural land. Approximately 59 billion cubic meters (48 

million acre-feet) or of water is diverted annually to the canal commands. Yet, the province suffers from 

low water availability and land productivity1. 

According to the World Bank5, approximately 37% of the rural population of Sindh lives below the poverty 

line, and 70% is landless. 56% of income to rural households is from agriculture, either directly or 

indirectly, with poor households typically depending on wages earned through employment as agricultural 

labourers. Therefore, it is evident that stimulation to rural growth, which raises agricultural wages, is 

fundamental for reducing poverty. 

Studies undertaken under the Sindh on Farm Water Management Project identified a number of major 

issues in Pakistanôs irrigation and drainage sector, with the majority of these stemming from underlying 

institutional weaknesses ï primarily the exclusive control of the systems by public sector entities, 

characterized by inefficiencies, lack of corporate skills, poor user focus and a lack of accountability. Such 

institutional weaknesses have manifested in the form of low irrigation water delivery; inequality in water 

distribution; wasteful use of on-farm water; poor operation and maintenance, low-cost recovery; and, a 

constrained investment climate. These issues are exacerbated particularly in Sindh, where over 80% of 

the province is underlain by saline groundwater.   

1.2 Sindh Water and Agriculture Transformation (SWAT) Project Background 

Sindh Water and Agriculture Transformation (SWAT) Project (herein after referred to as the SWAT Project 

or the Project) is the proposed project by the Government of Sindh. The Project Coordination & Monitoring 

Unit (PCMU)  of the Planning and Development (P&D) Department has been assigned coordination task 

for preparation of the project in close consultation with the óAgriculture, Supply and Prices Departmentô 

and óIrrigation Departmentô supported by SIDA. The Government of Sindh has requested the World Bank 

(WB) to finance the SWAT Project.  The overarching theme of the SWAT concept is the water and 

agricultural nexus to boost the rural economy and promote sound water resources management.  The 

SWAT Project will support the Government of Sindh in agriculture and water management and facilitate 

a transformation along the three dimensions ï agriculture, water resources and water service delivery. 

                                                      
2
 Project Appraisal Document on a Proposed Credit to Pakistan for a Sindh Water Improvement Phase 1Project, World Bank, 2007 

3
 World DataBank, World Bank, http://databank.worldbank.org/data/home.aspx, [accessed 13/01/15] 

4
 http://www.tbl.com.pk/indus-basin-irrigation-system-of-pakistan/ 

5 Project Appraisal Document on a Proposed Credit to Pakistan for a Sindh Water Improvement Phase 1Project, World Bank, 2007 

http://databank.worldbank.org/data/home.aspx
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The Project will have the following components and detailed description of these components are given 

in the Environmetnal and Social Management Framework (ESMF) of the SWAT:  

ǒ Component 1: Water Resources Management. The overall objective of this component is to help 

establish the institutional framework for integrated water resources management. This component will 

provide the foundation for integrated water resources management in Sindh by supporting policy and 

institutional reforms, improving planning, and establishing a hydro-agro informatics program that will 

benefit both the water and agriculture sectors. The PCMU will be responsible for implementing the 

component in coordination with the Irrigation Department.   

ǒ Component 2: Water Service Delivery. The 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. This component will improve water delivery service (improved measurement 

and control of flows resulting in better predictability and reliability of the service) for agricultural users. 

It will encompass the rehabilitation of three left bank canals, modernization of distributary and minor 

canals managed by Farmers Organizations in the canal systems of the three existing Area Water 

Boards, and preparatory studies for rehabilitation of right bank infrastructure. 

ǒ Component 3:  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, water thrifty crops. 

ǒ Component 4: Project Coordination and Monitoring. The Component provides support to the PCMU 

under the P&D Development. The PCMU is expected to provide overall coordination of project 

activities to ensure synergy between the different project components. 

 

The project will be implemented in the Ghotki, Nara and Left Bank Area Water Boards (AWBs). The 

location of the three AWBs included within SWAT is shown in Figure 1.1. 

Rehabilitation of Akram Wah canal is one of the subprojects under Component 2 of the SWAT Project.  

A schematic view of the off-take branch and minor canals are shown in Figure 1.2, and the map of the 

Akram Wah canal is shown in Figure 1.3. 

1.3 Subproject: Rehabilitation of Akram Wah 

 Scope of Works 

The scope of rehabilitation works includes; 

ǒ Removal and disposal of existing damaged canal lining  

ǒ Construction of retaining walls through Hyderabad city area  

ǒ Reprofiling previously lined sections as an earthen canal between including earthworks to form the 

canal prism and disposal of surplus material 

ǒ Embankment raising and strengthening  

ǒ Reinstatement of the Inspection Path (IP) and the Non-Inspection Path (NIP) as per required design 

ǒ Replacement of 4nr cross-regulators 

ǒ Replacement of 13nr head regulators and 1nr escape structure off-taking from Akram Wah 

ǒ Replacement of 8nr syphons crossing under Akram Wah 

ǒ Replacement of existing sanctioned pump houses which need to be relocated during project 

implementation 

ǒ Replacement of those bridges which present a significant constraint to the flow and in poor condition  

ǒ Protection works to abutments, piers and deck slabs of existing pre-stressed concrete (PSC) bridges 

ǒ Replacement or shifting of utility lines, where required 
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ǒ Fully furnished Inspection Bungalow at Badin and office accommodation for O&M staff of LBC AWB 

with modern facilities and equipment including vehicles. 

Construction of Engineerôs office and residence and staff accommodation at Tando Muhammad Khan. 

Figure 1.1: SWAT Project ï Location of Nara, Ghotki and Left Bank Canal AWBs 

   

ǒ  
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Figure 1.2: Index Plan of Akram Wah  

 

 Subproject Area 

The project starts at the head regulator of Akram Wah at Kotri Barrage and ends at its tail regulator at 

RD6 382.8, about 14 kilometres to the east of Badin town on Badin-Khoski road. The area surrounding 

Akram Wah is dominated by agricultural lands, tree thickets and orchards, but it also passes through 

three urban areas, namely: Hyderabad, Matli (District Badin) and Tando Muhammad Khan. About 55% 

of the land use is agricultural land, 24% is settlements, 13% is shrubs and 6% is barren land. 

The area of the influence of the subproject is identified as the entire canal command area as all the 

proposed activities will be located within this area and the outcome of the proposed interventions will be 

felt through this command area. The area of the influence of the subproject is shown in Figure 1.3. The 

majority of the construction operations will be along the inspection path, and non-inspection path of Akram 

Wah. All the structures to be replaced and rehabilitated are located along the length of Akram Wah. 

However, the roads passing through these towns and cities will be utilised by the contractor to transport 

construction materials to work sites. The main Hyderabad-Badin road runs parallel to Akram Wah that 

will be frequently used by the contractorôs plant, in addition to village roads leading to work sites. 

 

                                                      
6 RD or Reduced Distance is a measurement of canal alignment/chinage. Distance between each RD is 1000 ft.  
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Figure 1.3: Akram Wah subproject area  
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1.4 Environmental and Social Assessment of the Subproject 

An environmental and social assessment of the subproject has been carried out in compliance with the 

World Bank and Sindh EPA requirements. The main aims and objectives of this environmental 

assessment are to: 

ǒ Provide information for decision-making on the environmental consequences of proposed project 

interventions; 

ǒ Establish an environmental and socioeconomic baseline; 

ǒ Determine potential environmental and social impacts and assess these in terms of severity, 

magnitude and timescale; 

ǒ Devise mitigations to address the identified environmental and social impacts; 

ǒ Promote environmentally and socially sound and sustainable development through the identification 

of appropriate enhancement and mitigation measures and monitoring programs that will be required 

to ensure the development of the project without significant adverse impacts; 

ǒ Meet the provincial, national, international and WB standards; 

ǒ Public consultation and information disclosure, including amongst the local community; and 

ǒ Preparation of ESIA (including ESMP) 

The ESIA also serves the purpose of disclosure by documenting public consultation on the subprojectôs 

environmental and social impacts and by summarizing the rationale for appropriate levels of mitigation.  

Though the rehabilitation works will be carried out within the existing right of way (ROW) of the canals, 

the ROW was encroached by squatters. A RAP was prepared by SIDA in June 2020  and was consulted 

upon (involving all stakeholders, including local communities and vulnerable groups). However, there was 

an Anti-Encroachment Drive (AED) on Supreme Court orders in early 2021,  and all affectees were 

evacuated from the ROW. Hence, SIDA has prepared a Corrective Action Plan (CAP) based on audit to 

mitigate impacts on AED affectees along the Akram Wah Canal, in retrospect. This Plan covers the entire 

ROW (including the COI) on both sides of the canal. The  RAP has also been updated. 

1.5 Study Methodology  

The methodology for assessing and mitigating the social and environmental impacts of the Rehabilitation 

of Akram Wah can be summarised as follows: 

ǒ Literature Review.  Following initial discussions with SIDA, a study was initiated to draft 

environmental baseline information of the project area. The study comprised of literature review, 

collection of updated authenticated published/printed data on the physical ecological and social 

environment related to the focused area. The same was also used to delineate the scope of surveys, 

which then form the basis of environmental assessment. 

ǒ Stakeholder Consultations. A series of consultations were conducted with communities surrounding 

the canal, affected people, Farmers Organisations, and Area Water Board. Further, two consultation 

workshops were carried out during the scoping stage (August 2020) and disclosure stage (August 

2021) with all the relevant stakeholders,  including Sindh Environmental Protection Agency and 

Wildlife Departments. Details of these consultations are discussed in Chapter 8 and Annex C. 

ǒ Define study area and engineering baseline. Full details of the engineering proposals have been 

studied by the team preparing this ESIA, and used to define the study area. The engineering team 

has participated in field visits and decision-making in order to balance engineering needs with 

environmental and social impacts. Details of the engineering proposals are provided in Chapter 3. 

ǒ Consideration of alternative subproject designs. The environmental and social impact of 

alternative subproject interventions have been considered with reference to the project objectives, and 

reasons for their rejection are provided in Chapter 4. 

ǒ Identify key resources, receptors and baseline conditions. A detailed environmental baseline 

survey was conducted to collect primary data in the Project surrounding to help identify sensitive 
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receptors. The primary data were examined and compared with secondary data available from earlier 

environmental studies in the region. This data is presented in Chapter 6, and a summary of the 

different primary data collection tasks completed as part of this study is provided in this section. 

Baseline conditions have been established for air, noise, surface water and groundwater quality, 

climate, biodiversity, and socio-economic environment.  

ǒ Assess potential impacts and risks. Potential environmental and social impacts and risks during 

the implementation and operational stages of the project have been identified, and the magnitude of 

their impacts are assessed in terms of the scale of impact duration of impact and spatial extent of the 

impact.  

ǒ Develop mitigation strategy and management plan. Mitigation measures were proposed for 

various activities of projects in order to minimize the identified impacts during the life span of the 

project. Such mitigations may be proposed to be applied at the construction or operation stage or may 

already have been applied during the design phase. Those mitigations which are proposed for the 

construction and operation stage are incorporated into the Environmental and Social Management 

Plan (Chapter 7), as well as, where appropriate, within the Contract documents. Implementation and 

monitoring requirements and responsibilities are also defined. Measures to enhance beneficial 

impacts are also incorporated into the management plan. The mitigation strategy and management 

plan are well versed in the lessons learnt from previous World Bank projects. 

1.6 Study Team 

This ESIA is based on field studies and data collected between 2020 and 2021 by the consultant team 

charged with the design of the subproject and their reports on Environmental Impact Assessment (EIA).  

The team includes Mohammed Ali Shishmahal and  Aqeel Ahmed Magsi (environmental specialists), 

Muhammad Shayan (Environmental Engineer), Muhammad Rahim Junejo and Mujeeb-ur-Rahman 

(Sociologists), and Shagufta Shah and Shama Shah (Gender Specialists). The SIDA environmental and 

social team also participated in the field investigations, consultations and preparation of this ESIA. 

A team of independent consultants was retained by the Sindh Irrigation Department to validate design 

consultants' reports and update ESIA reports as per guidelines of the World Bank. During the ESA 

process, the independent consultants carried out their own field visits, participated in consultations, and 

conducted their independent analysis and impact assessment. The independent team consists of 

Venkata Nukala (environmental specialist), Seema Khurram (social specialist), and  Shaukat Shahid 

(resettlement specialist).   

1.7 Organization of the Report 

The ESIA report has been structured as follows: 

ǒ Chapter 1 ï Introduction: Provides an introduction and overview of the project 

ǒ Chapter 2 ï Policy, Legal and Administrative Framework: Sets out the relevant laws, regulations and 

permits for the State Government of Sindh (GOS) and, more specifically, for the SEPA. It provides key 

elements of underlying policy for both SEPA and World Bank, as well as an overview of standards, 

regulations by other branches of government, and international commitments. Gives an overview of 

policy and legislation along with international guidelines relevant to the project  

ǒ Chapter 3 ï Description of the Subproject: Describes the project in sufficient detail to highlight 

environmental aspects while describing technical features. Methods of construction and scheduling 

are addressed; environmental construction management will depend on the readiness of contractors 

to implement the Environmental Management Plan (EMP). 

ǒ Chapter 4 ï Consideration of Alternatives: describes alternatives discussed during the detailed design 

period, while reviewing the history of alignment selection. Other óselectionô issues are described that 

have environmental implications. 

ǒ Chapter 5 ï Environment and Social Baseline: provides a general overview of perspectives on the 

baseline environment that support impact analysis. The level of detail for information is determined by 
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what is available from secondary sources and primary data obtained by sampling and analysis, and 

is oriented to the problem of impact. 

ǒ Chapter 6 ï Environment and Social Impact Assessment: Describes the potential environmental and 

social impacts of the proposed Project and their mitigation. General and project-specific guidelines 

were used to assess the potential environmental impacts at the various stages, namely: designing, 

construction and operations of the project. 

ǒ Chapter 7 ï Environmental Management Plan: Presents the Environmental Management Plan and 

Monitoring Program for the project 

ǒ Chapter 8 ï Public Consultation and Information Discussion: Covers public consultation, disclosure 

and the grievance mechanism. The history of public consultation for the Project is reviewed, and 

descriptions of public consultation held during detailed design are provided, along with a summary of 

comments. Future public consultation is suggested. 
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2 Policy, Legal and Administrative Framework 

2.1 National & Sindh Environmental Protection Laws & Policies 

After the 18th amendment was passed by the National Assembly of Pakistan on April 8, 2010, the 

Pakistan Environmental Protection Agency (PEPA) disseminated its power to four provincial 

environmental agencies in Pakistan. The project has been assessed in compliance with the existing legal 

framework in Pakistan, including the Sindh Province, as well as relevant international policies and 

guidelines. The relevant policies, legislation and guidelines of Pakistan applicable to this subproject are 

summarised in this section. 

 Sindh Environmental Protection Act, 2014 

The Sindh Environmental Protection Act of 2014 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 by the 18th Amendment in the Constitution of 

Pakistan in 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 Act:  

ǒ Section 11 (Prohibition of Certain Discharges or Emissions) states that ñSubject to the provisions 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, concentration 

or level which is in excess of the Environmental Quality Standards.ò 

ǒ Section 13-I (Initial Environmental Examination and Environmental Impact Assessment) requires that 

ñNo proponent of a project shall commence construction or operation unless he has filed with the 

Federal Agency an IEE or, where the project is likely to cause an adverse environmental effect, an 

EIA, and has obtained from the Federal Agency approval in respect thereof.ò This IEE will be submitted 

by WAPDA for EPA approval.  

ǒ Section 13-2b (Review of IEE and EIA): The Environmental Protection Agency shall review the EIA 

report and accord its approval subject to such conditions as it may deem fit to impose, or require that 

the EIA be re-submitted after such modifications as may be stipulated or rejected, the project as being 

contrary to environmental objectives.  

ǒ Section 15 (Handling of Hazardous Substances) requires that ñSubject to the provisions of this Act, 

no person shall generate, collect, consign, transport, treat, dispose of, store, handle, or import any 

hazardous substance except (a) under a license issued by the 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 

Pakistan is a party.ò Enforcement of this clause requires the EPA to issue regulations regarding 

licensing procedures and to define óhazardous substance.ô  

ǒ Section 16 (Regulation of Motor Vehicles): Subject to the 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 clause (g) of subsection (1) of Section-6 

of the Act. 

ǒ 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 a fine which may extend to 

one million rupees, 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 the contravention of the provisions of section 11 also constitutes a 

contravention of the provisions of section 15, such contravention shall be punishable under sub-

section (2) only.  
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ǒ Section 19 (Offences by Bodies Corporate): Where any contravention of this Act has been committed 

by a body corporate, and it is proved that such offence has been committed with the consent or 

connivance or, is attributed to any negligence on the part of, any director, partner, manager, secretary 

or other officers of the body corporate, such director, partner, manager, secretary or other officers of 

the body corporate, shall be deemed guilty of such contravention along with the body corporate and 

shall be punished accordingly. 

