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UNITS AND CONVERSION FACTORS 
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1 hectares =  2.47 Acres  =  10,000 sq. m 

1 sq. km  =  100 hectares 

 

Volume 

 

1 US wet gallon   =  0.833 imperial gallon  =  3.785 litres 

I US dry gallon   =  0.967 imperial gallon =  4.404 litres 

1 cu. Meters    =  35.28 cu. Ft 

1 MAF (million acre feet)  = 1,233 x 106 m3 
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CHAPTER-1  
INTRODUCTION 

1.1 Introduction and Background 

45. This report presents the findings of an Environmental Impact Assessment (EIA) study 
carried out by TrTA-GTC consultants for development of Greater Thal Canal Project. The 
Project is expected to be funded by Asian Development Bank (ADB) with Punjab Irrigation 
Department (PID) acting as the Executive Agency (EA). 

1.1.1 Overview of Greater Thal Irrigation Project  

46. The proposed Greater Thal Canal (GTC) offtakes from the right bank of the Chashma 
Jhelum Canal, which offtakes from the left bank of the Indus River at the Chashma 
Barrage, situated on the River Indus in Mianwali District, Punjab Province, Pakistan; 304 
km NW of Lahore and 56 km downstream of Jinnah Barrage. The Project area falls within 
the boundaries of Bhakkar, Layyah, Khushab and Jhang districts and lies between 
longitudes 71° 15' and 72 ° 15' East and latitudes 30° 30' and 32° 15' North. The GTC 
scheme has a command area of 1,738,800 acres (704,000 ha). Water allocation to the 
scheme was determined and approved in 1991 under the Pakistan Water Apportionment 
Accord that sets water resources allocation among the Indus riparian provinces (see 
further above). The GTC water conveyance infrastructure includes a main canal (35 km) 
that takes water from the CJ-Link Canal, before it is divided between four branch and one 
sub-branch canals, as detailed in the table below. The remainder of the system includes 
111 distributary and minor canals with a total length of 1,835 km. 

Table 1-1 GTC Irrigation Scheme Conveyance Structures 
Canal5 Capacity 

(cusec) 
Command 

Area 
(acres) 

Outlets 
(no.) 

Length 
(km) 

Comment 

Main Canal 8,500 
(242 

m³/sec) 

1,738,800 
(704,000ha) 

3,533 35 Constructed 
Direct command 
area is 40,000 ha 

Mankera 
Branch 

1,215 257,030 
(104,000ha) 

526 68 Constructed 

Chaubara 
Branch 

1,465 294,115 
(119,000ha) 

610 71 Under preparation 
for funding (Draft 
PC-1 prepared but 
not yet approved) 

Dhingana 
Branch 

3,880 781,080 
(316,000ha) 

1590 88 Detail Design / 
Tender Documents 
prepared by 
WAPDA. Mahmood Sub 

Br. 
1,480 284,930 

(115,000ha) 
 

575 54 

Nurpur Branch 1,500 307,810 
(125,000ha) 

610 68 

47. The proposed project will enhance food security and rural economic growth in Punjab 
province through increasing agricultural production by developing a new irrigation system 
in Bhakkar, Jhang, Khushab, and Layyah districts of Punjab. The Greater Thal Canal 
(GTC) irrigation scheme will convert about 704,000 hectares (ha) of unproductive rainfed 
(barani) lands to irrigated lands through delivering surplus river water during the monsoon 
season (April to October) when flows are at their highest (i.e. it will be a seasonal ‘kharif’ 

 
5 Chaubara is spelt as Chaobara in some documents. Likewise, Mahmood is spelt as Mehmood in some 
documents, and Nurpur as Noorpur. 
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irrigation scheme6).The Main Canal (MC) and Mankera Branch Canal (MBC) have already 
been constructed by the government’s fund providing irrigated water to approximately 
40,000 ha and 104,000 ha respectively. The proposed project will support the construction 
of an additional part of the scheme (the Chaubara Branch Canal (CBC) system) providing 
irrigation water to approximately 120,000 ha of cultivable lands, and will provide support to 
farmers for on-farm development and management in the MC, MBC and CBC command 
areas covering 264,000 ha, traversing Khushab District (Nurpur Tehsil), Bhakkar District 
(Mankera Tehsil), and Layyah District (Chaubara Tehsil). 

48. Direct target beneficiaries will be smallholder farmers. There are 38,158 farms with 
an average farm size of 3.1 ha in the CBC command area while there are 48,886 farms 
with an average size of 3.14 ha in the MBC and the MC command areas. Thus, a total of 
87,044 farm households. Assuming approximately 7 people per household this equates to 
609,308. About 81% to 83% of these farms (i.e. approx. 71,000 farms and 500,000 
persons) are smallholder farmers owning less than 5 hectares7.  

49. Punjab Irrigation Department (PID), is the Executing Agency (EA) and implementing 
partner of the institutional component of the Project. 

50. The detailed description of the project and its components is given in Chapter-3 of 
this document. 

1.2 Project Objective 

51. The broader objective of Greater Thal Canal Irrigation Project is aimed at: 
 Increased command area development of 264000 ha (MC 40,000 ha, MBC 104,000 

ha and Choubara BC 120,000 ha) 
 Sustained water supply to the present and proposed command area. 

1.3 Nature and Size of the Project 

52. Salient features of GTC Irrigation Project are following: 

53.  This project involves the construction of the 71 km Chaubara Branch Canal (primary 
canal), 11 distributary canals (251 km) and 11 minor canals (124 km), and associated 
structures, to convey irrigation water to approximately 120,000 ha of cultivable lands. To 
improve irrigation efficiency and improved water management the primary, distributary and 
minor canals will be lined8, and gated offtakes installed (possibly with flow measurement 
devices9).  Construction will be undertaken by private civil works contractors with 
construction supervision undertaken by a national supervision firm. To protect canals from 
siltation, tree windbreaks would be planted on the sides of the canals. This output will focus 
on CAD within the command areas of the GTC Main Canal (MC), Mankera Branch Canal 
(MBC) and the Chaubara Branch Canal (CBC), helping to improve on-farm water 
management and agricultural production practises in 264,000 ha of cultivable lands. It also 
will focus on CAD within the command areas of the GTC Main Canal (MC), Mankera 
Branch Canal (MBC) and the Chaubara Branch Canal (CBC), helping to improve on-farm 
water management and agricultural production practices in 264,000 ha of cultivable lands. 
The project will also focus on (i) improving the government’s capacity to operate and 
manage the GTC irrigation scheme, in particular the main (primary), distributary 
(secondary) and minor (tertiary) canal network, and (ii) improving the government’s 

 
6 Non-perennial water flow 
7 Pakistan Agriculture Census 2010. More recent data from 2019 provides an estimated total population of the three 
canal commands of 580,000. Assuming an average household size of 7 (ranging between 5.87 and 6.90 per 
household), the total number of farm and nonfarm households is estimated at about 88,508 in the study area. 
8 It is still to be determined with PID whether 100% of the distributaries and minor canals will be lined. 
9 To be determined with PID 
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capacity to monitor impact of the scheme on crop production. 

Figure 1-1 GTC command areas 
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Figure 1-2 Chaubara Branch and Distribution Canal System 
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Figure 1-3 Schematic of Chaubara canal system 
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1.4 Necessity of the EIA 

54. The apex Pakistani law governing the subject of environment is the Pakistan 
Environmental Protection Act – 1997 (PEPA-97). Under Section 12 of the Act, it is 
mandatory for the proponents of the projects to execute the IEE and / or EIA (where 
warranted) and get the approval from federal agency (i.e. Pak-EPA). This function has 
been delegated under Section 26 to provincial EPAs. 

55. After the 18th amendment to the constitution of Pakistan, environment became a 
provincial subject, and the environmental law governing the Greater Thal Canal Irrigation 
Project is now the Punjab Environmental Protection Act -1997 (as amended in 2012). In 
terms of its contents, the provincial act is exactly the same as national act. Under 12 of the 
Act, it is mandatory for the proponents of the projects1 to execute the Initial Environmental 
Examination (IEE) and/ or EIA, where warranted, and get the approval from concerned 
Environmental Protection Agency (EPA), which is Punjab-EPA for this project. 

56. The EIA/ IEE regulations of 2000 provide screening categories of projects for which 
IEE or EIA needs to be conducted. GTC falls under the Category ‘E’ of “Water 
management, dams, irrigation and flood protection – Irrigation & Drainage Projects serving 
15,000 hectares (37065 acres) or above”. This category requires an EIA to be conducted. 

57. According to the Asian Development Bank Safeguards Policy Statement (SPS) 
2009, any proposed project is classified as ‘Category A’ if it is likely to have significant 
adverse environmental impacts that are sensitive, diverse, or unprecedented. These 
impacts may affect an area broader than the sites or facilities subject to physical works. 
For a Category A project, the borrower is responsible for preparing a report, normally an 
EIA (or a suitably comprehensive regional or sectoral EA).  

58. Based on the above requirements of national and provincial regulations, as well as the 
ADB policy, this project is categorized as of “A” category (explained later in this report in 
detail), hence environmental Impact Assessment of the proposed project is being carried 
out. 

59. A scoping study was undertaken which has concluded that owing to the vulnerable 
bird species, Houbara Bustard and the Black Partridge, the project environmental 
categorization could be Category A or Category B. However, because of the high likelihood 
of project impact on the habitat or “Modified Habitat” and the future development of the 
440,000 ha under Phase II, projects 2 and 3 (Dhingana and Nurpur canal systems) also 
delivering the impacts of reduced habitat, then the loss of wildlife and bird species’ 
populations is a high possibility. Our categorization of the project is therefore Category A. 

60. The MC and MBC project has impacted habitat or modified habitat, although not 
drastically as the area has not been fully developed (over the last 10 years). Wildlife and 
bird species migrated to other habitats; requiring adaption. The CBC project would also 
impact habitat and result in the additional migration to the other habitats. The proposed 
future projects of Dhingana BC and Nurpur BC will also impact habitat as the total area of 
the GTC is being converted from rainfed agriculture to irrigated agriculture. Wildlife and bird 
species (vulnerable and endangered) will again migrate to other habitats, resulting in 
irreversible loss of habitat.  

61. The Rakh/Rangeland areas that are situated within the project area have the highest 
wildlife concentration of all of the three habitats of the project area. These areas could be 
severely negatively impacted if they are included in the command area (as planned), 
resulting in habitat destruction and wildlife migration to other habitats or resulting adjustment 
to the habitat and human interventions and settlement thus causing loss of wildlife species. 
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62. An Environment Impact Assessment (EIA) will be required according to ADB 
guidelines. The project would have significant adverse environmental impacts that are 
irreversible, diverse, or unprecedented. These impacts may affect an area larger than the 
sites or facilities subjected to the physical works.  

1.5 OBJECTIVES OF THE EIA 

63. The overall objective of EIA study is to study the interaction of project components 
among each other & the environment and to access anticipated environmental impacts in 
order to propose necessary mitigation measures against adverse impacts. To achieve this 
objective, an assessment of the existing environmental status of the project site is a 
prerequisite and, therefore, included in this study by collecting and reviewing the baseline 
data of various environmental attributes. 

64. This EIA is being prepared to ensure adequate environmental and social 
management during development and implementation of Greater Thal Canal Irrigation 
Project. It will provide mechanisms for ensuring that potential environmental and social 
impacts of the current program are identified, assessed and mitigated as appropriate, 
through an environmental and social screening process. The EIA will, therefore, comply 
with the Pakistani EIA procedures for meeting the environmental and social management 
requirements, as outlined in EIA Guidelines. The EIA will also comply with the ADB 
Safeguard Policies SPS – 2009 for environmental management of projects. 

1.6  MORE SPECIFIC OBJECTIVES OF THIS EIA REPORT 

 
65. These includes: 

 Meet the statutory requirements set forth by the Pakistan Environmental Protection 
Act (PEPA) 1997 and the Punjab Environmental Protection Act 2012. 

 Comply with ADB policies and safeguards for environmental and social management 
of projects 

 Facilitate proponents and financiers of the project in ensuring environmental and 
social acceptability of the project 

 Establish a baseline of existing environmental status at the project site prior to 
project initiation by collecting secondary and primary data/information on physical, 
biological and socio-economic environment of the project area. 

 Help the project proponents to incorporate necessary measures for legally compliant 
and socially acceptable environmental performance of their project. 

 Identify significant environmental impacts (both positive and negative) during all 
stages of the project implementation and propose mitigation measures for negative 
impacts. 

66. The scope of the assignment is derived from the PEPA guidelines. As per scope of 
work reflected in the PEPA guidelines, the EIA report will consist of the sections as 
described in section 1.9 of this report. 

1.6.1 Consultants EIA Team 

67. Consultants EIA Team is involved in conducting EIA study for the proposed project. 
Based on the requirements of ToR and objectives of the study, Consultant formed a team 
of experts comprising Environmental Specialist with a professional support from 
International Environment Specialist, Social team consisting of Resettlement expert, 
Social/Gender expert, Agriculture specialist. The ecological baseline contractor helped the 
key specialists in baseline data collection. Than data was analyzed, impact assessment 
and mitigation measures and report compilation was completed. The social aspects of the 
EIA were taken up by the Social Safeguards Specialist of the project and the relevant 
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inputs were prepared by social team. These inputs were received and incorporated in the 
EIA report. In addition, EIA team worked in close coordination with the design team and 
several inputs were provided by the design specialists to the EIA team. 