 Sindh Environmental Protection Agency (Review of Initial Environmental Examination 

and Environmental Impact Assessment) Regulations, 2014 

As defined in section 37 of SEP Act, 2014, the Sindh Environmental Protection Agency formulated the 

Review of Initial Environmental Examination and Environmental Impact Assessment Regulation 2014. 

Under this act, project proponent had to prepare Initial Environmental Examination (IEE) and 

Environmental Impact Assessment (EIA) for projects falling in schedule I and schedule II, respectively. 

Underneath sections clearly defines the steps to follow in order to get final approval (NOC) from SEPA. 

The project falls under the schedule II of SEP Act, under the section of Water management, dams, 

irrigation and flood protection of subsection: 

ǒ Irrigation and drainage projects serving 15,000 hectares and above 

As the project will provide irrigation to an area above 15,000 hectares, an EIA is required to be filled.  

ǒ Review fee: At the time of filling the EIA/IEE the project proponent shall pay the Non- refundable fee 

as defined in schedule-IV of act. 

ǒ Filling: It is required to submit 10 hard and 2 electronic copies of EIA/IEE report along with format 

prescribed in Schedule-V. 

ǒ Preliminary scrutiny: After submission of report, SEPA is bound to reply in 15 days to conform 

EIA/IEE is complete to initiate a process or may demand for additional information, if needed. 

ǒ Public participation: The agency will publish a notification in any English or Urdu national newspaper 

and in a local newspaper providing following details: 

ï A fixed date, time and place of a public hearing 

ï The date fixed shall not be earlier than 15 days from the date of publication of notice 

ï The agency shall also circulate the EIA to the concerned government agencies and solicit their 

comments thereon. 

ǒ Review: The agency shall review the IEE in 2 months and EIA in 4 months of issue of conformation 

of completeness under regulation 9. In reviewing the report, the agency shall conduct an Expert 

committee meeting by Director General SEPA and may solicit views of concerned Advisory committee. 

ǒ Decision: On completion of the review process, the decision of SEPA will be communicated to the 

proponent in the form prescribed in Schedule V;    

ǒ Condition of approval: Regulation 18 defines the validity period of approval of an IEE or EIA to e 3 

years from the date of issue. If construction is commenced during the initial 3 yearsô validity period, 

the validity of the approval shall stand extended for a further period of three years from the date of 

issue with or without fresh EIA. 

ǒ Monitoring: After issue of conformation of compliance, the project proponent shall submit an annual 

report summarizing operational performance of the project, with reference to the condition of approval 

and maintenance and mitigation measures adopted by the project. 

 

 Sindh Occupational Health & Safety Act, 2017 

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 promotion of 

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

needs of all persons at work.  Under the Act, the employer would be responsible for ensuring the health 
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and safety of the workers at workplaces (construction sites are also considered as workplace under the 

act). The act mentions health and safety requirements which need to be complied with by the 

employer/site in-charge and the workers. The Chief Inspector and the inspectors appointed under the act 

shall be responsible for enforcing health and safety requirements prescribed by the act. Penalties shall 

be imposed in case of noncompliance with the requirements.  

 Canal & Drainage Act, 1873 

The Canal and Drainage Act 1873 (CDA) focuses on the construction and maintenance of drainage 

channels and defines powers to prohibit obstruction or order their removal. It also briefly addresses issues 

relating to environmental pollution. Section 70(5) of the CDA clearly states that no one is allowed to 

ñcorrupt or foul the water of any canal so as to render it less fit for the purposes for which it is ordinarily 

used.ò In addition, Section 73 of the CDA gives the power to arrest without warrant or to be taken before 

the magistrate a person who has willfully damaged or obstructed the canal or ñrendered it less useful.ò 

 Sindh Public Property Removal (Removal of Encroachment) Act, 2010 

The Act has been passed by the Provincial Assembly to avoid encroachment and provides measures for 

removal of encroachment from public property. The law specifies: powers to intervene, grievance redress 

and review mechanisms, eviction and recovery of cost of eviction in case of non-compliance, punishment 

for aiding and abetting the act of encroachment, rewards for outstanding performance in removal of 

encroachment, and setting up of grievance redress tribunals. The project proponents and other relevant 

line departments will provide continuous oversight and reinforcement to ensure that public spaces remain 

free from illegal encroachments as outlined in the Act. 

 

Figure 2.1: EIA Review and Approval Procedure 
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 Land Acquisition Act of 1894 

The Land Acquisition Act 1894 provides for the acquisition of private properties for public purposes, 

including development projects in Pakistan. It comprises 55 sections dealing with area notifications, 

survey, acquisition, compensation, apportionment awards, dispute resolutions, penalties, and 

exemptions.  The key clauses of the Act are summarized in Table 2.1. A detailed description of the Act is 

given in RPF. The land acquisition for the subprojects will be carried out in accordance with this act.  

 

Table 2.1: Key Clauses of Land Acquisition Act 

LAA Section Description  

Section 4 Publication of preliminary notification and power for conducting the survey. 

Section 5 Formal notification of land needed for a public purpose. Section 5a covering the 

need for enquiry of the concerns or grievances of the affected people related to 

land prices.  
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LAA Section Description  

Section 6 The Government makes a more formal declaration of intent to acquire land.  

Section 7 The Land Commissioner shall direct the Land Acquisition Collector (LAC) to take 

order the acquisition of the land. 

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

measured and planned. 

Section 9 The LAC gives notice to all project-affected persons (PAPs) that the Government 

intends to take possession of the land and if they have any claims for 

compensation, then these claims are to be made to him at an appointed time.  

Section 10 Delegates power to the LAC to record statements of the PAPs in the area of land 

to be acquired or any part thereof as co-proprietor, sub-proprietor, mortgage, and 

tenant or otherwise. 

Section 11 Enables the Collector to make enquiries into the measurements, value, and claim 

and then to issue the final ñawardò. The award includes the landôs market area and 

the valuation of the compensation. 

Section 11 A  Enables the Collector to acquire land through private negotiations upon request of 

Head of the acquiring department. Upon receipt of any such request, the collector 

is empowered to constitute/notify a committee for assessment of the market value 

of land and verification of title of ownership. On agreement by Head of Acquiring 

Department, with negotiated market value determined by the committee, the 

collector shall then direct parties to execute sale deed in favor of acquiring 

department on stamp paper.     

Section 11 B  Provides a time limit of six months to complete the land acquisition process from 

the date of notification under Section-4.  

Section 16 When the LAC has made an award under Section 11, he will then take possession 

and the land shall thereupon vest absolutely in the Government, free from all 

encumbrances.  

Section 18 In case of dissatisfaction with the award, PAPs may request the LAC to refer the 

case onward to the court for a decision. This does not affect the Government taking 

possession of the land.   

Section 23 The award of compensation to the title holders for acquired land is determined at 

i) its market value of land, ii) loss of standing crops, trees and structures, iii) any 

damage sustained at the time of possession, iv) injurious affect to other property 

(moveable or immoveable) or his earnings, v) expenses incidental to compelled 

relocation of the residence or business and vi diminution of the profits between the 

time of publication of Section 6 and the time of taking possession plus 15% 

premium in view of the compulsory nature of the acquisition for public purposes. 

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

acquisition. 

Section 31 Section 31 provides that the LAC can, instead of awarding cash compensation in 

respect of any land, make any arrangement with a person having an interest in 

such land, including the grant of other lands in exchange. 

Section 48A  

(LAA-1986) 

If within a period of one year from the date of publication of declaration under 

section 6 in respect of any land, the Collector has not made an award under section 

11 in respect to such land, the owner of the land shall, unless he has been to a 

material extent responsible for the delay be entitled to receive compensation for 

the damage suffered by him in consequence of the delay.   

 Other Relevant Environmental Legislation 

An overview of other relevant legislation relevant to the environmental and social aspects of the Project 

is presented in Table 2.3. 

 

Table 2.2: Other Relevant Social and Environmental Legislation 
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Legislation / 

Guidelines 

Brief Description Relevance to the Proposed 

Subprojects 

Pakistan 

Labour Policy 

2010 

policy recognizes that workers and employers must 

enjoy reasonable benefits as can be sustained by the 

economy without suffering set-backs. 

Forced labour and child 

labour will not be allowed 

Factories Act, 

1934 (as 

amended to 

1997) 

The clauses relevant to the project are those which 

concern the health, safety, and welfare of workers, 

disposal of solid wastes and effluents, and damage 

to private and public property.  The Factories Act also 

provides regulations for handling and disposal of toxic 

and hazardous materials 

Workers shall be protected 

from risks associated with 

wastewater discharges and 

emissions 

Sindh Bonded 

Labor System 

(Abolition) Act 

(2005)  

The Bonded Labor System (Abolition) Acts seek to 

eradicate bonded labor practices prevailing in the 

respective provinces.   

Bonded/forced labour will 

not be allowed  

Sindh 

Minimum 

Wages Act 

2015 for 

Unskilled 

Workers 

Ordinances 

(1969) 

The ordinances state that every employer shall be 

responsible for the payment of minimum wages 

required to be paid under the ordinances to all 

unskilled workers employed, either directly or through 

a contractor, in his commercial or industrial 

establishment 

Labour wages should be 

paid in accordance with this 

act 

Sindh 

Environmental 

Quality 

Standards 

2016 

Sindh Environmental Quality Standards (SEQS) were 

notified in 2016.  SEQS relevant to the Project 

include:  

¶ Municipal and liquid industrial effluents (32 
parameters)  

¶ Industrial gaseous emissions (16 parameters) 

¶ Motor vehicle exhaust and noise (used and 
new vehicles) 

¶ Ambient air quality (9 parameters) 

¶ Drinking water quality (35 parameters 
categorized under biological, physical, 
chemical inorganic and organic, and 
radioactive parameters)  

¶ Noise (four zones during day and night).  

The proposed project will 

comply with these 

standards. 

Forest Act 

(1927) and 

Forest 

(Amendment) 

Act (2010) 

The Forest Act of 1927 establishes the right of GoP 

to designate areas of reserved forest, village forest 

and protected forest. GoP is enabled to acquire such 

areas in order to prohibit or restrict the public use of 

such resources or other activities within them.  

It has been confirmed in 

consultation with the Forest 

Department that no such 

areas are present within the 

study area 

Protection of 

Trees and 

The Protection of Trees and Brushwood Act of 1949 

prohibits the cutting or lopping of trees along roads 

and canals planted by the Forest Department unless 

ESIAs will be prepared in 

consistence with this Act.  
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Legislation / 

Guidelines 

Brief Description Relevance to the Proposed 

Subprojects 

Brushwood 

Act (1949) 

the prior permission of the Forest Department is 

obtained. 

Sindh Wildlife 

Protection 

Ordinance 

1972 

The ordinance requires the protection of wildlife 

species declared as protected and game animals. 

This ordinance restricts hunting of protected and 

game animals. Game animals can be hunted under 

permit from the wildlife department. It declares certain 

areas as national parks and game reserves where 

hunting and spoiling of its natural landscape and 

environment is prohibited. 

No personnel or staff 

related to the project, 

including contractor staff, 

will be allowed hunting or 

otherwise disturbing 

wildlife. 

Wildlife and 

Biodiversity 

(Protection, 

preservation 

and 

conservation 

management 

act), 2015 

The Act has been instated to consolidate the laws 

relating to protection, preservation, conservation and 

management of wildlife in Sindh. It places restrictions 

on hunting, possession and display of wildlife, trade 

and trafficking of wildlife or wildlife products, and 

protected areas. Wildlife offences and penalties for 

those offences are provided in the Act.  

This act will apply to all the 

project workers 

Sindh Solid 

Waste 

Management 

Board Act, 

2014 

Government of Sindh has established Sindh Solid 

Waste Management Board (SSWMB) under the 

Sindh Solid Waste Management Board Act 2014. 

SSWMB is responsible for the collection and disposal 

of solid and other wastes in the Province of Sindh. 

The project will take the 

SSWMB onboard wherever 

the project activities have 

the potential to generate 

solid waste 

Workers 

Compensation 

Act, 2013 

Minimum 

Wages Act 

2015 

The Act provides for the regulation of minimum rates 

of wages and various allowances for different 

categories of workers employed in certain industrial 

and commercial undertakings and establishments.  

In the budget for FY 2021-22, the Sindh Government 

has set the minimum monthly wages in the province 

at Rs. 25,000/-7. 

The subprojects needs to 

ensure that all workers are 

paid at least minimum 

wages. If this is ensured, 

the Act will not affect the 

Project. 

Sindh 

Transparency 

and Right to 

Information 

Act, 2016 

The Act provides for ensuring transparency and 

access to information in Sindh.  

Information of proposed 

projects will be shared on 

SIDôs website 

Motor Vehicle 

Ordinance 

(1965) and 

Rules (1969) 

The ordinance deals with the licensing requirement 

for driving; powers of licensing authority, Regional 

Transport Authority and those of Court vis-à-vis 

disqualification for license and registration 

requirements to control road transport; 

compensations for the death of or injury to a 

passenger of public carrier; powers of Road 

The contractor will have to 

comply with these Rules. 

                                                      
7 https://www.dawn.com/news/1629507/sindh-proposes-20pc-hike-in-govt-employees-salaries-sets-minimum-wage-at-rs25000 
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Legislation / 

Guidelines 

Brief Description Relevance to the Proposed 

Subprojects 

Transport Corporation; traffic rules, power to limit 

speed, weight, use of vehicles; power to erect traffic 

signs; specific duties of drivers in case of accident 

and powers of police officers to check and penalize 

traffic offenders. 

Highway 

Safety 

Ordinance 

(2000) 

This Ordinance includes provisions for licensing and 

registration of vehicles and construction equipment; 

maintenance of road vehicles; traffic control offenses, 

penalties and procedures; and the establishment of a 

police force for motorways and national highways to 

regulate and control the traffic as well as keep the 

highways clear of encroachments. 

The contractor will have to 

comply with this Ordinance. 

Pakistan Penal 

Code (1860) 

The Pakistan Penal Code deals with offences where 

public or private property and/or human lives are 

affected due to the intentional or accidental 

misconduct of an individual or body of people. In the 

context of the environment, the Penal Code 

empowers local authorities to control noise, toxic 

emissions and disposal of effluents. 

The contractor will have to 

comply with this Code. 

Regulation of 

Mines and Oil 

Fields/ Mineral 

Development 

Act (1948) 

This legislation provides regulatory procedures for 

the quarrying and mining of construction material on 

the public as well as private lands. 

The contractor will have to 

comply with this Act. 

Pakistan 

Antiquity Act, 

1975 

It requires that all accidental discoveries are reported 

to the federal Department of Archeology. It also 

makes the federal government the owner of all buried 

antiquities discovered from any site, whether 

protected or otherwise. 

Chace-finds are to be 

reported to provincial 

archaeological departments 

Sindh 

Prohibition of 

Employment of 

Children Act, 

2017 

According to this Act, "child" means a person who has 

not completed his fourteenth year of age. The act 

specifies that no child shall be employed or permitted 

to work in any establishment. 

Children aged below 18 will 

not be engaged in 

construction works 

 Legislation Related to Gender-Based Violence 

Legal and Policy Framework of Pakistan. Article 25 of the Constitution of the Islamic Republic of 

Pakistan, while guaranteeing gender equality, empowers the State to make special provisions for the 

protection of women. This includes protection of the right to life, liberty, economic empowerment, and 

education. The GBV is covered under the legal framework of GoS to protect women against harassment 

in the workplace. The Sindh Protection Against Harassment of Women in the Workplace  Act, 2010 

requires a number of actions to protect women against harassment in the workplace. As a result, the GoS 

appointed a woman as the provincial Women's Ombudsperson for receiving  and disposing of complaints 

of working women against harassment in their respective places of employment..  
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International Commitments Signed by Pakistan. The 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 No. C-100 (Equal Remuneration Convention) and C-111 

Discrimination (Employment and Occupation). CEDAW obliges member States, to eliminate all forms of 

discrimination against women and bring de-jure and de facto equality between men and women. It also 

obliges States to take all legislative, administrative and other measures to ensure women's participation 

in economic, political and national life. In addition to CEDAW, ILO Convention No. 100 and No. 111 

provide for equality of opportunity and treatment in all employment-related matters including 

remuneration. 

2.2 3.4 Environmental Regulatory Authorities 

The Sindh Environmental Protection Agency (EPA) is the relevant environmental regulatory authority.  

The provincial EPAs are responsible for environmental regulation and implementing 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 implementation of EMPs.  