68. The Core Team deputed for the successful completion of the assignment belongs to 
different subject areas. The consulting team comprises the following members: 

Dr. Akhtar Iqbal   National Environment Specialist 

Thomas Balling/Neil Urwin  International Environment Specialist 

Rana Sarwar/Maqsood Ahmad Social Safeguard Specialist  

Mr. Naimat Ali Gill   Agronomist 

Dr Moien Ahsan GIS Expert 

Dr Saleem Sarwar Climate Change Expert 

Muhammad Bashir   Economist 

 

1.7 STUDY APPROACH AND METHODOLOGY 

69. The following methodology was adopted: 

1.8 SCOPING 

70. Before formally initiating the study, the EIA team carried out internal scoping of the 
assignment, in consultation with the design team. The scoping was meant to avoid 
duplication of effort by using the information and knowledge base already available within 
the design consortium. 

71. The scoping exercise included the following steps: 

1.8.1 Desk Review 

72. WAPDA has already conducted study in the project area for the purpose of 
preliminary design. All these documents can be classified as Primary Data for the EIA 
study. The EIA team has been provided with the following documents: 

73. The WAPDA detailed design phase of the GTC Project undertook social, 
environmental and economic studies of the command area for the purpose of the 
determination of impacts and addressing remedial measures to be introduced to offset 
these impacts. The studies, if carried out in detail, have only been summarized in a 
chapter of the WAPDA report, “Greater Thal Canal Report, Detailed Engineering Studies 
and Tender Documents, Project Planning Report”, Main Report, Volume I, March 2007; 
Chapter 9, “Environmental & Resettlement Studies”, a 23 page summary on 
environmental, social, land acquisition and resettlement and socio-economic impacts that 
was reviewed. 

74. Some of the data obtained from the above-mentioned documents has been utilized 
in the preparation of this EIA report. Simultaneously, the EIA team will revalidate most of 
this information during its field surveys, which will help in finalizing these documents as 
well. 

1.8.2 Orientation Session 

75. The EIA team held meetings and discussions with relevant key officials of the design 
team and PID on 14 June, 2019. This meeting was geared towards introducing all team 
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members with each other and bringing uniformity of expectations amongst all. 
Environmental Expert shared his plan for conducting the reconnaissance survey. 

1.8.3 Field Visits to the Project Site - with (i) PMO, (ii) ADB & PMO 

76. Visits to the GTC project area were undertaken; the first visit 19 to 21 June, with the 
second visit 27 to 29 June; accompanied by the ADB Senior Environment Specialist (ADB 
RM), and the Director of PMO Environment and Social. During these visits, District Wildlife 
Officers & District Forestry Officers of Bhakkar & Layyah districts, Chief Engineer, 
Sargodha, SE GTC Adhikot (Khushab), the Deputy Commissioner of Mankera, and the 
Assistant Commissioner of Bhakkar were consulted on environment related issues of the 
project area and their knowledge and environmental concerns, if any.  

77. Following the visit, the team of ADB and PID/PMO and Project environment 
specialists discussed the project environmental aspects, concerns and general field visit 
findings and agreed that the GTC project consultant should conduct an Ecological Scoping 
Study of the project area and its findings would decide the GTC project’s environmental 
category selection; i.e. A or B. 

1.8.4 Scoping/Reconnaissance Survey 

78. The field survey for the Ecological Scoping Study was undertaken from 16 July to 19 
July. Officials of the District Wildlife offices at Khushab, Bhakkar, and Layyah were 
consulted (Table1-2) to address the presence and status of any endangered and/or 
vulnerable species in the project area, Morning and evening biodiversity surveys were 
carried out at various project locations. Wildlife watchers, field staff of the Wildlife 
Department accompanied the Consultant during these visits. An Ecological Scoping Study 
Report, was submitted to the ADB, 04 August 2019.Primary data of the Scoping Study was 
collated and analysed. The findings of the Ecological Scoping Study were shared with the 
Consultant’s International Environment Specialist and the conclusions reached by the 
Consultant’s environmental specialists, concluded Category A, requiring an EIA study. 

Table 1-2 Contact details of the officials were met are tabulated below 

Sr. 
No 

Name Designation Contact 
Number 

1. Muhammad Aamir 
Khan 

District Wildlife Officer, Khushab 0333-6835763 

2. Shahid Nawaz Khan District Wildlife Officer, Bhakkar 0333-6031719 

3. Jamshaid Ahmed Wildlife Inspector, District Layyah 0346-8812426 

4. Muhammad Azeem District Forest Officer, Khushab 0334-0008326 

5. Tajamul Hussain 
Chughtai 

District Forest Officer, Bhakkar 0453-92200123 

6.  Nadeem Asharaf 
Warraich 

Divisional Forest Officer (Thal Range 
Management Division), Bhakkar 

(0543) 553757 

7. Capt (R) Waqas 
Rashid 

Deputy Commissioner Bhakkar 0320-5500103 

8. Anwar Ali Kanjo Assistant Commissioner Mankera (0453) 410022 

1.8.5 Delineation of Area of Influence 

79. The basis for determining the areas covered under the Projects Area of Influence is 
the ADB Environmental Safeguards Good Practice Sourcebook (Dec 2012) which states: 

80. “The area of influence may span: 
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 Primary project site and ancillary facility sites that will be owned, developed, operated 
or managed by the borrower/client or its contractors. Examples of ancillary facilities 
include access roads, borrow pits, spoil disposal areas, pipelines, canals, tunnels, 
depots and construction camps. 

 Associated facilities not funded by the project but whose existence and viability are 
entirely dependent on the project and whose services are essential to project 
operation. 

 Areas and communities potentially affected by cumulative impacts from further 
planned development of the project, other sources of similar impacts in the 
geographical area, any existing project or condition, and other project-related 
developments that are realistically defined at the time the assessment is undertaken. 

 Area and communities potentially affected by induced impacts from unplanned but 
predictable developments or activities caused by the project, which may occur later 
or at a different location. For example, a new road constructed through an intact forest 
provides access to a gas field. The road improves access to previously difficult to 
reach forest resources, resulting in illegal logging, local settlement and agricultural 
activities.” 

81. Accordingly, for the purpose of the Greater Thal Canal Project EIA, the AOI has 
been divided into several specific sub-areas, based on the fact that not all sub AOIs need 
to be studied. The following are the main parts of the AOI: 

 Construction Site: including canal, additional structures and immediate 
surroundings (construction camps, quarries, borrow and disposal areas, etc.); 

 Affected Structures: The structure that may be physically affected due to project 
construction; 

 Project Foot Print Area: this is the area directly related to Canal Right of Way 
(ROW), Canal, Outlets, command area etc; and 

82. Resettlement in the form of physical dislocation of people or their homes is 
envisioned for this project. Most of the project site (RoW) is arid (barani) with sand dunes 
and some area is being irrigated with tubewell. The project proponent has acquired land 
from these private land owners for the said Project. 

1.8.6 Major Significant Impacts 

 

83. Based on the initial impression formed after preliminary data review and the 
reconnaissance, following issues seemed to be pertinent for the proposed project: 

 Issues pertaining to payment rates against land acquisition, 
 Vulnerable/endangered species (Houbara Bustard and Black Partridge) present in 

the project area and the likely impact of the project on them. 
 Rakh/Rangeland areas that are situated within the project area have the highest 

wildlife concentrations of all of the three habitats of the project area. These areas 
could be seriously impacted if they are included in the command area (as planned), 
resulting in habitat destruction and wildlife migration to other habitats or resulting in 
adjustment to habitat and human intervention and settlement thus causing loss of 
wildlife species. 

 Resettlement of more than 1000 people (estimated) is expected. 
 Social and environmental issues due to construction activity (involvement of external 

labor force may face resistance, security concerns). 
 Environmental issues related to biodiversity, especially in terms of flyway for 

migratory birds that migrate during winter from Siberia to Pakistan for wintering and 
return to their areas of origin during February/March every year. 

 Impact on soil erosion is anticipated during project construction stage as huge amount 
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of earth work will be involved. 
 Siltation will be a major impact for the project that will reduce the capacity of the 

canals and its delivery system. Water quality is primarily intended for use as 
agriculture. Water for drinking will continue to be extracted from ground as presently 
being done. 

 During operations, as this is a one-crop perennial system (only using water during the 
Kharif season) than to obtain enough income and make the project viable farmers will 
also need to use groundwater to get two crops a year. Thus I would say impact on 
groundwater is an issue. 

 

1.8.7 Data Acquisition Planning 

84. Following the concept clarification and understanding, detailed data acquisition 
planning was carried out for the internal use of the consulting team. 

85. The data acquisition planning included consideration for the following: 

 Specific requirements of the primary and secondary data and their sources; 
 Time schedules and responsibilities for their collection; 
 Logistics and facilitation needs for the execution of the data acquisition. 
 

1.8.8 Collection of Documentation, Past Studies, Details of GTC Area with regard to 
Environmental Details 

86. Project related secondary data (reports and PC-1 and various previous 
environmental study reports) was collected and reviewed to ensure a clear understanding 
of the GTC project’s Scope of Work (SOW) in terms of civil works and command area 
disturbance and interventions. 

87. Meetings with the PMO Barrages and ADB Mission (ADB PO) allowed discussions 
to be held re. the expected scope of environmental study, and the procedures and the 
timeline for a project specific environmental assessment. 

1.8.9 Primary Data Collection and Review 

88. Environmental Surveys. The baseline data on the relevant environmental 
characteristics of the study area has been assembled, evaluated and presented. This 
section will include the detailed description of the following environmental attributes within 
the project area. 

89. Physical Environment. Locations and surroundings, site plans and layout, 
geography, polar coordinates, soils and geology, topography and drainage system, water 
resources, air and water quality, public water supplies, climate and ambient noise. 

90. Most of this information is available through reliable secondary data sources as well 
as existing primary data. The EIA team will mostly revalidate this data before using it in 
the report. Monitoring and testing of major environmental parameters will be carried out 
as described later in this report. 

91. Biotic and Natural Environment. Data pertaining to Flora and fauna of the 
ecosystem/s, presence of rare or endangered species and sensitive habitat/s (National 
park, Wildlife sanctuary, Game reserve and Protected Forest) will be collected by baseline 
ecological survey subcontractor. The baseline survey of the Project Area will also help to 
verify the data collected from relevant departments and to finalize the impacts on faunal 
attributes within the Project Area. 
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92. Environmental Laboratory Analysis. The environmental laboratory analysis shall 
be conducted at different locations of Project area (Table 1-3). Following table presents 
the description of laboratory analysis and number of samples collected during the field 
visit. 

Table 1-3 Description of Laboratory Analysis (Environmental Monitoring, Sampling and 
Testing Parameters Details) 

 

# Details of Environmental Monitoring MC MBC CBC 
1 Ambient air quality 

Parameters: PM10, PM2.5, NOx, SOx, CO 
01 Points 
(24 Hrs 
reading) 

1 Point 
(24 Hrs 
reading) 

02 Points 
(24 Hrs 
reading) 

2 Dust (particulate matter) 02 points 02 points 02 points 

3 Noise testing in dB Scale 02 Points 
(Instant 
reading) 

02 Points 
(Instant 
reading) 

03 points 
(Instant 
reading) 

4 Surface & Ground Water samples 
Parameters: pH, Salinity,Turbidity, Total 
Hardness, Electrical Conductivity, Total 
Dissolved Solids (TDS), BOD5, COD, Arsenic, 
Total Suspended Solid (TSS), Carbonate, 
Bicarbonate, Fluoride (F-), Sulfate (SO2-4), 
Chloride (Cl-1), Copper, Nitrate (NO3-), 
Phosphate (PO3-4), Nitrite, Odor, Taste, 
Sodium (Na), Manganese (Mn), Calcium (Ca), 
Potassium, Zinc (Zn2+), Aluminum, Cadmium, 
Selenium, Barium, Chromium (Cr), Lead (Pb), 
Total Coli-forms, Fecal Coli forms 

GW 
samples: 
04 
Samples 
Surface 
Water: 01 
sample 

GW 
samples: 
04 
Samples 
Surface 
Water: 01 
sample 

GW 
samples: 
08 
Samples 
Surface 
Water: 00 
sample 

 

1.8.10 Stakeholder Consultation 

93. Due to the extensive nature of the proposed project, it is imperative to take all the 
stakeholders on board and gather information about their concerns and perceptions at an 
early stage of the project cycle. The consulting team conducted internal meetings to 
identify and list all important stakeholders. 

94. The primary stakeholder of the project is the community at large. People of the area 
have already been consulted once during the development of socio-economic profile 
document. It is envisaged that the second level of public consultation will be carried out 
during the detailed design stage. 

95. The secondary stakeholders of the project comprise of the various Government 
departments and private entities operative in the area. A list of such direct stakeholders 
is given below: 

 Greater Thal Canal Office, Aadi Kot 
 Irrigation  Department, Government of Punjab 
 Punjab Agriculture Department 
 Punjab Forest and Wildlife Department (Lahore) 
 Livestock and Dairy Development Department 
 Wildlife departments Bhakkar, Khushab and Layyah 
 Forest Department Khushab and Bhakkar 
 Deputy Commissioner, Bhakkar 
 Assistant Commissioner, Bhakkar 
 WWF, Lahore 
 Social Welfare Department, Bhakkar 
 Academia 
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96. All these entities will be contacted with brief project introduction for meetings and 
soliciting feedbacks on the proposed project. The collected information has been 
documented as a separate chapter 06 in this EIA report. 