Statutory functions of the provincial EPAs are to: 

Å Administer and implement the Environmental Protection Act, its rules and regulations 

Å Review IEE/EIA, preparation of procedures and guidelines 

Å Prepare, revise and enforce EQS (industries, municipalities, vehicular emission) 

Å Establish and maintain laboratories, certification of laboratories for conducting tests and 

analysis 

Å Assist local Councils, Authorities and / or Government Agencies in the execution of projects 

Å Establish a system of surveys, monitoring, examination, and inspection to combat pollution 

Å Conduct training for Government functionaries and industrial management 

Å Provide information and education to the public on environmental issues 

Å Publish the Annual State of the Environment report 

Å Undertake surveys and qualitative and quantitative analysis of data on air, soil and water 

quality, and industrial, municipal and traffic emissions 

Å Take measures to promote environment-related Research and Development (R&D) 

activities. 

 

Other key relevant departments in the province and their roles are summarized below. 

Å Forest 

o Preparation and implementation of policies and programs in the forestry sector.  
o Implementation of Forestry Laws and rules. 
o Protection, conservation, development, and management of renewable natural 

resources, particularly forests and rangelands in the province. 
o Sustainable management of forest for production of timber, firewood and other 

non-timber produce and services. 
o Demarcation and protection of Forest land against encroachment. 
o Raising of nurseries and plantations. 
o Provide extension services for mass awareness and conduct research and 

training for capacity building. 
o The Forest Department will be involved in case of the need to fell any trees in 

the government forests. 

¶ Wildlife 
o Protection, conservation, preservation, and management of wildlife. 
o Management of protected areas, wildlife parks, safaris, and zoos. 
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o Public and private participation through trophy hunting, private breeding farms 
and hunting associations. 

o As such no protected 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. 

¶ Fisheries 
o Extension services/fish farming/aquaculture development. 
o Conservation, management and development of natural resources. 
o Production of fish seed under controlled conditions. 
o Research and training activities. 
o Introduction of new technologies for enhancing fish production. 
o The Fisheries Department will be involved in case of any damage to any fish 

resources and fishponds caused by the project activities.  

¶ Revenue Department 
o The revenue department is responsible for the acquisition of land (permanent or 

temporary) including assessment, valuation, disbursement of compensation, and 
mutation in favor of implementing agencies. 

¶ Agriculture Department 
o In case of an impact on crops and fruit trees, the Agriculture Department is fully 

responsible for the assessment and valuation of losses. 

¶ Communication & Works (C&W) Department 
o The C&W will be involved in the assessment and valuation of losses in case of 

project impact on structures/ buildings and roads. 

 

2.3 World Bank Operational Policies  

The World Bank Safeguard Policies applicable to the SWAT project and their relevance to the Akram 

Wah Subproject are given in  Table 2.3.  

 

Table 2.3: of World Bank OPs for the SWAT Project and Relevance to Akram Wah 

Directive Policy 
Trigger Status 

Relevance to Akram Wah 
Triggered Not Triggered 

Environmental 

Assessment 

OP/BP/GP 

4.01 
V  

The subproject can be classified as 

Category B as the proposed works will be 

rehabilitation of existing canal and will be 

carried out within the existing ROW. ESIA 

has been carried compliance with this 

policy 

Natural Habitats 
OP/BP 

4.04 
V  

Ecological studies have been carried out 

in the project area 

Pest 

Management 
OP 4.09 

V 

 

Not relevant to Akram Wah but integrated 

pest management measures are 

proposed in the ESMF 

Cultural 

Property 

OP 

11.03/OP 

4.11 

V 

 Chance-find procedures are included 

Involuntary 

Resettlement 

OP/BP 

4.12 

V 

 

 Rehabilitation of Akram Wah Canal on 

the left bank will involve resettlement 

issues, including legacy issues related to 

people recently displaced by the GOS 

through an Anti-encroachment drive on 

Supreme Court orders.. RAP and a 
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Directive Policy 
Trigger Status 

Relevance to Akram Wah 
Triggered Not Triggered 

Corrective Action Plan (CAP) has been 

prepared based on audit to mitigate 

impacts on AED affectees along the 

Akram Wah Canal, in retrospect 

Indigenous 

Peoples 

OP 

4.20/OP 

4.10 

 U  

Forests 
OP/BP 

4.36 
 U  

Safety of Dams 
OP/BP 

4.37 
 

U 
 

Projects in 

Disputed Areas 

OP/BP/GP 

7.60 
 

U 
 

Projects in 

International 

Waterways 

OP/BP/GP 

7.50 
V 

 This policy is triggered since the project 

activities rely on the water from the Indus 

River, which is an international waterway. 

Project activities will be limited to 

renovation of existing irrigation facilities to 

improve agriculture water productivity and 

the activities are not expected to increase 

water abstraction from the Indus River. 

Thus, (i) the project will not adversely 

impact the quantity or quality of water in 

the international waterway and (ii) the 

project investments will not be adversely 

affected by the other ripariansô possible 

water use. Therefore, the project falls 

within the exception to the notification 

requirements as set forth in paragraph 

7(a) and 7(b) of OP 7.50. The exception 

to the notification requirement was 

approved by the South Asia Regional Vice 

President on Month, XX, 2021. 

2.4 World Bank EHSGs 

The Environment, Health, and Safety Guidelines (EHSGs) contain the performance levels and measures 

that are generally considered to be achievable in new facilities or projects by existing technology at 

reasonable costs.  In addition, there are also industry-specific EHS guidelines. The guidelines that are 

relevant to the Project are: General EHS Guidelines8. 

2.5 International Conventions 

Pakistan is signatory to a large number of International treaties and conventions, those are related to 

protection of ozone layer, protection of wetlands, conservation and wise use of different biological 

resources, safe handling and storage of genetically modified organisms, protection of water bodies of 

international importance and attached biodiversity and to controlled trans boundary movement of 

hazardous wastes and their disposal 

                                                      
8 https://www.ifc.org/wps/wcm/connect/554e8d80488658e4b76af76a6515bb18/Final%2B-

%2BGeneral%2BEHS%2BGuidelines.pdf?MOD=AJPERES  

https://www.ifc.org/wps/wcm/connect/554e8d80488658e4b76af76a6515bb18/Final%2B-%2BGeneral%2BEHS%2BGuidelines.pdf?MOD=AJPERES
https://www.ifc.org/wps/wcm/connect/554e8d80488658e4b76af76a6515bb18/Final%2B-%2BGeneral%2BEHS%2BGuidelines.pdf?MOD=AJPERES
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Table 2.4: International Treaties and Conventions  

Theme Convention Date of 

treaty 

Entry into force 

in Pakistan 

Trans boundary 

movement of 

hazardous 

waste and 

disposal 

Basel Convention on the Control of Trans boundary 

Movements of Hazardous Wastes and their Disposal: It 

deals with the controlled trans-boundary movement of 

hazardous waste and disposal. The Convention provides for 

three sets of measures with binding obligations. These are: 

Strict control of trans-boundary movement of hazardous waste; 

Environmentally sound management of hazardous waste; and 

Enforcement and implementation of the provisions of the 

convention at international and national levels. 

1989 1994 

Organic 

pollutants 

Stockholm Convention on Persistent Organic Pollutants: 

This convention protects human health and the environment 

from the harmful impacts of persistent organic pollutants which 

are chemicals that remain intact in the environment for long 

periods, become widely distributed geographically and 

accumulate in the fatty tissue of humans and wildlife. 

2001 2008 

Cultural heritage Convention Concerning the Protection of the World 

Cultural and Natural Heritage: It requires parties to adapt a 

general policy on the protection of the natural and cultural 

heritage, to set up services for such protection, to develop 

scientific and technical studies, to take appropriate legal, 

technical, scientific and administrative measures and to foster 

training and education for such protection. 

1972 1976 

International 

trade of 

hazardous 

chemicals 

Rotterdam Convention on Prior Informed Consent (PIC) for 

Certain Hazardous Chemicals and Pesticides in 

International Trade: The Rotterdam Convention is an 

international treaty designed to facilitate informed decision-

making by countries with regard to trade in hazardous 

chemicals. It establishes a list of covered chemicals and 

requires parties seeking to export a chemical on that list to first 

establish that the intended importing country has consented to 

the import. It also requires that a party seeking to export a 

chemical that is not listed under the Convention but that is 

subject to a ban or severe restriction in its own territory must 

provide notice to the importing country of the proposed export 

1998 1999 

Desertification 

United Nations Convention to Combat Desertification 

(UNCCD): This convention attempts to combat desertification 

and mitigate the effects of drought in countries experiencing 

serious/desertification. It is supported by international 

cooperation and takes and integrated approach for sustainable 

development in the affected areas. 

1994 1997 

Climate change 

and the ozone 

layer 

Montreal Protocol on Substances that Deplete the Ozone 

Layer: The 1987 Montreal protocol on substances that deplete 

the ozone layer under which parties have to take appropriate 

measures to protect human health and the environment from 

human activities which change or are likely to change the ozone 

layer, by reducing the emissions of certain substances that 

deplete or change the ozone layer 

1987 1993 

Vienna Convention for the Protection of the Ozone Layer: It 

acts as a framework for the international efforts to protect the 

ozone layer with a primary objective to protect human health 

and the environment against adverse effects resulting from 

human activities that modify or are likely to modify the ozone 

layer. 

1985 1993 

United Nations Framework Convention on Climate Change 

- the primary objective is the stabilization of greenhouse gas 

concentrations in the atmosphere at a level that would prevent 

dangerous anthropogenic interference with the climate system. 

1992 1994 

Kyoto Protocol to the United Nations Framework 

Convention on Climate Change - enabled by the above 

Convention on Climate Change. It has more powerful and 

legally binding measures. It sets binding targets for 37 

1997 2005 
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Theme Convention Date of 

treaty 

Entry into force 

in Pakistan 

industrialized countries and the European community for 

reducing greenhouse gas emissions. 

Paris Agreement - Its aim is to strengthen the global response 

to the threat of climate change by keeping a global temperature 

rise this century well below 2 degrees Celsius above pre-

industrial levels and to pursue efforts to limit the temperature 

increase even further to 1.5 degrees Celsius. 

2016 2016 

Biodiversity and 

the protection of 

plants and 

animals 

Convention on Biological Diversity ï It covers ecosystems, 

species, and genetic resources and also the field of 

biotechnology. The objectives are: conserve of biological 

diversity; sustainable use of its components; and fair and 

equitable sharing of benefits arising from genetic resources. 

1992 1994 

Cartagena Protocol on Biosafety to the Convention on 

Biological Diversity - addresses potential risks posed by living 

modified organisms resulting from modern biotechnology. 

2000 2009 

Bonn Convention on the Conservation of Migratory 

Species of Wild Animals - aims to conserve terrestrial, marine 

and avian migratory species throughout their range. It is 

concerned with the conservation of wildlife and habitats on a 

global scale. 

1979 1987 

The Convention on Wetlands of International Importance, 

Ramsar 1971 - Principal obligations to promote designation and 

conservation of wetlands, and to train and encourage research 

1971 1976 

Convention on International Trade in Endangered Species 

of Wild Fauna and Flora (CITES) - Strict regulation (including 

penalization, confiscation of the specimen etc.) regarding trade 

of all species threatened with extinction or that may become so, 

in order not to endanger their survival. 

1975 1976 

 ILO  Labor 

Conventinos 

The Government of Pakistan has ratified 36 ILO Conventions, 

including 8 fundamental conventions, as of now. In the South 

Asian sub-region, Pakistan is the second country that has 

ratified all eight fundamental conventions as enshrined in the 

ILO Declaration on Fundamental Principles and Rights at Work. 

The ILO works in close collaboration with its tripartite 

constituents towards achieving Pakistanôs decent work 

objectives 

The ILO Governing Body has identified eight ñfundamentalò 

Conventions, covering subjects that are considered to be 

fundamental principles and rights at work: freedom of 

association and the effective recognition of the right to collective 

bargaining; the elimination of all forms of forced or compulsory 

labor; the effective abolition of child labor; and the elimination of 

discrimination in respect of employment and occupation. 

1. Freedom of Association and Protection of the Right to 

Organize Convention, 1948 (No. 87) 

2. Right to Organize and Collective Bargaining 

Convention, 1949 (No. 98) 

3. Forced Labor Convention, 1930 (No. 29) (and its 2014 

Protocol ) 

4. Abolition of Forced Labor Convention, 1957 (No. 105) 

5. Minimum Age Convention, 1973 (No. 138) 

6. Worst Forms of Child Labor Convention, 1999 (No. 

182) 

7. Equal Remuneration Convention, 1951 (No. 100) 

8. Discrimination (Employment and Occupation) 

Convention, 1958 (No. 111) 
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3 Description of the Subproject 

3.1 General  

This subproject includes the rehabilitation of the Akram Wah, which off takes from the left bank of the 

River Indus at Kotri Barrage, near Hyderabad city. Administratively, the project area lies within the districts 

of Hyderabad, Tando Muhammad Khan and Badin.  

The Akram Wah is 87m (285ft) wide at its head, reducing to 18m (60ft) at the tail. The Sanctioned 

Discharge for Akram Wah is 3,714 cusecs at the head regulator. This sanctioned discharge is aligned 

with the Water Apportionment Accord and, therefore cannot be changed. It is understood that during 

periods of peak flows in the River Indus, a higher Peak Discharge of 3,714 cusecs + 20% = 4,457 cusecs 

may be available. If sufficient water is available, the peak flow can either be provided from the Indus via 

the head regulator, or from Fulleli Canal to serve the Gaja Branch command area or via Akram Wah 

sluices at Ali Pur to serve the command area at the tail of Akram Wah. 

The main purpose of the Akram Wah is for irrigational use, however, as Akram Wah passes through three 

urban areas ï Hyderabad, Matli and Tando Mohammad Khan as such Akram Wah is operated as a 

perennial canal and  part of the water supply for these cities is now withdrawn from the canal. It is treated 

before being delivered by a pipe network to the towns. In addition, numerous private pump stations are 

located along the canal, withdrawing water for all purposes ï drinking, livestock use and irrigation. 

Individuals can be observed filling containers for home consumption, and others filling tanks carried by 

animal-drawn or motorcycle drawn trailers. All these activities clearly indicate the vital part played by 

Akram Wah in not only agricultural activities but also in supporting the existence of the towns and 

communities along its route. 

Figure 3.1: Akram Wah passing through the 
urban area 

Figure 3.2: Akram Wah passing through the 
rural area 

  

It is apparent that the demand for water supply from the canal has increased relative to the assumptions 

made in the original design. Where the canal flows through these urban areas, there is heavy 

encroachment up to and onto the embankments, and in some extreme cases, into the canal where 

buildings have been constructed out from the bank. Outside of urban areas, trees are common on both 

embankments of the canal, and agriculture is practice up to the embankment toes in many cases.  

3.2 Scope of Works 

Full details of all proposed works can be found in Volumes I of the Design Report for Akram Wah. 

The project scope includes: 

ǒ Removal and disposal of existing damaged canal lining  
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ǒ Retaining walls to be constructed through Hyderabad city area  

ǒ Reprofiling previously lined sections as an earthen canal including earthworks to form the canal prism 

and disposal of surplus material 

ǒ Embankment raising and strengthening  

ǒ Killa bushing where required to encourage berm formation 

ǒ Reinstatement of the Inspection Path (IP) and the Non-Inspection Path (NIP) as per required design 

ǒ Replacement of 4 nr cross-regulators 

ǒ Replacement of 13 nr head regulators for directly off-taking channels and 1nr escape structure along 

Akram Wah. 

ǒ Replacement of 8 nr syphons crossing under Akram Wah 

ǒ Replacement of existing sanctioned pump houses which need to be relocated during project 

implementation 

ǒ Replacement of 18 bridges (including 6 foot bridges) which present a significant constraint to the flow 

and in poor condition 

ǒ Protection works to abutments, piers and deck slabs of existing pre-stressed concrete (PSC) bridges 

ǒ Construction of 4 nr Darogha landhis at key regulating groups on Akram Wah 

ǒ Replacement or shifting of utility lines, such as power lines, at RD 112 cross regulator with the support 

of relevant authorities  

ǒ Fully furnished Inspection Bungalow and office accommodation for O&M staff of Left Bank Canal 

AWB at Badin 

ǒ Construction of Engineerôs office, residence and staff accommodation at Tando M Khan 

3.3 Subproject Area 

The subproject starts at the head regulator of Akram Wah at Kotri Barrage and ends at its tail regulator 

at RD 382.8, about 14 kilometres to the east of Badin town on Badin-Khoski road. The subproject area is 

shown in Figure 1.3. 

The Corridor of Impact (CoI) will mostly fall within the government owned Right of Way (RoW) running 

parallel to the canal. However, some works will be located beyond the RoW of the canal, such as: 

¶ Disposal of material excavated from canal ï The areas will fall within and outside the RoW,  

¶ Establishment of borrow areas. These will be established within and outside the RoW; 

¶ Realignment of canal reaches where head regulators and syphons are replaced at a different 

location ï realignment will fall inside and outside the RoW; 

¶ Realignment of roads to tie into replaced road bridges; and, 

¶ Construction of a new AWB building at Badin ï this falls outside the RoW of Akram Wah but will 

be constructed on land owned by the AWB.  

The RoW lies beyond the outer toe of both embankments of the canal that runs parallel to the 

embankments for the entire length of the canal. RoW is taken as 315 ft wide strip through which the 

Akram Wah passes. 

The area surrounding Akram Wah is dominated by agricultural lands, tree thickets and orchards, but it 

also passes through three urban areas, namely: Hyderabad, Matli (District Badin) and Tando Muhammad 

Khan. 

Within urban areas, the RoW is heavily encroached upon by settlements (as shown in Figure 3.4. below). 

Outside urban areas, agricultural land, managed orchards, and archaeological and cultural sites 

(mosques and graveyards) exist within the RoW. The area people follow agricultural practices and they 

have encroached upon the government-owned land. Villages and smaller hamlets are present within the 

agricultural land, housing schemes, cattle farming, poultry farms, graveyards, shrines and houses/shops 
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fish ponds, industrial, agricultural and commercial pumping stations, government dispensaries and police 

stations.  

Figure 3.3:Typical photographs of settlements within the ROW 

 

Government school situated within ROW 

 

Government Dispensary within ROW 

 

Tree shrubs, herbs, grasses and sedges are common species present on the banks of Akram Wah. 

Vegetation and trees will be cleared in the vicinity of the planned structure. Common species present on 

the canal embankments and on structural sites include; Phoenix dactlifera (Khajoor), Ficus religiosa 

(Pipal), F. bengalensis, Eucalyptus sp. (sofaida), Acaica nilotica (Babur), Melia indica (Neem) trees etc. 

The majority of the construction operations will be completed within the canal prism and along the 

inspection path and non-inspection path of Akram Wah. However, the roads passing through these towns 

and cities will be utilised by the contractor to transport construction materials to work sites. The main 

Hyderabad-Badin road runs parallel to Akram Wah that will be frequently used by the contractorôs plant, 

in addition to village roads leading to work sites. 

The impact of improved irrigation reliability, equity and efficiency will be felt over the entire 644,949 acre 

command area supplied of Akram Wah. The command area of Akram Wah is spilt into the following areas:  

ǒ Gaja Branch off take (118,968 acres) 

ǒ Off takes downstream of 70th mile (475,672 acres) 

ǒ From Sukkur to Direct Outlets / Pumps from RD 4+000 to RD 381+000 (31,327 acres);  

ǒ From Sukkur to Shadi Wah Small (14,273 acres); and  

ǒ From Fulleli to Shadi Wah Small (4,709 acres). 

3.4 Justification for Works  

 Condition Assessment 

A condition assessment survey of Akram Wah was carried out during the 2019-2020 annual closure 

period. The inspections commenced on 26th December 2019 and continued until 10th January 2020.  

All regulating structures including cross regulators and the head regulators for off-taking canals were 

inspected along with the canal section (prism and embankments) and crossing structures such as pre-

stressed concrete (PSC) bridges, village road bridges (VRBs), railway bridge, footbridges, water course 

aqueducts, syphons and pipeline crossings. 

The Condition Assessment Report indicates that the overall condition of the structures is poor and most 

of the structures should be replaced. The condition survey for the hydro-mechanical equipment reached 

a similar conclusion regarding the need for replacement of most items. Typical photographs of damaged 

lining and structures are shown in Figure 3.4. 
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Figure 3.4: Typical photographs of existing condition of Akram Wah infrastructure 

  

Damaged concrete lining and Humps Damaged brick lining 

  

Poor condition of 70th Mile Cross regulator Collapsed Footbridge 

 

 Justification by Component 

The proposed works have been agreed through consultation with SIDA and the AWB, and based on the 

condition assessment and agreed design criteria. Justification for the major components of the works is 

provided in the following table. 

Table 3.1: Justification for Proposed Works  

Proposed Works Justification  

Removal of existing canal lining from RD 

0 to 193.8 

Existing canal lining in poor condition, reducing the conveyance 

capacity of the canal to 2,800 cusecs (compared to the 

sanctioned discharge of 3714 cusecs) and resulting in water 

shortages at the tail of the command. Given its present 

condition, it is no longer economical to repair the existing lining. 

Construction of retaining walls through 

Hyderabad city area 

A controlled canal section is required through Hyderabad city 

area, to reduce roughness and increase the conveyance 

efficiency and capacity. A retaining wall maximises the 

conveyance capacity whilst minimising the total land use 

required for the canal ï therefore reducing land take and 

resettlement impacts associated with rehabilitating the canal 

through Hyderabad. 
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Proposed Works Justification  

Canal re-profiling for previously lined 

sections 

Earthworks required to restore canal prism to increase the 

conveyance capacity and reduce water shortages at the tail of 

the canal. 

Embankment raising and strengthening  Embankments required to ensure Peak discharge of 4,457 

cusecs can be passed safely with adequate freeboard to 

reduce risk of overtopping embankments which would lead to 

interrupted irrigation supplies to the command area. 

Replacement of regulating structures Existing structures generally in poor condition and require 

replacement ï new structures will provide additional control 

and allow better water management, increasing efficiency and 

equity in supply distribution, while minimising loses. 

Replacement of syphonôs Existing structures generally in poor condition and require 

replacement to ensure continued supply to command areas 

served by the syphons. 

Replacement of pump houses Existing structures generally in poor condition and require 

replacement 

Replacement of 18 bridges, including 6 

foot bridges 

Existing structures being replaced where the existing freeboard 

to the proposed peak water levels is insufficient. This will allow 

peak flows to be conveyed along the canal, ensuring efficient 

use of peak supplies when available.  

Construction of AWB outposts, offices and 

residence 

Buildings required to ensure on-going operation and 

maintenance of the irrigation system 

Construction of Engineers office, 

residence and staff accommodation 

Buildings required for implementation phase to facilitate the 

supervision of the works and ensure high quality construction 

Relocation of utilities, such as power lines, 

gas pipeline and water pipelines 

Relocation of existing utilities with close coordination of the Sui 

Gas Agency and power authorities. 

3.5  Pre-Construction Phase Activities 

The following activities were completed during the design phase: 

ǒ Topographic survey 

ǒ Survey of vegetation and tree count for clearance 

ǒ Strip survey of Right of Way (RoW) 

ǒ Identification of diversion of services (water supply, electricity, telephone, gas pipe lines etc) 

ǒ Sediment analysis 

ǒ Hand pump and surface water analysis 

3.6 Construction Phase Activities  

The construction activity on the project will commence after the getting necessary clearance including 

approval from World Bank and SEPA etc. standard & environmentally compatible construction materials 

(Cement, Sand, Steel reinforcement, bricks etc) and techniques / construction practices will be employed 

besides adopting Standard Operation Procedure (SOPs) set out in the EMP. 

The specific activities required for different phases of the rehabilitation works given in detailed below. The 

works shall be implemented by a contractor who is yet to be appointed. Overall responsibility for the 

execution of the construction works lies with SIDA, and operation and maintenance lies with the Left Bank 

Canal AWB. 

 Site Clearance 

All existing vegetation, tress, and any structures, will be cleared from the following areas: 
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ǒ Between the outer toes of the proposed embankments, and any additional areas required for the 

contractorôs working space from head to tail of Akram Wah; 

ǒ The footprint of proposed hydraulic structures and the realigned route of connecting reaches of canal; 

ǒ The footprint of proposed bridges, and the realigned route of connecting reaches of roads; 

ǒ Sites of Darogha landhis, AWB buildings at Badin and site for Engineerôs facilities at Tando 

Mohammad Khan; 

ǒ Sites of contractorôs camps; and, 

ǒ Any major haul routes ï where new routes are to be established. 

As part of the site clearance, existing utilities (see Table 3.4 for the details)  will also need to be relocated.  

A total of 6,305 mature trees, on the embankments, are expected to be cut as a result of the site clearance 

activities.  A compensatory tree plantation of 31,525 trees (at the ratio of 5 new trees per each tree cut) 

will be developed along the embankments after completion of the works. A detailed inventory of the 

affected trees and proposed compensatory tree plantation plan are described in Annex 1 and Section 

6.8, respectively.  

 Ground Investigation 

It is intended that during the initial stage of implementation, the contractor will undertake ground 

investigations at the site of major structures to confirm ground conditions prior to construction 

commencing. Major structures will comprise those hydraulic structures which incorporate steel sheet pile 

cut-offs and road bridges with reinforced concrete pile foundations. For each of these structures a typical 

ground investigation has been scoped including boreholes, trial pits, in-situ testing, sampling and 

laboratory testing.   

For Akram Wah Canal, ground investigations will be carried out at the following sites; 

ǒ RD 4 Cross Regulator ï RD 4.0  

ǒ Gaja Cross Regulator ï RD 111.6  

ǒ 70th Mile Cross Regulator ï RD 330.7  

ǒ Kazia Cross Regulator ï RD 351.4  

ǒ Road bridges  

 Canal Remodelling Works 

3.6.3.1 Removal and Disposal of Existing Canal Lining  

As part of the canal rehabilitation works, the existing canal lining from RD 0 to 193.8, which is damaged, 

is to be removed. The condition of the existing lining is shown in Figure 3.4.  

Approximately 10.5 million cubic feet9 (cft) of canal lining will be removed and disposed of along with the 

spoils at designated disposal areas shown in Figure 3.6. These disposal areas are located within the 

existing right of way, outside the canal embankments. Additional disposal sites will be idenfified by the 

Contractor if required.   

3.6.3.2 Excavation of Canal Banks and Disposal of Spoil 

A total of 129,000,000 cft of material will be excavated from RD 0 to the tail. Of this, 74,000,000 cft will 

be permanently disposed of within and beyond the RoW. An additional 55,000,000 cft will need to be 

disposed of outside the RoW.   

Material will be temporarily stockpiled; this material will be reused as backfill behind the retaining walls 

and in the strengthening of canal embankments.  A typical cross-section showing excavation of the canal 

is provided in shown in Figure 3.5. Before the commencement of excavation or de-silting activity Spoil 

                                                      
9 1 m³ = 35.314667 ft³ or 1 ft³ = 0.028317 m³ 
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disposal plan will be prepared and shared with SIDA-EMU team and finally it will approved from Project 

Director. 

Figure 3.5: Typical Excavation from RD 37 to 193.8 

 

From RD 0 to 37, the canal will be excavated to levels and dimensions beyond the final levels and 

dimensions. This is to allow for the construction of retaining walls.  

Location of disposal areas is shown in Figure 3.6. 
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Figure 3.6: Location of Disposal Area  
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3.6.3.3 Construction of Retaining Walls  

Masonry retaining and mass concrete walls are to be constructed on both the left and right sides of the 

canal for various reaches where Akram Wah passes through the Hyderabad city area, as shown in Figure 

3.7. 

Figure 3.7: Proposed Retaining Walls  

 

 

In order to construct the retaining wall, the contractor will utilise the closure period of the canal. However, 

it is expected that the closure periods will not provide sufficient time to complete these works, and as 

such the contractor will also construct earthen coffer dams within the canal to provide dry working areas. 

The sequence of works in construction of the retaining walls will be as follows: 

ǒ Construction of earthen cofferdams (where required); 

ǒ Casting of concrete base slab; 

ǒ Construction of masonry or concrete retaining wall (varies by location); 

ǒ Placement of earth backfill (reuse of material previous excavated and stockpiled in RoW) and graded 

filter material (stones) behind wall; 

ǒ Casting of concrete cap and fixing of hand railing on top of wall; 

ǒ Casting and placement of concrete blocks in canal bed; and 

ǒ Removal of cofferdams (where required) 

3.6.3.4 Berm Formation 

Where the existing berm has been eroded, killa bushing will be installed to encourage natural berm 

formation. This is generally only required beyond RD 250. Killa bushing consists of stakes driven into the 

canal bed on either side of the canal. Strips of wood are woven between the stakes. These structures 

capture sediment in the flowing water, and encourage the formation of berms on the sides of the canal. 

A typical arrangement for the proposed killa bushing is shown in the following figure.  
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Figure 3.8: Typical Killa Bushing arrangement 

 

 Raising and Strengthening Canal Embankments  

Placement of earth fill for the raising, widening and strengthening of the existing embankments will be 

undertaken to varying degrees from RD 0 to the tail of the canal. The majority of these works will be 

required from RD 193.8 to the tail, with only minimal fill to the embankments required from RD 0 to 193.8.  

A cross-section showing the typical extent of embankment raising works required from RD 193.8 to tail is 

provided in the following figure. Note that the works are generally confined to within the footprint of the 

existing canal embankments, and as such, no major change in land use is expected as a result of these 

works.  

Figure 3.9: Typical Embankment Raising Works from RD 193.8 to Tail 

  

The stages of works required for embankment raising are as follows:  

3.6.4.1 Scarification of Embankments 

Before filling works for these embankments, the top 0.15m (six inches) of material shall be removed from 

the footprint of the embankments and disposed of. A total of 5,666,000 cft of scarified material shall be 

removed from RD 193.8 to tail. This will be disposed of within and beyond the RoW, including in the 

disposal areas detailed in section 3.6.3.2.   
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3.6.4.2  Borrow Areas 

A total net volume of 22,000,000 cft will be required to form the embankments, and will be excavated 

from borrow areas to be established within barren land to a depth of between 2.0ft and 3ft. Top soil of 

borrow area will removed and stored separately which will be reused for restroring the areas disturbed 

by the constructin activities. To reduce haulage costs, and the disturbance caused by haulage operations, 

it is preferable to establish borrow areas close to the canal. However, where Akram Wah Canal passes 

through urban areas, this will not be possible, and remote borrow areas will be required. Where remote 

borrow areas are required, the contractor will establish haulage routes from the borrow area to the canal. 

An overview of the location of the borrow areas currently identified is provided in Figure 3.10, providing 

1,500,000 cft of fill. Therefore 20,000,000 cft will need to be sourced outside the ROW.  The baseline 

environmental conditions of the proposed borrow areas are given in Section 5.4.6.2. The additional 

borrow areas will be developed in the government owned lands that are barren and not in agricultural 

use. These areas also should not be located close to any environmental sensitive areas. Prior to 

finalisation of new borrow areas, the contractor will develop a borrow area management plan by 

identifying the proposed areas, which will be inspected in the field and then approved by environmental 

and social specialists of the project implementation unit and construction supervision engineers.  
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Figure 3.10: Location of Borrow Area 
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3.6.4.3 Placement and Compaction of Earth Fill 

The excavated material will be placed along the embankments to be raised in layers of approximately 1 

ft. Each layer will be compacted, and water will be applied during this process to aid compaction. 

Following compaction, the next layer will be placed.  

 Works to Hydraulic Structures 

3.6.5.1 General 

As part of the rehabilitation of Akram Wah, a number of cross-regulators, head-regulators, and syphons 

are to be replaced. An inventory of hydraulic structures to be replaced is provided in the following table, 

and their location is shown in Figure 3.11. 

Table 3.2: Inventory of Hydraulic Structures to be Replaced on Akram Wah 

RD Structure Name 
Cross-

Regulator 

Head 

Regulator 
Syphon Replacement 

4 RD-04 C Regulator ã   ã 

111.6 Gaja C Regulator ã   ã 

330.7 70th Mile C Regulator ã   ã 

351.4 Kazia C Regulator ã   ã 

111.6 Gaja H Regulator  ã  ã 

330.7 Shadi Wah large H Regulator  ã  ã 

351.7 Kazia H Regulator  ã  ã 

382.8 Suni Guni Large H Regulator  ã  ã 

382.8 Ali Wah Large H Regulator  ã  ã 

382.8 Akram Wah Escape  ã  ã 

330.7 Hamir Minor H Regulator  ã  ã 

341.8 Hada Chhar Minor H Reg.  ã  ã 

345.0 Saida Minor Head Regulator  ã  ã 

351.4 Vehnai Minor Head Regulator  ã  ã 

359.8 Karo Ali bahar H Regulator  ã  ã 

373.4 Mithna Minor H Regulator   ã  ã 

374.4 Ghar Kadhan Minor H Reg.  ã  ã 

376.2 Vangi Wah H Regulator   ã  ã 

160.9 Murad Wah Syphon   ã ã 

181.7 Matli Branch Syphon   ã ã 

195 Bahawali Wah Syphon   ã ã 

210.6 Mehra Wah Syphon   ã ã 

215.5 Imam Wah Janubi Syphon   ã ã 

216.5 Sultani Brahch Syphon   ã ã 

281.7 Manik wah Syphon   ã ã 

281.7 Nasir wah Syphon   ã ã 

99.1 Seri fazal minor, aqueduct     ã 

171.3 Aqueduct     ã 
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Details of the different works activities required for replacement of hydraulic structures are provided in 

the following sections. 