1.8.11 Organization of Report 

97. This report contains a total of eight chapters. Besides  

Chapter 1, which contains introduction and background of the report, other chapters 
are described as under: 

Chapter 2 – “Policy, Legal and Administrative Framework” elucidates the current legal 
framework which is applicable on the proposed project in context of environment and 
sustainable development; 

Chapter 3 – “The Project” furnishes an overall description of the Project, including its 
background and key components for design, construction and O&M phases; 

Chapter 4  – “Baseline Conditions” comprises a detailed documentation of the existing 
(baseline) conditions of the Project Area, with respect to its physical, ecological and 
socio- economic environment; 

Chapter 5 – “Analysis of Alternatives” provides details on alternatives considered for 
the proposed interventions, location and design; 

Chapter 6 – “Potential Environmental Impacts & Mitigations” documents the likely 
impacts of the Project on the physical, ecological and socio-economic environment 
during the construction and operation phases and lays down the proposed measures to 
mitigate the adverse impacts of the Project; and 

Chapter 7 – “Stakeholder Consultation” provides details of consultative sessions with 
the local community as well as with other stakeholders including local politicians, local 
government officials, policy makers and NGOs for their opinions and suggestions on the 
Project; 

Chapter 8 – “Environmental Management Plan” provides the proposals on mechanism 
to be adopted for the implementation and monitoring of the environmental measures. 

Chapter 9 – “Grievance Redress Mechanism” provide a time bound and transparent 
mechanism to voice out and resolve social and environmental concerns linked to the 
project. GRM has been proposed to receive, evaluate and facilitate the resolution of 
affected people’s concerns, complaints, and grievances.  

Chapter 10 – “Conclusions and Recommendations” conclusions of the environmental 
impact assessment study and recommendations to be adopted. 
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CHAPTER-2  
LEGAL AND ADMINISTRATIVE FRAMEWORK POLICY 

2.1 GENERAL 

98. This chapter elucidates the current legal framework which is applicable on the proposed 
project in context of environment and sustainable development. The institutional arrangement 
that exists in Pakistan and may influence the environmental management of the proposed 
project is also discussed in this chapter. 

2.2 BACKGROUND 

99. The Government of Pakistan realized the importance of environmental preservation way 
back in the early 1980’s. Until the 1980’s development policies were formulated irrespective of 
environmental considerations. A variety of environment-related acts and ordinances existed, 
but the Pakistan Environmental Protection Ordinance 1983 (PEPO) was the first effort to deal 
with environmental concerns systematically. The ordinance created a legal basis for 
comprehensive environmental policy making, the establishment and enforcement of standards, 
environmental impact assessments and the inclusion of environmental considerations in 
development policies10. In 1984, the promulgation of this ordinance was followed by the 
establishment of the Pak-EPA, the primary government institution dealing with environmental 
issues. The PEPO 1983 was replaced with a new Act of Parliament in 1997 i.e. PEPA Act 1997. 

100. The UN International Summit on Environment was held in 1992 in Rio de Janeiro, to 
highlight the importance of environment protection and to promote sustainable development. 
Pakistan also became a signatory of this summit, after which the Government of Pakistan 
developed a National Conservation Strategy (NCS), approved in March 1992. It was decided 
that all reports regarding strategies, policies and program for sustainable development will be 
drawn up on the basis of the NCS11. Another major environmental policy initiative formulated in 
1999 was Environmental Planning and Resource Conservation Project (EPRCP)12. 

101. The enactment of PEPA 1997 took up the key issues of PEPO and in addition provided 
for a considerable strengthening of institutions at the national and provincial level for the 
formulation, execution and enforcement of environmental policies and conferred broad-based 
enforcement powers to the EPA13. NEQS for municipal and liquid industrial effluent, industrial 
gaseous emissions and motor vehicle exhaust and noise, were issued by Pakistan EPA in 1994. 
Pakistan EPA review of IEE and EIA Regulations, 2000 and Pakistan Environmental 
Assessment Procedures were published, to provide necessary guidelines for preparation, 
submission and review of IEE and EIA. 

2.3 APPLICABLE NATIONAL ENVIRONMENTAL POLICIES / LAWS 

102. There are various legal provisions at the national or provincial level related to the design, 
construction and operation of the proposed project. This stems from a multitude of 
environmental laws, regulations, and / or policies or executive orders related to the physical-
chemical, biological, cultural, and socioeconomic environments. Some of the statutes to be 
referred in the EIA are the following: 

 National Policy on the Environment 
 National Biodiversity Strategy & Action Plan 

 
10 “Industrial policy and the Environment in Pakistan”:  United Nations industrial development organization 
11 A model process to develop a National Agenda”: Pakistan National Conservation Strategy; pg1. 
12 “Industrial policy and the Environment in Pakistan”:  United Nations industrial development organization; 
11 December, 2000; pg.9. 
13 “Industrial policy and the Environment in Pakistan”:  United Nations industrial development organization; 
11 December, 2000; pg.9. 
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 National & Provincial Conservation Strategy 
 Pakistan Environmental Protection Act, 1997 
 Punjab Environmental Protection Act, 1997 (Amended 2012) 
 Pakistan EPA Review of IEE and EIA Regulations, 2000 
 Forest Act 1927 
 Canal and Drainage Act amended 2016 
 Punjab Environmental Quality Standards (PEQS), 2016 
 Punjab Wildlife Act, 1974 
 Land Acquisition Act 1894 

2.4 NATIONAL POLICY ON THE ENVIRONMENT 

103. The National Environment Policy aims to protect, conserve and restore Pakistan’s 
environment in order to improve the quality of life of the citizens through sustainable 
development. The Policy provides broad guidelines for addressing environmental concerns and 
ensuring effective management of their environmental resources. The provincial, AJK, Northern 
Areas and local governments, however, may devise their own strategies, plans and programs 
in pursuit of this Policy. 

104. Enforcement of the policy is being carried out through National Environmental Quality 
Standard (NEQS) and Self-Monitoring & Reporting Tools (SMART) in order to optimize energy 
and environmental resource consumption within the industries; encourage reduction, recycling 
and reuse of municipal and industrial solid and liquid wastes; introduce discharge licensing 
system for industry; devise and implement master plans for treatment of municipal and industrial 
wastewater in urban and rural areas. The policy has not been revised since 2005. 

2.5 LAND ACQUISITION ACT 1894  

105. The primary law for acquisition of land for public purposes in Pakistan is the “Land 
Acquisition Act, 1894” (hereinafter referred as the Act). It is a “law for the acquisition of land 
needed for public purposes and for companies and for determining the amount of compensation 
to be paid on account of such acquisition”. The exercise of the power of acquisition has been 
limited to public purposes. The principles laid down for the determination of compensation, as 
clarified by judicial pronouncements made from time to time, reflect the anxiety of the law-giver 
to compensate those who have been deprived of property, adequately. Land acquisition is 
needed for the construction of the project. Most of the land has acquired and remaining land is 
being acquired under normal conditions based on prevailing market prices or negotiated prices 
between PDA and owners of the land.  

2.6 ENVIRONMENTAL LEGISLATIONS 

106. The key environmental regulations and legislations which are 
applicable to the proposed project is discussed below. 

2.6.1 National Regulations 

107. The environmental policy framework, which will govern the 
project, is the NCS of Pakistan. The Pakistan NCS is a broad-based 
policy statement aimed at achieving environmentally sustainable 
social and economic development in Pakistan. The three overriding 
objectives of the NCS are: 

 Conservation of natural resources 
 Sustainable development 
 Improved efficiency in the use and management of 

resources 
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108. Three operating principles are identified to achieve these objectives.  
 These are: 

 Greater public participation in Development and environmental management 
 A merging of environmental and economic decision making 
 Lasting improvements in the quality of life 

109. The NCS specifies the basic guidelines for an integrated effort aimed at protecting the 
environment and the natural resources of the country. This broad framework provides a 
comprehensive point of reference for all agencies, departments, private sector companies, 
financial institutions, and donor agencies for undertaking systematic efforts to bring about an 
effective change for sustainable development14. 

 

2.6.2 Pakistan Environmental Protection Act, 1997 

110. The PEPA 1997 is the apex environmental law of the country. Under section 12 of the 
Act, it is mandatory for the proponents of the projects15 to execute the IEE and / or EIA (where 
warranted) and get the approval from provincial EPA.  

111. The following rules and regulations have been issued under the Pakistan Environmental 
Protection Act, 1997. 

Rules: 

 National Environmental Quality Standards (Self-monitoring and Reporting by Industries) 
Rules, 2001. 

 Provincial Sustainable Development Fund (Procedure) Rules, 2001. 
 Pakistan Sustainable Development Fund (Utilization) Rules, 2001. 
 Pollution Charge for Industry (Calculation and Collection) Rules, 2001. 
 Environmental Tribunal Procedures and Qualifications Rules, 2000. 
 Environmental Samples Rules, 2001. 
 Hazardous Substance Rules, 2000. 
 

Regulations: 

 Review of IEE / EIA Regulations, 2000. 
 National Environmental Quality Standards (Certification of Environmental Laboratories) 

Regulations, 2000. 
 

2.6.3 Punjab Environmental Protection Act, 2012 

112. After the 18th Constitutional amendments the subject of environment vide Notification 
No.4-9/2011-Min dated 29th June, 2011 stand devolved to the provinces with effect from 1st 
July, 2011. Even after the deletion of the subject of environment from the concurrent list, the 
Pakistan Environmental Protection Act 1997 remained intact as per Article 270-AA, Sub Article 

 
14 Qadar S., and Dogar A. R., Pakistan’s Environmental Laws & Their Compliance, Lahore Law Times 
Publications, 2002. 
15 The Act defines a Project as: “Any activity, plan, scheme, proposal or understanding involving any 
change in the environment and includes: 

 Construction or use of buildings or other works; 
 Construction or use of roads or other transport systems; 
 Construction or operation of factories or other installations; 
 Mineral prospecting, mining, quarrying, stone-crushing, drilling, and the like; 
 Any change of land use or water use; and 
 Alteration, expansion, repair, decommissioning or abandonment of existing buildings 

or other works, roads or other transport systems, factories or other installations.” 



Greater Thal Canal Irrigation Project  Chapter‐2 
EIA Report  Legal and Administrative Framework Policy 
   

 

2‐4 
 

(6). However, there is provision that the province, through an appropriate legislature / competent 
authority, may alter, repeal and amend the laws related to the subject. 

113. To regulate and effectively address the peculiar environmental issues of the province of 
Punjab this act namely “Punjab Environmental Protection Act 2012” is submitted as per 
provisions of the Article 270-AA, Sub-Article (6) of 18th Constitutional amendments. 

114. The Punjab Environmental Protection Act, 1997 (Amended, 2012) is comprehensive 
legislation and provides the legislative framework for protection, conservation, rehabilitation and 
improvement of the environment. The ‘environment’ has been defined in the Act as: (a) air, 
water and land; (b) all layers of the atmosphere; (c) all organic and inorganic matter and living 
organisms; (d) the ecosystem and ecological relationships; (e) buildings, structures, roads, 
facilities and works; (f) all social and economic conditions affecting community life; and (g) the 
interrelationships between any of the factors specified in sub-clauses ‘a’ to ‘f’. The notable points 
of the law are: 

 No proponent of a project shall commence construction or operation unless he has filed an 
EIA with the Provincial Agency designated by the Provincial EPAs an EIA, and has obtained 
an approval; 

 Establishment and formation of the Punjab Environmental Protection Council; 
 Prohibition of certain discharges or emissions; 
 Punjab Environmental Quality Standards (PEQS) for wastewater, air emissions and noise; 

and 
 Provincial Government can issue notices and enforce them to protect the environment. 

115. In the recent amendment of 2012, legislatives powers related to environment and ecology 
are given to provincial governments from the Federal government. The provinces are required 
to enact their own legislation for environmental protection. Other amendments include 
increasing the penalties for violations. 

116. For the Greater Thal Canal project, Environmental Protection Department 
(EPD)/Environmental Protection Agency (EPA), Government of Punjab (GoPb) is the 
concerned authority. The capability of regulatory institutions for environmental management is 
ultimately responsible for the success of environmental assessments and that development 
projects are environmentally sound and sustainable. 

2.6.4 Pakistan EPA Review of IEE and EIA Regulations, 2000 

117. Two types of environmental assessments can be carried out i.e. IEE and EIA. EIAs are 
carried out for the projects that have a potentially significant environmental impact, and IEEs 
are conducted for relatively smaller projects with some relatively lesser significant impacts. 

118. The Review of IEE and EIA Regulations 2000, prepared by Pak-EPA under the powers 
conferred upon it by PEPA-97, categorizes projects for IEE and EIA, respectively16. The 
proposed interventions under Greater Thal Canal Irrigation Project Project are likely to fall under 
the Category B as defined in Schedule – I of Pakistan Environmental Protection Agency Review 
of Initial Environmental Examination and Environmental Impact Assessment Regulations, 2000. 
According to these guidelines, the proposed project would require an EIA to be conducted. 

119. According to the details provided in the regulations regarding preparation, submission, 
and review of IEE’s and EIA’s, following is a brief description of the approval process. 

a) A project is categorized as requiring an IEE or EIA using the two schedules attached to 
the regulations i.e. Schedule I and II at the end of this report. 