3.6.5.2 Excavation of Diversion Channel 

The new cross regulators are to be constructed within the existing alignment of the Akram Wah. In order 

to allow for construction of the new cross-regulators, a dry working area will be required. This shall be 

achieved by temporarily (up to two months at each site) diverting Akram Wah around the proposed cross-

regulator site, thus ensuring continued irrigation supply to the downstream command area. This diversion 

will be completed with the RoW of Akram Wah. Earthen cofferdams will be constructed as part of the 

diversion works. it should be noted that as the temporary diversion is classed as temporary works, the 

final arrangement for the alignment of the temporary diversions shall be the responsibility of the 

Contractor (and to the approval of the Engineer). The diversion works will be scheduled in low-flow season 

to minimize scale of civil works.  

Under the proposed works, syphons will be replaced. In these cases, a temporary diversion of Akram 

Wah will be provided as for the cross-regulators. See Figure 3.12. 

Most of the head regulators shall be constructed adjacent to the existing alignment of the off taking canal. 

Therefore, it will be necessary to realign the head reach of these existing canals in order to connect the 

existing canals to the new head regulators. This shall require the permanent acquisition of privately owned 

land. The majority of this land is under cultivation. Further details of this permanent land acquisition are 

provided in the Resettlement Action Plan (RAP). In total, approximately 16.22 acres of privately owned 

land shall be required to achieve the relocation of this regulating group and the realignment of canals at 

these locations.  

3.6.5.3 Dewatering 

The Contractor will establish a system of wells and submersible pipes in order to dewater the construction 

sites. Sump pits for the installation of pumps shall be excavated to a depth of approximately 1m (3ft) 

below the excavation surface at intervals of approximately 20m (65ft). The dewatered water will be 

pumped back to the canal.  It is estimated that dewatering operations will last for between 20 and 30 days 

at each of the structure sites.  

3.6.5.4 Excavation 

Once dewatering is complete, excavation to the foundation levels of each structure will begin using 

excavators. Steps and slopes will be maintained in order to ensure stability of the excavation. The 

excavated material will be stockpiled within the RoW. The majority of it will be reused as backfill at the 

structure site, or as fill to the surrounding embankments.  

3.6.5.5 Sheet Pilling 

Steel piles will be processed by cutting, welding and grinding to achieve the specified length for each 

structure and driven to required depths using one of two piling rigs on site. 
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Figure 3.11: Location map of Structural site at Subproject Area 
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Figure 3.12: Example of a Typical Temporary Canal Diversion 
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3.6.5.6 Preparation and Placing of Concrete  

The concrete will be placed from a hopper supported by a mobile crane, using formwork to achieve design 

levels and dimensions and placing reinforcement as per the designs. Concrete will be laid to the 

foundations and base slabs before proceeding to the abutments, piers, wing walls and approach road 

slabs. Finally, the superstructure (such as bridge decks and walkways) will be constructed. 

3.6.5.7 Fill and Backfill 

Backfill will be placed and compacted behind the abutments and wing walls. Fill will also be required 

around structures in order to tie into design levels. Material excavated at structure sites will be used for 

this purpose. In addition, approximately 1035,000 cft will be required from borrow areas.  

3.6.5.8 Gates and Gantry (regulators only) 

Radial gates are to be used on all the cross-regulators, as well as the head regulators to branch canals 

and vertical gates on the minor & distributary head regulators. Gates and stop log lifting gantries will be 

fabricated by the contractor. Embedded parts will be installed prior to the installation of each gate in the 

structure. Following this, lifting devices will be installed and finally the stop log lifting gantries with hoisting 

devices will be fitted. 

3.6.5.9 Erosion Protection 

Concrete block pitching and/or stone pitching will be laid on the canal bed and banks upstream and 

downstream of the structures to protect against scour.  

3.6.5.10 Commissioning of Structures 

In order to commission the cross-regulators at RD 04 Cross regulators, RD 111+600 Gaja, RD 330+700 

70th Mile, RD 351+400 Kazia and RD 382+800 Ali wah large head regulator, the temporary diversions 

will be closed off and the cofferdams removed. As the head regulators at RD 111+600 Gaja branch, RD 

326+700 Shadi large, RD 331 Hamira minor, RD 346 Hadachhar minor, RD 349 Saida minor, RD 351 

Vehnai minor, RD 351+400 Kazai branch, RD 360 Karo Ali bahar, RD 373 Mithna minor, RD 374 Ghar 

kadhan minor, RD 376 Vangi wah, RD 382+700 Sani guni and RD 382+800 Akram wah escape to be 

constructed in the dry, new canal alignments will be excavated to link the existing canals to the structures, 

and Inspection and Non-Inspection embankments will be formed. Once the new syphons are constructed, 

short reaches of the canals passing under Akram Wah Canal will be realigned to connect to the new 

structures. 

3.6.5.11 Demolition of Existing Structures 

Following the commissioning of the hydraulic structures, the existing structures shall be decommissioned, 

and where these present a hindrance to flow in the canal, they shall be demolished.  

 Bridges  

The condition of existing bridges is described in the Condition Assessment Report. 18 bridges  requires 

replacement in which 12 are road bridges and 6 are foot bridges. The road bridges are the responsibility 

of the highways department, and will be replaced under this project where the freeboard is a constraint 

to the canal, the condition is poor or the width of the canal has changed. Table 3.3 shows the bridges 

which will be replaced. 

For replacement bridges, a minimum freeboard of 1.5 ft is ensured for the sanctioned discharge. With the 

peak discharge of 4,457 cusec at the head of the canal the freeboard to the bridges is reduced; bridges 

with freeboard less than 1.0 ft are selected to be replaced.  

Table 3.3: Akram Wah Bridges to be replaced 

Sr No Structure RD Replace? 

2 Hyderabad-Hala Road Bridge (2 bridges) 21.8 Y 
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Sr No Structure RD Replace? 

5 Hyderabad-Mirpur Khas Road Bridge 34.1 Y 

6 Ghanghra Road Bridge 36.9 Y 

7 Foot Bridge 46.9 Y 

8 Foot Bridge 56.5 Y 

10 Husri Village Road Bridge 64.9 Y 

11 Village Road Bridge 72.9 Y 

12 Foot Bridge 76.7 Y 

13 Seri-tando Fazal Road Bridge 101.6 Y 

17 TMK-Phulkara Road Bridge 148.7 Y 

18 Aloodo Laghari Foot Bridge 166.7 Y 

19 Mirani (Mori) Road Bridge 171.4 Y 

21 Rehman Town Foot Bridge 182.8 Y 

23 Matli-Phulkara Road Bridge 188.4 Y 

24 Matli-Tando Ghulam Ali Road Bridge 193.8 Y 

27 Dando-Paro Khoso Road Bridge 238.8 Y 

30 Talhar-Tando Bago Road Bridge 302.5 Y 

32 Tando Bago-Badin Road Bridge 357.7 Y 

 Construction of Operative Buildings and Offices 

The Darogha landhis (operative buildings) will be constructed at the four regulating complexes at RD 

111.6, RD 330.7, RD 351.4 and RD 382.8. In addition to this, Engineerôs facilities buildings at Tando 

Mohammad Khan and LBC AWB buildings at Badin will be constructed. 

 Relocation of Utilities 

A number of utility lines are crossing the subproject area and it includes gas pipelines, electrical and water 

lines. The detail of each of the utility lines are presented in table below. The SIDA will closely coordinate 

with relevant authorities for relocation of these utilities prior to the start of construction works. Further 143 

(44 on Right side and 99 on left side of canal) privately owned pump houses and lift machines that were 

located will be temporarily relocated and will be installed again after completion of the works.  

Table 3.4: Utility lines and locations  

S # Name of structure Location 

1. 1 Three (3) Gas lines and 1 Water line RD 4 

2. 2 Electrical line RD 12+217 

3. 3 Gas line RD 14+625 

4. 4 Mobile Tower (Ufone) RD 21+000 

5. 5 Mobile Tower (Mobilink) RD 21+700 

6. 6 Water pipeline RD 21+900 

7. 7 One Gas line, four (4) water pipelines and three (3) electrical 

line 

RD 22+000 

8. 8 Water pipeline RD 23+600 

9. 9 Four (4) water pipelines RD 34+100 

10. 10 Water pipeline RD 34+300 

11. 11 One gas and water pipeline  RD 36+700 

12. 12 Gas and water pipeline  RD 64+000 

13. 13 Gas line RD 99+700 

14. 14 Gas line RD 111+600 

15. 15 Gas line RD 111+800 



  

ESIA of Rehabilitation of Akram Wah Canal       52 
 

S # Name of structure Location 

16. 16 Gas line RD 114+100 

17. 17 Water pipeline RD 138+800 

18. 18 Water pipeline RD 148+700 

19. 19 Electrical line RD 184+900 

20. 20 Gas pipeline RD 188+400 

21. 21 One gas and one electrical line RD 193+800 

22. 22 Gas line RD 275+200 

23. 23 Wate pipeline RD 281+700 

24. 24 Gas line RD 330.7 

25. 25 Gas and electrical line RD 357+700 

 

 Establish Construction Camps 

3.6.9.1 Main Camp 

Although the final location of the main construction camp shall be decided by the Contractor, an indication 

of the preferred location is given below. The main construction camp shall be located at RD 62 with  sub 

camps at RD 160 and RD 350 of the Akram Wah as shown in Figure 3.11.The Contractor shall be 

responsible for arranging the temporary use of privately owned or leased land where required for the 

completion of the Works. The Contractor shall enter into written, signed and witnessed agreements with 

the land owners, or lease holders, for the use of their land. 

In the event the contractor sets up temporary facilities, these must be established at least 500 m from 

any sensitive receptor residential area, schools, hospital  

The camp shall cover an area of approximately 10,000m2 (107,584ft2) and approximately 100 people 

shall be resident in the main camp. The majority of this area shall be for the provision of a manufacturing 

and fabrication yard, and an office and dormitory shall also be provided here. The main camp site shall 

be powered with a 90 kW generator, alongside a 45 kW standby generator. This site will include the 

following facilities: 

ǒ Batching plant 

ǒ Material storage (including hazardous materials) 

ǒ Workshops 

ǒ Laboratory 

ǒ Site Offices 

ǒ Contractors accommodation 

ǒ Labour camp including welfare facilities such as kitchen & dining room 

ǒ Sanitation facilities 

ǒ Medical facilities 

ǒ Sewage disposal system 

ǒ Parking for vehicles and plant 

ǒ Generators 

3.6.9.2 Sub Camps 

As the different structures sites are distributed over a large subproject area, the contractor shall provide 

sub camps. These camps shall be similar to the main camp, but on a smaller scale. The sub camps shall 

include the following facilities: 

ǒ Batching plant 



  

ESIA of Rehabilitation of Akram Wah Canal       53 
 

ǒ Material storage (including hazardous materials) 

ǒ Workshops 

ǒ Laboratory 

ǒ Site Offices 

ǒ Contractors accommodation 

ǒ Labour camp including welfare facilities such as kitchen & dining room 

ǒ Sanitation facilities 

ǒ Sewage disposal system 

ǒ Medical facilities    

ǒ Parking for vehicles and plant 

ǒ Generators 

Each camp shall be constructed within the Government owned RoW, or else the contractor shall be 

required to make arrangements for the use of the area with the land owner. While the final location of sub 

camps shall be decided by the contractor and shall be dependent upon his chosen methodology and 

programme, the following sub camp locations are recommended as shown in Figure 3.13. 

 

 



  

ESIA of Rehabilitation of Akram Wah Canal       54 
 

Figure 3.13: Location plan for Main Camp at RD 50 and Sub Camps  at RD 160 and RD 350 
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 Site Access 

The Contractor will utilise the Inspection Path (IP) and the Non-Inspection Path (NIP) to access the 

majority of the site. The existing IPs and NIPs will be dislocated where head regulators of off taking canals 

are to be constructed through the IPs and NIPs. In these cases, temporary diversions of the IPs and NIPs 

shall be required. 

All camps and work sites shall be accessible via the Hyderabad-Badin Road as shown in the following 

figure, as well as via the IP and NIP of the canal.   

 Storage of Materials 

Materials to be stored at construction sites will include cement, sand, steel, crush and other building 

material. All these materials shall be stored as per their nature in different stores to be constructed by the 

contractor at each camp. The storage locations shall be defined in the layout plans for camps and work 

sites which shall be submitted by the contractor and shall be approved by engineer.  

 Waste Management & Disposal 

The main types of waste expected to be generated and requiring disposal include: 

ǒ Waste generated during construction; 

ǒ Fuel, oils, and chemicals; 

ǒ Sewage; 

ǒ Campsite waste; 

ǒ Medical waste;  

ǒ Demolition waste;   

ǒ Packing waste; and, 

ǒ Excess construction material. 

Domestic waste and construction waste will be the main types of waste generated from camps and 

construction activities. Domestic waste contains a high percentage of readily degradable hydrocarbon 

which gives a bad smell on decomposition, especially in hot and humid environments. Construction waste 

classified as inert waste could be a problematic to dispose of.  

From the construction camps it is estimated that up to 1,000 litres of sewage, 50 kg of domestic waste 

and 1kg of medical waste shall be generated daily during the peak of the Works. 

An estimated total of 35,000 tonnes (35000000 kg) of demolition waste shall be generated from the 

Works, however this shall be reduced by reusing demolition materials in construction. Excess 

construction material waste shall be minimised through careful planning by the Contractor.  

 Water Supply 

During construction, water will be required for both construction activities and for consumption by the 

work force. Water from the canals is not suitable for drinking, so therefore the Contractor will make their 

own arrangements for provision of water. An estimated 18,000 litres of drinking water shall be used daily 

during peak work periods. It has to be ensured that all water used for drinking meets WHO or SEQS 

guidelines for drinking water quality.  

 Equipment and Materials 

It is estimated that the equipment given in Table 3.5 shall be required to complete the Contract.  

Table 3.5: Proposed Equipment for execution of works 

S No Equipment 
Quantity  

(tentative) 

1 Excavator Long Boom 06 
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S No Equipment 
Quantity  

(tentative) 

2 Excavator Short Boom 10 

3 Jack Hammer 04 

4 Concrete Transit Mixers 04 

5 Batching Plants (0.5m) 02 

6 Batching Plants (1.0m) 02 

7 Front End Loader 02 

8 Motor Grader 02 

9 Vibro Hammer 02 

10 Excavator-Chain 04 

11 Excavator-Tyre 06 

12 Rotatory Piling Rig 01 

13 Mobile Pump (45m) 01 

14 Mobile Pump (22m) 01 

15 Vibratory Roller 33 

16 Crane (25 ton) 02 

17 Dragline 08 

18 Water Bowser 10 

19 Graders 08 

20 Dozer 08 

21 Loader 06 

22 Road Roller 15 ton 04 

23 Road Roller 01 ton 02 

24 Dumper 10 

25 Concrete Transit Mixer 04 

26 Concrete Pump 02 

27 Trailer 01 

28 Air Compressor 01 

29 Mobile Workshop 01 

30 Chiller Plant 01 

31 Steel Cutting and Bending Machines. 03 

32 Tractor Trolley 35 

33 Front Blade Tractor 04 

34 Back Blade Tractor 02 

35 Asphalt plant 04 

36 Welding plants 25 

37 Wheel Barrow 100 

38 Rotary Machines 02 

39 Concrete Mixer 28 

40 Diesel Engines 20 

41 Tractor Back plate 10 

42 Power Generator (100 to 200 kva) 20 

 Total 401 

 

Construction materials expected to be used in project works and nearest sources to the project area are 

displayed in the following table. 
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Table 3.6: Proposed construction materials and potential sources 

Material Nearest Sources  Country 

Cement ïH Lucky, Pakland, Thatta (O.P.C and S.R.C) Pakistan 

Admixture ïH SIKA, ULTRA, FOSPAK  Pakistan 

Crushed Stone Crusher Plants at Nooriabad Pakistan 

Crusher Plants at Jamshoro Pakistan 

Fine Aggregates  Bholari near Kotri Pakistan 

Joint Sealer ïH SIKA, ULTRA, FOSPAK Pakistan 

Deformed Steel  Amreeli, Abbas , Razzak at Karachi Pakistan 

Water Stop  SIKA SERVICES Pakistan 

Stone Pitching  Jamshoro, and Thatta Pakistan 

UPVC Pipe  Karachi Pakistan 

Gates  Karachi and Gujjranwala, Lahore Pakistan 

Pre-Stressed Cable Wire-H  Karachi and Lahore Pakistan 

Steel Sheet Pilling  Arecelor Mittal to be imported 

Geotextile                               Lahore Pakistan 

Bitumen-H  ULTRA, and FOSPAK  Pakistan 

Joint Filler Sheets ULTRA and FOSPAK Pakistan 

Angle Iron -H Karachi and Lahore Pakistan 

Elastomeric Bearing Pad                                Karachi and Lahore Pakistan 

UPVC Pipe Karachi and Lahore Pakistan 

Anchorage Cone, Sheeting, Helical Core Karachi and Lahore Pakistan 

 

 Personnel 

The key personnel shall be from within the contractorôs company, whereas skilled workers and labourers 

shall be locally employed. It is estimated that up to 500 personnel shall be employed on the contract at 

its peak. As many shall be employed from the local area, not all shall be resident in the contractorôs 

camps. It is estimated that only 100 personnel shall be resident in the camps. 