 
16 PEPA Review of IEE and EIA Regulations, 2000", pg-2 
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b) An EIA or IEE is conducted as required and following the Pak-EPA guidelines. 
c) The EIA or IEE is submitted to the concerned EPA: provincial EPAs if the project is 

located in the provinces or Pak-EPA if it is located in the Federal administered area. 
d) A non-refundable review fee, depending on the cost of the project and the type of the 

report, is submitted along with the document as per the rates shown in Schedule III. 
e) The submittal is also accompanied by an application in the format prescribed in 

Schedule IV of the regulations. 
f) The EPA conducts a preliminary scrutiny and replies within 10 days of the submittal of 

a report, (i) confirming completeness, or (ii) asking for additional information, if needed, 
or (iii) returning the report requiring additional studies, if necessary. 

g) The EPA is required to make every effort to complete the IEE and EIA review process 
within 45 and 90 days, respectively, for the issue of confirmation of completeness. 

h) When the EPA accord their approval subject to certain conditions: 
i) Before commencing construction of the project, the proponent is required to submit an 

undertaking accepting the conditions. 
j) Before commencing operation of the project, the proponent is required to obtain from 

the EPA a written confirmation of compliance with the approval conditions and 
requirements of the IEE. 

k) An environmental management plan (EMP) is to be submitted with a request for 
obtaining confirmation of compliance. 

l) The EPA is required to issue confirmation of compliance within 15 days of the receipt 
of request and complete documentation. 

m) The EIA approval is valid for three years from the date of accord. The proponents are 
required to complete the construction and installation within this time period and start 
operations. In case of any delays, the proponents are required to obtain extension from 
EPA. 

2.6.5 Forest Act 1927 

120. The Forest Act, 1927 was largely based on previous Indian Forest Acts implemented 
under the British. The first and most famous was the Indian Forest Act of 1878. Both the 1878 
act and the 1927 one sought to consolidate and reserve the areas having forest cover, or 
significant wildlife, to regulate movement and transit of forest produce, and duty leviable on 
timber and other forest produce. It also defines the procedure to be followed for declaring an 
area to be a Reserved Forest, a Protected Forest or a Village Forest. 

121. Rakh areas present in RoW of the CBC are legally classified as “Protected Forests”17. 
Provisions for “Protected Forests” are in Chapter 4 of The Forest Act, 1927(applicable Pakistan 
Government Law) and are included in Annex A of this EIA. 

Directly relevant provisions for the development of the GTC Project are: 

i. The Government shall not allow change in land use of a protected forest, except for the 
purposes of right of way, building of roads and development of a forest park, but the 
Government shall not allow construction of concrete building or permanent structure in 
the protected forest.  

ii. The Government, with the approval of the Provincial Cabinet, may declare a protected 
forest or any part of a protected forest as no longer protected forest, if the organization 
requiring reserved forest land satisfies the Government that there is no other option but 
to use the proposed protected forest land for purposes of a national project of strategic 
importance and provides offsets prescribed in the Act.  

 

 
17 https://fwf.punjab.gov.pk/system/files/VOLUME%202%20.pdf 
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2.6.6 The Antiquities Act, 1975 

122. This act basically defines how to repeal and re-enact the law relating to the preservation 
and protection of antiquities. The Federal Government may, by notification in the official 
Gazette, declare any antiquity to be a protected antiquity for the purposes of this Act. No person 
shall put any neon signs or other kinds of advertisement, including bill posting, commercial 
signs, poles or pylons, electricity or telephone cables and television aerials, on or near any 
protected immovable antiquity. No person shall, for any commercial purpose, make a 
cinematograph film of any protected antiquity or any part thereof except under, and in 
accordance with, a license granted by the Director. A contravention of any provision of this Act 
or the rules shall, where no punishment has been specification provided, be punishable with 
rigorous imprisonment for a term which may extend to six months, or with fine which may extend 
to five thousand rupees, or with both. 

2.6.7 Pakistan Penal Code 1860 

123. The Pakistan Penal Code usually called PPC is a penal code for all offences charged in 
Pakistan. It was originally prepared on the behalf of the Government of British India. After the 
partition of India in 1947, Pakistan inherited the same code and subsequently after several 
amendments by different governments, it is now a mixture of Islamic and English Law. 
Presently, the Pakistan Penal Code is still in effect and can be amended by the Senate of 
Pakistan. 

2.6.8 The Punjab Wildlife Act (1974)  

124. The Punjab Wildlife Act (1974) is developed for the regulation of activities relating to 
protection, conservation and management of wildlife in Punjab. 

125. The Wildlife Protection Ordinance empowers the government to declare certain areas 
reserved for the protection of wildlife and control activities within these areas. It also provides 
protection to endangered species of wildlife. Some of the project area falls in notified game 
reserve, so NOC from Wildlife department will be obtained accordingly. 

2.6.9 Punjab Plantation and Maintenance of Trees Act, 1974 

126. The Punjab Plantation and Maintenance of Trees Act, (1974) regulates tree plantations 
and enforces measures for their protection. 

127. The requirements of this act are applicable in terms of planting new trees and their 
maintenance by the occupier of the existing land who would have the physical possession. i.e. 
Proponent of project. 

2.6.10 Pakistan Antiquities Act 1975 & Punjab Antiquities Amendment Act 2012 

128. The Punjab Antiquities Amendment Act, 2012 is adopted from the Pakistan Antiquities 
Act of 1975 with a few minor changes. The Antiquities Act, 1975 (amended in 1990) states the 
following: 

 "Ancient" is any object that is at least 75 years old. 
 All accidental discoveries of artefacts must be reported to the Federal Department of 

Archaeology; 
 The Government is the owner of all buried antiquities discovered on any site, whether 

protected or otherwise; 
 All new construction within a distance of 200 feet from protected antiquities is forbidden; 
 No changes or repairs can be made to a protected monument, even if it is owned privately, 

without approval of the responsible authorities; and 
 The cultural heritage laws of Pakistan are uniformly applicable to all categories of sites 

regardless of their state of preservation and classification as monuments of national or 
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world heritage. 

129. The law will be applicable to the project mainly due to its two provisions: 

 According to the law, any construction activity within 61 m or 200 ft. of protected antiquities, 
are prohibited. 

 The provisions of this act would also be applicable, if any accidental archaeological 
discoveries may occur during the excavation works for the construction of proposed canal. 

 This law may come into play, if any of the proposed intervention falls in any informal grazing 
pasture, as livestock rearing is an important occupation in the project area. The ordinance 
empowers the Government to restrict movement and / or grazing etc. of livestock in certain 
areas. 

2.6.11 Canal and Drainage Act amended 2016 

130. The canal and Drainage Act amended 2016, prohibits fouling of water in canals (defined 
to include channels, tube wells, reservoirs and watercourses), or obstruction of drainage. The 
provisions of the act are mainly applicable due to the construction of the main canal and 
operation of the distributaries of the project. 

2.6.12 Guideline for Solid Waste Management, 2005 (Draft) 

131. Guidelines for Solid Waste Management (2005) are in draft form (Pak-EPA in cooperation 
with Japan International Corporate Agency and United Nations Development Programme). 

132. The provision of these guidelines is applicable for waste generation during construction 
works of the GTC 

2.6.13  Institutional Setup for Environmental Management 

133. The structural setup of agencies/departments in the environmental sector is such that the 
Provincial Ministry of Environment governs and regulates environment-related work at the 
government level. The EPD, Punjab works directly under the control of ministry. 