 Works Schedule 

A three year contract completion period will provide three closures to the contractor. 

 Decommissioning of Contractorôs Facilities  

Following the works, the contractor shall dismantle and remove from the subproject area all temporary 

facilities associated with the works, including camps and batching plant. The Contractor should ensure 

that all project sites have been restored. Furthermore, all grievances have been addressed and closed 

during defect liability period.  

3.7 Operational Phase Activities 

The following activities shall be completed by the Left Bank Canal AWB during the operational phase 

ǒ Impacts monitoring  

ǒ Regular operation of gates on cross- and head regulators 

ǒ Regular maintenance including: painting of gates, lubrication of moving parts on hydraulic structures, 

replenishment of stone pitching, repair to embankments following floods. 
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4 Consideration of Alternatives  

4.1 General Outline and Scope  

As discussed previously in this report, the proposed works are the rehabilitation of Akram Wah, a 

subproject of the Sindh Water and Agricultural Transformation Project. The subproject is to be carried out 

within Left Bank Canal AWB and includes removal and disposal of existing damaged canal lining, 

construction of retaining walls, major and minor hydraulic structures, embankment reinstatement and 

replacement and rehabilitation of bridges.  

The alternative subproject activities which have been considered and the reasons for their rejection are 

discussed under the following headings. 

4.2 No Subproject 

The main objective of the subproject is to improve the efficiency, effectiveness, reliability and equity of 

irrigation water distribution in the command area of Akram Wah and to ensure the canal is able to convey 

the full design discharge. Most of the hydraulic structures on Akram Wah are aged structures, and the 

canal itself is in poor condition (as described in section 3.4.1), with the canal lining having already failed. 

Without works to replace and rehabilitate the infrastructure, the canal will continue to convey less than its 

design discharge, meaning farmers in the command area will continue to receive flows less than adequate 

to support agriculture. There is also a real risk of failure of hydraulic structures, resulting in an entire loss 

of supply to the downstream command.  

4.3 Institutional Reform Only 

Although it has been established through WSIP that improved efficiency, effectiveness, reliability and 

equity of irrigation water distribution can partially be achieved through deepening and broadening existing 

institutional reform and through participatory irrigation management, the long running institutional 

weaknesses have resulted in inadequate maintenance of the irrigation structures throughout the 

subproject area. Institutional reform will do nothing to address the state of disrepair of the canal 

infrastructure. Ultimately, without engineering intervention, irrigation supplies required to adequately 

support agriculture in the command area cannot be delivered.  

4.4 Structure Rehabilitation versus Replacement 

In order to reduce the environmental impact and capital cost of the project it is preferable to rehabilitate 

structures where possible. A condition assessment of all the irrigation structures within subproject area 

identified that the structures are aged with degraded structural and hydro-mechanical integrity, and that 

rehabilitation of many of these structures would be unlikely to return them to a serviceable state. The 

condition assessments and discussions with users and operators of the system identified that 

replacement of regulating structures of Akram Wah was required to ensure the successful and equitable 

delivery of irrigation water throughout the system.   

4.5 Canal Remodelling Alternatives 

The existing (failed) canal lining along Akram Wah is considered to be providing almost no benefit to 

reduction of seepage losses along the canal. Nevertheless, the seepage estimate (existing situation) as 

presented in Volume I ï Design Report indicates that it is possible to achieve the canal water balance 

without the full replacement of the liner. 

Rehabilitation of Akram Wah as an unlined channel is therefore feasible if the other constraints on 

conveyance (such as land acquisition) within the Hyderabad city reach can be overcome. 

A number of options for the design of the canal remodelling were considered in order to achieve the 

conveyance requirements without significantly increasing the seepage losses. The list of options 

considered is presented in the following table, along with a commentary on the pros and cons of each 

solution. 
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Table 4.1: Canal Cross-Section Design ï Options Considered  

Option Description Pros Cons Outcome 

1 Earthen canal, same size: 

removing the old lining and 

reshaping the canal to 

optimize efficiency ï with 

option of vibratory 

compaction of the canal 

bed for seepage control 

where seepage appears to 

be a real issue. 

Lowest-cost option. The required 

conveyance capacity 

will not be achieved 

without increasing the 

cross-section. 

Not progressed as 

conveyance capacity 

insufficient. 

2 Earthen canal, widened 

(only possible outside of 

urbanized areas)  

Lower cost than any 

lining option. 

Permanent and 

temporary land 

acquisition may be 

required.  

Increased seepage 

due to larger wetted 

perimeter. 

Considered further in 

Section 4.5.1. 

3 Earthen canal with 

concrete slabs on upper 

part of side slopes 

Partial increase in 

conveyance 

capacity. 

Minor reduction in 

seepage losses. 

Likely to lead to early 

failure of the concrete 

due to wash-out of the 

substrate (a failure 

mechanism already 

occurred in the existing 

lining).  

Not progressed due to 

concerns regarding 

robustness of the 

concrete liner. 

4 Earthen canal with 

concrete slabs on side 

slopes, top to bottom (but 

no lining on the floor of the 

canal) 

Partial increase in 

conveyance 

capacity. 

Minor reduction in 

seepage losses. 

Likely to lead to early 

failure of the concrete 

due to wash-out of the 

substrate (a failure 

mechanism already 

occurred in the existing 

lining).  

Not progressed due to 

concerns regarding 

robustness of the 

concrete liner. 

5 Full canal lining, 

trapezoidal section, with 

geomembrane and 

concrete protection, 

including uplift pressure 

relief system  

Significant increase 

in conveyance 

capacity. 

Significant and long-

lasting reductions in 

seepage losses. 

Higher cost. 

Requires robust 

system to prevent 

failure due to uplift 

pressures along the 

underside of the liner. 

Considered further in 

section 4.5.2 

6 Earthen Canal with 

retaining walls on top part 

of side slopes 

Partial increase in 

conveyance 

capacity. 

Minor reductions in 

seepage losses. 

Higher cost. Considered further in 

section 4.5.3 

7 Earthen Canal with 

retaining/sheet pile walls 

on full height of both sides 

only 

Partial increase in 

conveyance 

capacity. 

Minor reductions in 

seepage losses. 

Higher cost. Considered further in 

section 4.5.3  

8 Full canal lining, 

rectangular section, with 

reinforced concrete 

Significant increase 

in capacity. 

Significant 

reductions in 

seepage losses. 

Highest cost option. Not progressed due to 

very high cost. The 

additional benefit in 

terms of seepage 

reduction relative to 

Options 6 and 7 is not 

considered significant 

given the higher costs. 
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 Option 2 ï Earthen (Unlined) Canal 

Where the canal passes through rural areas, a low-cost solution will be to provide an earthen (unlined) 

channel. This arrangement is already the case for the existing canal downstream of RD 193+800 to the 

tail at RD 382+800. 

In the reaches upstream of RD 193+800, this will require removal and disposal of the existing (failed) 

lining material and excavation of the canal embankments and bed in order to widen and deepen the canal 

cross-section. Permanent land acquisition along one or both sides of the canal will be required in order 

to widen the canal; the implications of this are discussed further in Volume I ï Design Report. 

The abutment arrangement at the existing bridges will provide a constraint on canal widening. It is noted 

that some existing bridges have been identified for replacement under the project; in other locations, the 

canal can be conveyed under the bridges with some localized protection works. 

The existing syphons that pass under the bed of the canal may need to be reconstructed to accommodate 

the new bed levels and this is discussed further in Volume I ï Design Report.  

Additional land acquisition is unlikely to be necessary for the rehabilitated canal downstream of RD 

193+800. The works in these reaches would, therefore generally comprise reprofiling of the existing canal 

section; it is not expected that significant widening or narrowing of the cross-section would be required 

as the sanctioned discharge has not changed. This option would therefore avoid the need to source 

significant volumes of fill material as would be required if the canal was being lined (with a narrower cross-

section). Some fill material will still be required in order to raise both embankments such that the (higher) 

peak discharge water levels can be accommodated.  

This arrangement is not considered appropriate for reaches where the canal passes through constrained 

urban areas due to the cost and considerable difficulty of acquiring the additional land that would be 

necessary. 

The major drawback of providing an unlined channel is that the corresponding cross-section has a large 

wetted perimeter. The permeability of this earthen material will reduce over time as a óskinô of sediment 

is deposited across the canal prism; however, seepage flows will be higher than that of other lining 

materials. Seepage losses for the rehabilitated canal design are calculated in Volume I ï Design Report. 

 Option 5 - Full Canal Lining with Geo-composite 

Options for the provision of a new canal lining were presented in the Canal Lining Working Paper.  

As demonstrated by the historic performance of the existing Akram Wah lining and in the other literature 

reviewed, the effectiveness of providing a simple concrete-only lining in canals was considered to be 

limited. For Akram Wah it was therefore recommended that any new lining system should consist of a 

geomembrane under cast in-situ concrete lining for protection. 

On the basis of discussions with the LBC AWB and the considerations given above, two variants were 

considered for the extent of Akram Wah lining: 

ǒ RD 0 to RD 111.6 (Gaja Cross Regulator) 

ǒ RD 0 to RD 216.5 (Sultani Branch Syphon) 

The proposed arrangement for full canal lining consisting of a geomembrane under cast in-situ concrete 

lining for protection was reviewed by representatives of SIDA and the Area Water Board. Following the 

Design Workshop on June 16, 2020 it was agreed that this Option would not be extensively adopted 

across a large proportion of the canal for the following reasons: 

ǒ Resilience of the canal lining system to resist uplift pressures when water levels in Akram Wah were 

low relative to the surrounding groundwater levels / levels in Fulleli canal. It was felt that some 

operational constraints on the canal would be necessary in addition to the physical mitigations (under 

drainage, pressure relief valves and additional regulating structures); 
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ǒ Limited working windows for installation of composite liner system by the Contractor (such 

construction activities would likely only be feasible during the canal closure period); 

ǒ High capital cost of the canal liner in comparison to the resulting benefits (mainly a reduction in 

seepage); 

ǒ The canal is not in significant fill compared to the surround ground levels, except towards the tail 

(which has not previously been lined). 

It was agreed that provision of full canal lining may be necessary in isolated reaches, in particular where 

the canal was in significant fill, i.e. where the design water levels were substantially higher than the 

surrounding ground levels. 

 Options 6 and 7 ï Retaining or Sheet Pile Wall 

Where the canal passes through urban areas (in particular the Hyderabad reach), it may be necessary to 

minimise the Corridor of Impact (CoI) through construction of retaining or sheet pile walls on the left and 

right embankments. 

Alternatives for the retaining wall have been considered as follows: 

ǒ Concrete retaining wall; 

ǒ Brick masonry retaining wall; 

ǒ Stone masonry retaining wall; 

ǒ Steel sheet pile wall. 

For each alternative it was considered that the bed of the canal would either be unlined or comprise 

precast concrete blocks or brickwork in order to achieve the roughness / conveyance requirements. 

For the purposes of the seepage assessment, it was assumed that the losses through the retaining wall 

section would be comparable to those of an unlined canal. This is likely to be a conservative assumption 

given the canal prims will be partially constructed of material with a very low permeability (brick, stone or 

concrete). 

 Proposed Canal Remodelling Works 

Following the assessment of options above, a combination of options has been adopted for the 

remodelling of Akram Wah. 

The existing failed liner will be removed (currently extends RD 193.8). Retaining walls have been adopted 

through congested sections in Hyderabad, where additional land acquisition is not feasible. Downstream 

of Hyderabad, the canal will be reprofiled as an unlined earthen canal. Works from RD 193.8 to the tail 

will primarily consist of raising and strengthening of canal embankments and killa bushing to promote 

berm formation where necessary. 
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5 Environment and Social Baseline 

5.1 Background information  

This chapter gives a detailed description of the physical environmental and socio-economic conditions of 

the study area. The data collection techniques are combination of both primary and secondary means 

i.e., by field verifications, observations, sampling and monitoring which was supplemented by review of 

published literature and previous EIA studies conducted in the surrounding areas of proposed project. 

The baseline data defines and elaborates present physical environmental quality within the project 

surrounding. This baseline was developed after conducting socio-environmental and ecological 

assessments (as well as engineering and topographical surveys conducted as part of the design 

process). PC has carried out a detailed topographic survey of Akram Wah during the closure period in 

January 2020. This included detailed surveys of the structures, including the Akram Wah head regulator, 

and cross-sections taken at 5RD spacing in accordance with the Terms of Reference (ToR) and 

Environmental and social baseline surveys were conducted by PC consultant June 2020. A detailed 

description of the surveys is given below; 

1. Physical Resources 

2. Ecological Resources 

3. Socioeconomic and Cultural Resources  

5.2 Aims of Baseline  

The aim of this chapter is to describe the prevailing environmental condition of the project area, and use 

this to determine the negative and positive impacts of the project. As such, the study has covered the 

physical, biological and socio-economic environments of the area prior to the commencing of project 

activities. This categorization will assist in understanding the prevalent macro and micro environment of 

the area and would enable assessment of possible environmental impacts that may arise as a result of 

the activities associated with the rehabilitation of Akram Wah Canal. It would also help the study team in 

suggesting the mitigation measures that would be required to minimise if not completely eliminate the 

negative impacts which are identified in this study.  

5.3 Physical Environment 

 Overview of the Subproject Area  

The area surrounding the subproject area is dominated by agricultural lands, tree thickets and orchards, 

but it also passes through three urban areas, namely: Hyderabad, Matli and Tando Muhammad Khan. 

The settlement of people along the Akram Wah banks is a very serious issue since it badly hampers the 

regulation and management of Akram Wah and creates challenges for the Irrigation Engineers and Staff. 

Although Sindh Irrigation Act ï 1879 and government law do not allow people to encroach the premises 

of canal command, people have nevertheless settled in these areas over time. 

 Topography  

Hyderabad, Tando Muhammad Khan and Badin districts lie in that part of the lower Indus plain, which is 

a vast alluvial plain along the course of Indus. These districts are part of the Lower Indus Plain formed by 

the alluvial deposits of the Indus River. Thus, its land is very uniform in character and it is not diversified 

by hills. The Indus bifurcates district Dadu from Hyderabad and stretches from 110 km on the western 

flank of the district, and is surrounded by a riverine forest. There are no mountains or hills anywhere in 

the district except some small hill rocks, which are an offshoot of Khirthar limestone (middle Eocene) 

range known as Ganjo Takkar. They run parallel to the river Indus for about 22 km south of Hyderabad 

city. The highest point in these is known as Gaho, which is about 75 meters above sea level. There are 

also two small hillocks on the north of Tando M. Khan town. The hillocks are called Budhaka Takkar. The 

rest of the district is a fertile plain with an elevation of about 50 meters above sea level. 
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 Land Use 

5.3.3.1 Subproject area  

The major land found in the subproject area was agricultural land, settlement and orchards. However, a 

small portion of barren land, thickets and shrub/grass mix was available in the subproject area. The details 

of major land use types in the subproject area are given below.  

Table 5.1: Land use in the Subproject Area 

Type of Land Use Area In Ha Area (%) 

Agriculture Land  142.05 55.07 

Orchard 0.37 0.14 

Settlements  62.66 24.29 

Tree Thickets  1.38 0.54 

Shrub/Grass Mix 35.65 13.82 

Barren Land  15.82 6.13 

Total  257.93 100 

5.3.3.2 Land Use within the Corridor of Impact  

The land use within the footprint of the proposed works has been analysed and is summarized in the 

following table. 

Table 5.2: Land Use within the Footprint of Proposed Works  

Type of Land Use Area In ha Area (%) 

Tree Thickets  0.3 1.00 

Shrub/Grass Mix 10.29 34.23 

Buildings  19.47 64.77 

Total  30.06 100 

 Meteorological Conditions in the Subproject area   

5.3.4.1 Weather  

According to Koeppen's climate classification, the Sindh area can be classified as a ódesert hot climateô 

because of its low annual rainfall compared to potential evapotranspiration and high temperatures.   High 

daytime temperatures are generally followed by an abrupt fall in temperature during the night, 

accompanied by a pleasant breeze with an elevation of 13 meters (43 ft.). The summer season of the 

area starts in April and ends in October, while the winter starts in November and ends in March. As Tando 

Muhammad Khan is nearest to Hyderabad City, therefore has a similar climate. The yearly climatic details 

are described below:  

Table 5.3: Climatic Conditions of Hyderabad City10 

Month                                   Temperature oC                                   Precipitation                      Relative Humidity %                        

                                 Minimum                  Maximum                     Millimetres 

Jan 3.3 33.3 1.5 47 

Feb 4.0 38.2 5.4 46 

Mar 9.0 43.4 4.8 39 

April 12.0 46.0 6.0 39 

May 19.0 48.4 3.6 49 

June  20.0 48.5 9.6 58 

                                                      
10 Pakistan Meteorological Department 
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Month                                   Temperature oC                                   Precipitation                      Relative Humidity %                        

                                 Minimum                  Maximum                     Millimetres 

July 21.4 45.5 53.0 65 

Aug 22.8 43.9 62.3 68 

Sep 20.6 45.0 19.4 62 

Oct 15.6 44.0 4.2 47 

Nov 6.0 41.0 1.9 43 

Dec 3.0 36.0 2.5 47 

Table 5.4: Climatic condition of Badin District  11 

Month                                   Temperature oC                                     Precipitation                      Relative Humidity 
%                        

                                 Minimum                  Maximum                     Millimetres 

Jan 8.73 25.87 0.96  50.38 

Feb 11.60 28.59 3.60 48.81 

Mar 16.80 34.02 2.30 48.36 

April 21.80 38.40 2.49 48.97 

May 25.47 39.85 0.69 53.10 

June  27.46 38.02 10.76 60.70 

July 27.04 35.1 70.49 69.61 

Aug 26.06 33.61  89.88 72.55 

Sep 24.87 34.36  34.43 69.78 

Oct 21.70 35.80 3.72 59.15 

Nov 15.86 31.87  1.67 53.88 

Dec 10.10  26.68  1.11 52.46 

                                                      
11 Environmental impact assessment for exploration activities in Badin concession-protected area, July 2012 
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5.3.4.2 Hyderabad Temperature 

The overall weather of Hyderabad is hot and arid; the hot season lasts for 3.0 months, from April 8 to July 

7, with an average daily high temperature above 40°C. The hottest month of the year is May, with an 

average high of 42°C and a low of 35°C. The cool season lasts for 2 months, from December 

5 to February 12, with an average daily high temperature below 27°C.  

The below picture shows the maximum, minimum and average temperature of Hyderabad recorded in 

the last 10 years: 

Figure 5.1: Temperature of the Hyderabad last 10 years (source: World Weather online) 

5.3.4.3 Hyderabad Rainfall 

The region shows a low amount of rainfall for the most part of the year. The highest amount of rainfall is 

received during the monsoon season. The below graph shows the average yearly rainfall of 10 years; 

among the data, the highest rainfall with precipitation of above 100mm was recorded in the year 2011. 

Figure 5.2: Rainfall data of Hyderabad last 10 years (source: World Weather online) 
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5.3.4.4 Hyderabad Wind speed and Direction 

The wind speed shows severe variation during the summer and winter seasons, with the highest speed 

recorded during the month of May, June and July.  The data on wind speed experienced in the year 2009-

2020 is shown in the figure below.  

Figure 5.3: Wind Speed & Wind Direction of Hyderabad (source: World Weather online) 

 

5.3.4.5 Matli Temperature: 

The overall weather of Matli is hot and arid; the hot season lasts from April to July, with an average daily 

high temperature above 40°C. The hottest month of the year is May, with an average high of 42°C and a 

low of 35°C. The cool season lasts for 2 months, from December 5 to February 12, with an average daily 

high temperature below 27°C.  The below picture shows the maximum, minimum and average 

temperature of Matli recorded in the last 10 years. 

Figure 5.4: Temperature of Matli City (source: World Weather online) 

 

5.3.4.6 Rainfall 

The region shows a low amount of rainfall for the most part of the year, and the highest amount of rainfall 

is received during the monsoon season. It is very erratic as some years are very dry and there is no rain. 
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The below graph shows the average yearly rainfall of 10 years; among the data, the highest rainfall with 

precipitation of above 100mm was recorded in the year 2011.  

Figure 5.5: Rainfall Data of Matli City (source: World Weather online) 

5.3.4.7 Wind speed and Direction 

The wind speed shows severe variation during the summer and winter seasons, with the highest speed 

recorded during the month of May, June and July.  The data on wind speed experienced in the year 2009-

2020 is shown in the figure below. 

Figure 5.6: Wind Speed and Wind Direction of Matli City (source: World Weather online) 

 

5.3.4.8 Tando Muhammad Khan Temperature 

The overall weather of Tando Muhammad Khan is hot and arid; the hot season lasts from April to July, 

with an average daily high temperature above 40°C. The hottest month of the year is May, with an 

average high of 42°C and a low of 35°C. The cool season lasts for 2 months, from December 

5 to February 12, with an average daily high temperature below 27°C.  The below picture shows the 

maximum, minimum and average temperature of Tando Muhammad Khan recorded in the last 10 years. 
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Figure 5.7: Temperature of Tando Muhammad Khan City (source: World Weather online) 

 

5.3.4.9 Tando Muhammad Khan Rainfall 

The region shows a low amount of rainfall for the most part of the year, and the highest amount of rainfall 

is received during the monsoon season. It is very erratic as some years are very dry and there is no rain. 

The below graph shows the average yearly rainfall of 10 years, among the data, the highest rainfall with 

precipitation of above 100mm was recorded in the year 2011. 

Figure 5.8: Rainfall Data of Tando Muhammad Khan City (source: World Weather online) 

 

5.3.4.10 Wind speed and Direction 

The wind speed shows severe variation during the summer and winter seasons, with the highest speed 

recorded during the month of May, June and July. The data on wind speed experienced in the year 2009-

2020 is shown in the figure below. 
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Figure 5.9: Wind Speed & Wind Direction of Tando Muhammad Khan City (source: World Weather 
online) 

 

5.3.5 Ambient Air Quality  

5.3.5.1 General  

The Ambient Air Quality of the nearby canal area was measured by Pakistan Space and Upper 

Atmosphere Research Commission (SUPARCO), which is registered by the Sindh EPA for Air Quality 

Monitoring. As there were no industries near the construction sites of the subproject area and only 

vehicular traffic on the dirt roads caused some dust emissions whose effect was fairly localized. The 

average levels of the ambient air pollutants such as NOx, SO2, CO, O3 and Particulate Matter (PM10, 

PM2.5, SPM) were observed within the SEQS. The measurements taken at Fulleli Canal are considered 

to be still valid for this project because of their close proximity to the Akram Wah and as little or no 

industrial development has taken place in the area. Furthermore, due to the prevailing COVID-19 

situation, the overall activities in the project area are reduced. It should be noted that the bidding 

document will contractually bind the Contractor to undertake ambient air quality measurements prior to 

mobilization. The Engineer will have to ascertain whether the indicated mitigations are still valid or 

modifications are required. 

The average and maximum values of all recorded pollutants were found high at Akram Wah RD 140 

(Fulleli site 30th Mile Cross Regulator). The high level of these pollutants is due to the high traffic 

movement through this Cross Regulator bridge to Tando Mohammad Khan, which is the closest city to 

the subproject area. 

Similarly, the second-highest recorded pollutant values were found at Akram Wah RD 170 (Fulleli site 

Immam Wah Cross Regulator). This is due to the crossing of traffic movement Tando Muhammad Khan 

district bypass road. In general, the air quality at Akram Wah RD 216.5 (Fulleli site Ali Pur Cross 

Regulator) structural site was found good. This is because these structures sites are not connected to 

any metaled roads, and as such, there is very little vehicular traffic within the vicinity of this structure.   

The three were selected for sampling and continuous (24 hrs.) monitoring of seven Air Quality parameters 

as per SEQS.  The monitoring results collected from February 2015 are produced here in the following 

tables.  

5.3.5.2 Nitrogen Oxides (NOx) 

Nitrogen oxides (NOx), a mixture of Nitric oxide (NO) and Nitrogen dioxide (NO2), are produced from 

natural sources, motor vehicles and other fuel combustion processes. NO is colourless and odourless 

and is oxidized in the atmosphere to form NO2. NO2 is an odorous, brown, acidic, highly corrosive gas 

that can affect our health and environment. NOx are critical components of photochemical smog, NO2 

produces the yellowish-brown colour of the smog. 
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The level of nitrogen oxides in ambient air was found to be far below the limit given in the SEQS. The 

details of these can be found in the following table.  

Table 5.5: Level of Nitrogen Oxides (NOx) 12 

Sites NOx
 

  Min (µ g/m3)   Average (µ g/m3)   Maximum  (µ g/m3)   

Fulleli 30th Mile Cross Regulator  19.5 22.5 27.5 

Fulleli Imam Wah Cross Regulator  14.2 16.4 19.4 

Akram Wah/Fulleli Ali Pur Cross Regulator   11.3 12.3 14.2 

SEQs Limit)-Average time 24 hrs. 80 (µ g/m3) 

5.3.5.3 Sulphur Dioxide (SO2) 

High concentrations of SO2 cause a wide variety of health and environmental impacts because of the way 

it interacts with other substances in the air. Particularly sensitive groups include children, the elderly and 

people with heart or lung diseases, especially asthma sufferers. At all sites, the level of sulphur dioxide 

in ambient air was found to be far below the limit given in the SEQS.  

Table 5.6: Levels of Sulphur Dioxide  

Sites SO2 

  Min (µ g/m3)   Average (µ g/m3)   Maximum (µ g/m3)   

Fulleli 30th Mile Cross Regulator  10.1 12.6 16.4 

Fulleli Imam Wah Cross Regulator  8.3 9.6 11.4 ` 

Akram Wah/Fulleli Ali Pur Cross Regulator   7.8 8.3 9.6 

SEQS Limit -Average time 24 hrs. 120 (µ g/m3)  

5.3.5.4 Carbon Monoxide (CO) 

CO is a colourless, odourless and tasteless gas. It consists of one carbon atom covalently bonded to one 

oxygen atom. Carbon monoxide forms where there is reduced availability of oxygen during the 

combustion process; otherwise, carbon dioxide forms. Carbon monoxide has a significant fuel value, 

burning in air with a characteristic blue flame, producing carbon dioxide. Despite its serious toxicity, CO 

plays a highly useful role in modern technology, being a precursor to a myriad of products.  The level of 

carbon monoxide in ambient air was found to be below the permissible limits.  

Table 5.7: Levels of Carbon Monoxide (CO) 

Site CO 

  Min (µ g/m3)   Average (µ g/m3)   Maximum  (µ g/m3)   

Fulleli 30th Mile Cross Regulator  1.1 1.4 1.8 

Fulleli Imam Wah Cross Regulator  1.1 1.3 1.5 

Akram Wah/Fulleli Ali Pur Cross Regulator   0.6 0.9 1.1 

SEQs Limits )-Average time 08 hrs. 5 (µ g/m3) 

5.3.5.5 Ozone (O3) 

Ozone in the air can be harmful to health, typically on hot, sunny days when ozone can reach unhealthy 

levels. Even relatively low levels of ozone can cause health effects. Children, people with lung disease, 

older adults, and people who are active outdoors, including outdoor workers, may be particularly sensitive 

to ozone. 

                                                      

12 1NOx= NO + NO2 
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Ozone is particularly likely to reach unhealthy levels in urban environments but can be transported long 

distances by wind. Therefore, even rural areas can be affected by high ozone levels. However, the level 

of ozone measured in the ambient air of the sub-subproject area was far below the SEQS, as shown in 

the following table.  

Table 5.8: Levels of Ozone  

Site O3 

  Min (µ g/m3)   Average (µ g/m3)   Maximum  (µ g/m3)   

Fulleli 30th Mile Cross Regulator  7.0 12.0 18.0 

Fulleli Imam Wah Cross Regulator  5.0 11.5 16.0 

Akram Wah/Fulleli Ali Pur Cross Regulator   3.0 7.6 12.0 

SEQs Limits)-Average time 1hr.   130 (µ g/m3 

5.3.5.6 Particulate Matters  

Particulate matter (PM) is a complex mixture of materials consisting of varying combinations of dry solid 

fragments, solid cores with liquid coatings and small droplets of liquid. These tiny particles vary greatly in 

shape, size and chemical composition and can be made up of different materials such as metals, soot, 

soil and dust. PM may also contain sulphate particles. PM is divided into many size fractions, measured 

in microns (a micron is one-millionth of a meter). Pak EPA regulates three classes of particles ï particles 

up to 10 microns (PM10), particles up to 2.5 microns (PM2.5) and Total Suspended Particulate (TSP). PM2.5 

particles are a subset of PM10, and PM10 particles are a subset of TSP. The levels of Particulate Matter in 

ambient air were found to be within the SEQS limit. 
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Table 5.9: Levels of Particulate Matters  

Site PM 10 (µ g/m3)  

(µ g/m3)   

PM2.5 

(µ g/m3) 

  SPM (µ g/m3 

 Average Min Average Max Average 

Fulleli 30th Mile Cross 

Regulator  

121 20.0 23.4 28.0 193 

Fulleli Imam Wah Cross 

Regulator  

102 17.0 21.9 26.0 181 

Akram Wah/Fulleli Ali Pur 

Cross Regulator   

89 14.0 19.7 24.0 156 

SEQS Limits-  

Average time 24 hrs. 

150(µ g/m3)                          35 (µ g/m3) 500 (µ g/m3. 

5.3.5.7 Lead  

Lead (Pb) is a metal found naturally in the environment as well as in manufactured products. The major 

source of lead emissions in ambient air within the sub-subproject area is the fuel used in motor vehicles. 

The level of lead is shown in the following table.  

Table 5.10: Lead in Ambient Air  

 

 

 

 

 

Baseline Ambient Air Monitoring Location is shown in the followingFigure 5.10.  

The baseline Ambient Air quality data was collected during a nearby Canal area study by Sindh EPA 

certified lab. The sampling was conducted on three points by means of stationary units; among three 

locations, one sampling point is nearer to Akram Wah, as depicted in the figure below. 

Site Lead in Ambient Air 

(µ g/m3) 

Fulleli 30th Mile Cross Regulator  0.2 

Fulleli Imam Wah Cross Regulator  0.1 

Akram Wah/Fulleli Ali Pur Cross Regulator   -- 

SEQS Limits- Average time 24 hrs. 1.5 (µ g/m3) 
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Figure 5.10: Baseline Ambient Air Monitoring Locations 
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 Noise Levels in the Subproject area  

SUPARCO also carried out measurement of noise at three regulating sites of nearby Canal in February 

2015.  This same data is relevant and is being used in the Akram Wah project as there has been no 

significant change in demography, and also the monitoring location is near the Akram Wah project. The 

average noise level was found near 60 (dBA), which is above the permissible limits of SEQS (55 dBA for 

the residential area). This, however, does not exceed the noise levels prescribed for industrial or 

commercial areas in SEQS and World Bank standards. The details of minimum, average and high noise 

are given in below table; 

Table 5.11: Noise Levels 

Site Noise Levels  

 Min (dBA) Average (dBA) Max (dBA) 

30th Mile Cross Regulator 52 61 68 

Imam Wah Cross Regulator 55 59 65 

Ali Pur Cross Regulator   51 59 64 

SEQS Limits  75 dBA- Industrial Are 

65 dBA-Commercial Area 

55 dBA-Residential Area  

 Water Resources  

The people of the surrounding areas within the project corridor use surface and groundwater resources 

for domestic, livestock and irrigation purposes. The surface water is supplied to the people of nearby 

cities with the help of pump houses. However, where the pumping facilities are not available for the supply 

of surface water, groundwater resources (Hand pumps) are used for the daily purpose uses.  

In addition to drawing water from Akram Wah, some of the communities along its route also dispose of 

garbage into the canal, with clear evidence of all types of garbage from papers and plastics which 

accumulate at any of the control structures along the canal route, to more insidious materials including 

vegetable and animal waste and human excrement all being discharged into Akram Wah. Another use of 

this canal is by animal herders, and often bovines are found in this canal. The overall result is that, 

whereas the water which is supplied into Akram Wah at the head regulator is generally relatively good 

quality water, as the canal passes in its first 37 RDs through Hyderabad, it accumulates a heavy load of 

garbage, making the water generally unfit for consumption. However, since the local population in the 

area have no choice, they abstract and use the water, perhaps making some effort to purify it by boiling. 

 Water Quality  

In June 2020, the surface, groundwater, as well as hand pump quality, was tested to check the water 

quality of the Akram Wah Canal. These results, as given in the below table, show that the quality of the 

canal water is not fit for human consumption.  

Table 5.12: Water quality analysis results  

S. NO Reduced Distance (RD) Parameters 

Canal water pH (30.5 C) TDS (mg/l) Conductivity 

(micro-S/cm) 

Microbial Contamination 

1.  RD 3 +500 L/S 7.9 263 603 Present 



  

ESIA of Rehabilitation of Akram Wah Canal       75 
 

S. NO Reduced Distance (RD) Parameters 

2.  RD 90+740 L/S 7.9 228 625 Present 

3.  RD 160+960 L/S 7.9 270 637 Present 

4.  RD 184+850 R/S 8.9 292 636 Present 

5.  RD 192+200 R/S 7.9 387 605 Total Coliform-45, E-Coli-Nil 

6.  RD 259+350 R/S 8.10 387 602 Total Coliform-246, E-Coli-Nil 

7.  RD 302+500 R/S 7.87 382 600 Total Coliform-252, E-Coli-Nil 

8.  RD 382+800 L/S 7.99 396 619 Total Coliform-145, E-Coli-Nil 

Groundwater 

9.  RD 50+000 L/S 7.8 290 726 Present 

10.  RD 110+000 L/S 8.8 250 542 Present 

Hand pump 

11.  205+305 R/S 7.85 1046 1635 Total Coliform-54, E-Coli-Nil 

12.  357+700 R/S 7.58 440 688 Total Coliform-54, E-Coli-Nil 

 SEQS 6.5 ï 8.5 <1000 - Must not be detectable in any 

100 ml sample 

 WHO 6.5 ï 8.5 <1000 - Must not be detectable in any 

100 ml sample 
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Table 5.13: Physical properties analysis results  

S. NO Reduced Distance (RD) Parameters 

Canal water Colour Odor Taste Turbidity (NTU) 

1.  RD 3 +500 L/S Colourless Unobjectionable Unobjectionable 32.9 

2.  RD 99+740 L/S Colourless Unobjectionable Unobjectionable 58.9 

3.  RD 160+960 L/S Colourless Unobjectionable Unobjectionable 40 

4.  RD 184+850 R/S Colourless Unobjectionable Unobjectionable 45.8 

5.  RD 192+200 R/S Turbid Unobjectionable - 249 

6.  RD 259+350 R/S Turbid Unobjectionable - 303 

7.  RD 302+500 R/S Turbid Unobjectionable - 191 

8.  RD 382+800 L/S Turbid Unobjectionable - 193 

Groundwater 

9.  RD 50+000 L/S Colourless Unobjectionable Unobjectionable 38 

10.  RD 110+000 L/S Colourless Unobjectionable Unobjectionable 5.4 

Hand pump 

11.  205+305 R/S Turbid Objectionable - 6 

12.  357+700 R/S Turbid Unobjectionable - 66 

 SEQS  15 TCU Non objectionable Non objectionable  5 NTU 

 WHO  15 TCU Non objectionable Non objectionable  5 NTU 
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 Table 5.14: Chemical parameters analysis results  

 

S 

# 

Reduced 

distance 

Parameters 

Canal water Sulphate 

(mg/l) 

Nitrate 

(mg/l) 

Chloride 

(mg/l) 

Hardness 

as CaCO3 

(mg/l) 

Magnesium 

(mg/l) 

Iron 

(mg/l) 

Potassium 

(mg/l) 

Sodium 

(mg/l) 

Arsenic 

ppb 

Fluoride 

(mg/l) 

Alkalinity Bi- 

Carbonate 

(mg/l) 

Calcium 

(mg/l) 

Carbonate 

(mg/l) 

1 RD 3 +500 L/S 18 3.8 75 148 62 Nil 4.8 14 Nil Nil Nil 146 86 32 

2 RD 90+740 L/S 15 2.9 70 170 80 Nil 2.9 13 Nil Nil Nil 138 90 33 

3 RD 160+960 

L/S 

20 2.8 68 170 80 Nil 4 18 Nil Nil Nil 111 90 40 

4 RD 184+850 

R/S 

18 3.4 85 176 84 Nil 3.7 14 Nil Nil Nil 137 92 30 

5 RD 192+200 

R/S 

73 0.01 89 160 19.44 .05 3.1 62 Nil 0.10 2 100 32 Nil 

6 RD 259+350 

R/S 

73 0.01 88 160 17 .05 3.0 61 Nil 0.02 2 100 36 Nil 

7 RD 302+500 

R/S 

64 0.01 94 150 17.01 .04 2.9 65 Nil 0.03 2 100 32 Nil 

8 RD 382+800 

L/S 

62 0.01 95 160 19.44 .04 3.0 65 Nil  2.2 110 32 Nil 

Groundwater 

9 RD 50+000 L/S 18 3 68 175 85 Nil 43.4 13.5 Nil Nil Nil 140.3 95 38 

10 RD 110+000 

L/S 

17 3 60 160 67 Nil 4 16 Nil Nil Nil 140 93 37 

Hand pump 

11 205+305 R/S 153 0.03 253 350 43.74 6 5.0 209 200 1.39 6 300 68 Nil 

12 357+700 R/S 74 0.02 98 180 20.65 2.4 4.7 70 50 0.05 2.4 120 38 Nil 

 SEQS - Ò 0.50 < 250 < 500 mg/l - - - - Ò 0.05 Ò 1.5 - - - - 

 WHO - 50 250 - - - - 50 0.01 1.5 - - - - 
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Figure 5.11: Baseline Ambient Air Monitoring Locations  
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Overall, 12 samples were collected in July 2020 along the project area; 8 of them are from Canal water, 2 

from Groundwater and 2 from Hand pump. In total, 22 drinking water parameters were tested. The Canal 

water is found to be high in turbidity, pH, Nitrate and biological contaminations at different RDs. 

Two groundwater samples were collected from RD 50+000 L/S and RD 110+000 L/S. The TDS is within 

SEQS, and WHO limits for drinking water; however, it exceeded the permissible limits of microbial 

contamination, Turbidity and pH limits.  

In order to analyse the water quality at the hand pumps (tubewells), two samples were collected from RD 

205+305 R/S and RD 357+700 R/S. The water is not fit for human consumption use as it was beyond the 

SEQS and WHO limits in the following parameters. The result shows the water is turbid and high in pH and 

Arsenic 

Figure 5.12: Disposal of sewage into Fulleli Canal Figure 5.13: Garbage dumping in Akram Wah  

  

Figure 5.14: Women using Soap and Washing 
powder for clothes washing (RD 61+000 R/S) 

 

Figure 5.15: Buffaloes in Akram Wah 

 

 

 Floods 

The full effects of torrential rains in August 2020 are yet to be realized. Previous floods due to extreme 

rainfall in 2011 were the highest ever monsoon rains in Sindh province and they badly affected the 

Hyderabad and Tando Mohammad Khan districts. In Tando Muhammad Khan, all 17 Union Councils were 

severely affected due to 217 mm rain from August 10th to 12th, 2011. The total affected population in this 
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district was 585,411. 874 villages were affected, 12,607 households were destroyed, 12,369 houses were 

damaged and 83% of standing crops were destroyed. Most of the schools were closed and converted into 

relief camps13 

Hyderabad district was also badly affected due to these rains. The inadequate drainage facility and sewage 

system resulted in flooding in those areas which were at lower elevations. In the 2011 monsoon floods, the 

affected population was 377,992 and damaged houses 20,644 in 24 UCs14.  

 Geology and Soil 

In a broader scale, the Indus basin is divided into Lower, Middle and Upper Indus, which is comprised of 

Southern Sindh and Northern Sindh. The alluvial sediment deposited by the River Indus in the lower Indus 

region in general and in the subproject area, in particular, consists mainly of fine to medium sands, silts and 

clays of Pleistocene and recent epochs over a basement of tertiary rocks. The nature of the soils varies 

considerably from place to place and there are layers of sand belts (containing sand and sandy silt) and 

clay belt (containing clay and silt) spread throughout the area. These belts are of various thicknesses. The 

depth of the soils themselves varies from 9 to 91 meters (30 to 300ft). On the whole, sand belts are wider 

in extent than heavy soil belts. However, the clay belt predominates towards the south.  

The soils of the Subproject area are of recent alluvial origin and are basically suitable for irrigated 

agriculture. Textures are closely related to depositional conditions and all mapping is based on geomorphic 

units. Although stratification is complex, the majority of soils are within the range of fine sandy loam to silty 

clay loams being most common. All soils contain calcium carbonate and most contain gypsum. Salinity is 

widespread but generally ephemeral, with adequate water and drainage, most soils can be reclaimed by 

simple leaching. 

5.4 Biological Environment 

This section of the ESIA study describes the biological aspects of the environment in the Akram Wah 

subproject site in terms of vegetation, habitat and fauna.  

The different types of habitat and land use present in the subproject area are categorized as follows: 

ǒ Wetland (Reeds, shrubs and grass mix) 

ǒ Orchards  

ǒ Trees thickets near canal embankment 

ǒ Agriculture Land 

ǒ Urban areas (Buildings) 

ǒ Scattered small ponds including Fish pond 

ǒ Barren land including borrow area 

ǒ Spoils 

 Wetlands (Reeds, Shrubs, grass mix)  

During the field surveys,  numerous water ponds were observed along with the different RDs. They are 

mostly formed because of continuous water seepage from the canal. At places, seasonally flooded areas 

were also observed; they are the resultant of the rainfall, especially during the monsoon season. 

The dominant species present in the wetland habitats are: Phragmites karka (Nar/naro) and Typha 

elephantia (Pann) T. domingensis (Pann), associated with Cyperus arendrius, (Moniah Gaah), C. 

                                                      
13 OCHA Report. Pakistan Floods 2010-Tando Muhammad Khan District Profile 

14 Source: OCHA Report. Pakistan Floods 2010-Hyderabad District Profile) 



  

ESIA of Rehabilitation of Akram Wah Canal       81 
 

conglomerates (Moniah Gaah), C.rotundus (kabah), Saccharum spontaneum (Booro munj), S. bengalensis 

(booro), Paspalum dischicum, Cynodon dactylon (Chhabar).  

Figure 5.16:  Wetland picture at RD Figure 5.17:  Wetland picture at RD 

  

 Orchards 

Several orchards were found in the surveys conducted in July-September 2020, along the project area and 

within the Corridor of Impact (COI) of Akram Wah. An orchard of Mango, Jaman trees and Lemon trees 

existed on the 65 feet of COI at RD 172+950 R/S. Another orchard of Mango and Jaman trees was surveyed 

within the 10 to 30 feet of COI at RD 69+800 R/S. There are also several other orchards located in the 

vicinity of Hyderabad and Tando Muhammad Khan districts which supply fruit to these and other nearby 

cities. The prominent species in these orchards are Mangifera indica (Amb), Cydonia oblonga Mill (Zaitoon), 

Genus Phoenix (khaji), Syzygium cumini (Jamun) trees which supports the needs of nearby cities. 

Figure 5.18: Orchard of Mango, Jaman & Lamon 
trees at RD 172+950 R/S 

 Figure 5.19: Orchard of Mango and Jaman trees 
at RD 69+800 R/S 

  
N25°04.676ô E068°36.944ô N25°18.385ô E068Á26.001ô 

  Tree thicket near canal embankment  

Tree, shrubs, herbs, grasses and sedges were the common species present on the banks of Akram Wah. 

These species were found in the middle and at the outer and inner slopes of the embankments.    

During the survey conducted in July-September 2020, it was found that 6305 trees are expected to be cut 

due to the raising of embankments, construction of diversion channels, alignment at proposed construction 

sites. The inventory of existing trees and trees to be cut is shown in Appendix A. 
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The species present on the canal embankments and on structural sites are; Melia Indica (Neem), Albezia 

lebbeck (Sarehan), Phoenix dactlifera (Khajoor), Acacia Nilotica (Babur), Eucalyptus (Safaido), Zizyphus 

(Bair), Pithecellobium dulce (Jalebi), Ficus religiosa (Pipal), Pongamia pinnata (Sukhchain), Ziziphus jujube 

(Ber), Delonix regia (Gul Moher),  Psidium guajava (Amrood), Melia Indica (Neem), Tamarindus indica 

(Imli), Conocorpus and Mangifera Indica (Amb). 

Figure 5.20: Trees at RD 163+820 L/S 
 

 

 

  

N25Á05.934ô E068Á35.762ô   

 Agriculture Lands   

Settled agriculture is the most important land use and the chief driver of the economy of Sindh. Farming is 

the primary source of income for the local population in the Akram Wah command area. There are two main 

cropping seasons; "Kharif" and "Rabi". The Kharif season starts from April-May and ends in October-

November, while the Rabi starts from November-December and ends in April-May.   

Many of the growers are illegal occupants of the government-owned RoW and converted this to farmland 

at both the right and left bank of the canal. The wild flora of these lands is confined to the borders of the 

agriculture fields.  

The main agricultural crops are wheat, cotton, rice and sugarcane. The dominant species at the borders of 

the agricultural land are grasses associated with herbs and tree cover.   

The tree cover in the agricultural land includes Mengifera Indica (AMB), Citrus (Lemon), Ber (Zizyphus 

jujube), and Jamun. Most trees have a wide range of economic uses such as timber, fodder and for building 

and boat-making purposes. Important species include rosewood (Dalbergia sisso), babur l (Acacia nilotica) 

and Sufedo (Populus euphratica). 



  

ESIA of Rehabilitation of Akram Wah Canal       83 
 

Figure 5.21:Agricultural area in the project area 
 

Figure 5.22: Agricultural area in the project area 

  

 

 

 

 Fish Ponds 

The Akram Wah is surrounded by a number of fish ponds. Most of them are privately owned and belong to 

the people residing in the nearby area. These ponds are created by taking intake of water from the canal 

and also depend on the seasonal rainfall. The ponds are created by both excavation and without excavation 

on an agricultural field called as leeve pond.  

Figure 5.23: Fish pond at RD 122+100 L/S Figure 5.24: Fish pond at RD 318+600 R/S 

N-25°10.853', E-068°30.794' N-24°48.398', E-068°53.953' 

 Barren Land including borrow area 

5.4.6.1 General 

In regularly flooded areas, the land between and beyond the ponds of open water is barren before the 

monsoon season, as shown in the following figures. Much of this barren land is at a lower ground level than 

the surrounding agricultural land. The groundwater level in these areas is also higher than the surrounding 

areas due to seepage from the Akram Wah. As a result, this land becomes flooded during the monsoon 

season, creating seasonal wetlands for up to six months of the year, from August to January. A total of 
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approximately (15.82 ha) of barren land exists within the subproject area, accounting for 6.13% of the total 

land use in the subproject area. 

Figure 5.25: Barren land on L/S of Akram Wah Figure 5.26: Barren land on R/S on Akram Wah 

 

(25Á14ô51.4òN, 68Á28ô03.3òE) 

 

(24Á42ô51.9òN, 68Á56ô34òE) 

5.4.6.2 Borrow Area 

A joint visit was carried out by PC Engineering and Environmental team along with the representative from 

SIDA and Left Bank Canal Area Water Board (LBCAWB).  The positions of the borrow areas shall be 

identified during construction by the Contractor following tests to confirm the suitability of the borrow 

material. The contractor shall be responsible for arrangements for the use of material from this land and 

rehabilitation of the borrow areas to the original condition. 

Each borrow area identified for the subproject exists on barren land/seasonally flooded areas, which are 

not cultivable and have no ecological importance. There are no trees in these borrow areas, however, some 

sparse bushes and shrubs can be found. 

Figure 5.27: Borrow Area at 0+000 RD  Figure 5.28: Borrow Area at 56+000 RD  

 

(25°26'33.84"N  68°19'21.82"E) 

 

(25°20'6.72"N  68°25'23.22"E) 

Table 5.15 depicts the location of each borrow area identified along with its coordinates. 

Table 5.15: Proposed Borrow Area location  

S#  RD Side GPS Coordinates  

1. 1 0+000 L/S  25°26'33.84"N  68°19'21.82"E 

2. 2 7+000 L/S  25°26'12.35"N  68°20'39.36"E 

3. 3 40+000 R/S  25°22'43.25"N  68°24'45.29"E 

4. 4 45+000 R/S  25°22'3.14"N  68°25'0.57"E 

5. 5 50+000 L/S  25°21'5.73"N  68°25'20.26"E 

6. 6 54+000 L/S  25°20'22.81"N  68°25'21.26"E 

7. 7 56+000 L/S  25°20'6.72"N  68°25'23.22"E 


















































































































































































































































































