2.6.14 Environment Protection Department, Punjab 

134. After devolution of the subject environment to provincial level under 18th amendment, 
EPD is primarily responsible for administering the provisions of the Punjab Environmental 
Protection Act 1997 (Amended in 2012). The EPA is required to ensure compliance with the 
NEQS, establish monitoring and evaluation systems, and both identify the need to, as well as 
initiate legislation whenever necessary. It is thus the primary implementing agency in the 
hierarchy. One of the functions of the provincial EPA is the review and approval of 
environmental assessment reports. 

2.7 ASIAN DEVELOPMENT BANK REQUIREMENTS 

135. GTC is funded by ADB, hence ADB’s requirement would be complied in all aspects. 

2.7.1 ADB’s Requirements for Preparation of Environmental Assessments of Projects 
 

136. The EIA in hand is fully committed to the requirements determined in the “ADB Safeguard 
Policy Statement”. The environmental works carried out by the Consultant on behalf of project 
proponents have been essentially guided by these rules as enunciated in the “Outline of an 
Environmental Impact Assessment Report”. 

137. A project is classified as Category A if it is likely to have adverse environmental impacts 
that are irreversible, adverse or unprecedented. In the light of significance devoted by ADB to 
various environmental impacts, GTC is to be assigned Category A, wherein an EIA is required. 
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138. Main reasons to assign category A is that GTC expands over larger area having total 
length of main canal and distributaries of 450 km, which entails significant civil works to be 
carried out. The project may cause adverse impacts on local communities, drainage patterns, 
soil stability etc. Furthermore, the area is currently under rain-fed irrigation, and the proposed 
project could significantly alter the life of local population. Finally, land acquisition and some 
localized resettlement might be required. 

139. During the design, construction, and operation of the project the borrower/client will apply 
pollution prevention and control technologies and practices consistent with international good 
practice, as reflected in internationally recognized standards such as the World Bank Group’s 
Environment, Health and Safety Guidelines. These standards contain performance levels and 
measures that are normally acceptable and applicable to projects. When host country 
regulations differ from these levels and measures, the borrower/client will achieve whichever is 
more stringent. 

140. Thus, a full EIA of the project has been conducted, through the following documents: 

 Updated EIA report including an updated EMP (this document); 
 Land Acquisition &Resettlement Plan (LARP) for involuntarily relocation of the impacted 

villages and communities (companion document); and 
 Initial Poverty & Social Assessment (IPSA) (companion document at the PPTA stage). 

 
2.7.2 ADB’s Safeguards Policy Statement 2009 

 

141. ADB affirms that environmental and social sustainability is a cornerstone of economic 
growth and poverty reduction in Asia and the Pacific region. ADB’s Strategy 2020 therefore 
emphasizes assisting Developing Member Countries (DMCs) to pursue environmentally 
sustainable and inclusive economic growth. 

142. The objectives of ADB’s safeguards are to: 

 
 avoid adverse impacts of projects on the environment and affected people, where 

possible; 
 minimize, mitigate, and/or compensate for adverse project impacts on the environment 

and affected people when avoidance is not possible; and 
 help borrowers/clients to strengthen their safeguard systems and develop the capacity to 

manage environmental and social risks. 
 ADB’s SPS sets out the policy objectives, scope and triggers, and principles for three key 

safeguard areas: 
 environmental safeguards; 
 involuntary resettlement safeguards; and 
 Indigenous Peoples safeguards. 

 
143. To achieve the policy objectives and deliver the policy principles, ADB carries out the 
actions described in the subsection i.e. “B. Policy Delivery Process”. To help borrowers/clients 
and their projects achieve the desired outcomes, ADB adopts a set of specific safeguard 
requirements that borrowers/clients are required to meet in addressing environmental and 
social impacts and risks. ADB staff, through their due diligence, will review, supervise and 
ensure that borrowers/clients comply with these requirements during project preparation and 
implementation. These safeguard requirements are as follows: 

 Safeguard Requirements 1: Environment (Appendix 2 of SPS, 2009); 
 Safeguard Requirements 2: Involuntary Resettlement (Appendix 3 of SPS, 2009); 
 Safeguard Requirements 3: Indigenous Peoples (Appendix 4 of SPS, 2009); and 
 Safeguard Requirements 4: Special Requirements for Different Finance Modalities 
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(Appendix 5 of SPS, 2009). 
 

144. The GTC will need to comply with all the ADB’s Safeguard Policies in all aspects and 
activities i.e. for the subproject as well, irrespective of whether or not they are being funded in 
whole or in part by the ADB, the GoP, or any other donor. A brief synopsis of these policies and 
their relevance for the proposed project is given in the Table 2-1. 

Table 2-1 ADB Safeguard Policies 2009 relevant to project 
 

 

Sr. 
No. 

 

Safeguard 
Policies 

 
Key Requirements 

 
Remarks 

 
1. 

 
Environment 

 
Projects and subprojects need EIA to address 
important issues not covered by any applicable 
regional or sectoral EA. 

 
Applicable to proposed 
project. 
 
GTC categorized A for 

 
2. 

 
Involuntary 
Resettlement 

 
Involuntary resettlement should be avoided 
where feasible, or minimized, exploring all viable 
alternative project designs. 
 
Where it is not feasible to avoid resettlement, 
resettlement activities should be conceived and 
executed as sustainable development programs, 
providing sufficient investment resources to 
enable the persons displaced by the project to 
share in project benefits. 
 
Displaced persons should be assisted in their 
efforts to improve their livelihoods and standards 
of living or at least to restore them, in real terms, 
to pre-displacement levels or to levels prevailing 
prior to the beginning of project implementation, 
whichever is higher 

 
As of now, involuntary 
resettlement is envisaged for 
the proposed project and  
LARP is under preparation. 

 
GTC project is categorized A 
for involuntary resettlement. 

 
3. 

 
Indigenous 
Peoples 

 
Measures to avoid potentially adverse effects on 
the Indigenous People’s communities; and when 
avoidance is not feasible, minimize, mitigate, or 
compensate for such effects. Bank-financed 
projects are also designed to ensure that the 
Indigenous Peoples receive social and economic 
benefits that are culturally appropriate and gender 
and inter generationally inclusive. 

 
As per the ADB definition, 
there are no groups of 
people in the project area 
who could be categorized as 
indigenous people, therefore 
this policy does not apply to 
the proposed project. 
 

 
Disclosure Requirements 

145. PMO will disclose the Environmental Impact Assessment Report on their respective 
websites. The summary of the report will be made available to the stakeholders at sites 
designated by Punjab-EPA in accordance with PEPA, 2012. In addition, executive summary of 
EIA report will be translated into Urdu language by the project proponents and made available 
to local communities in the Project area and also made available on the official websites of the 
proponent (PMO Punjab Barrages). This will ensure that local communities are aware of the 
project’s key impacts, mitigation measures and project implementation mechanism. The EIA 
report will also be disclosed on the ADB website. 
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2.8 INTERNATIONAL PROTOCOL/CONVENTIONS 

 

146. As Pakistan is a member of a number of international organizations such as United 
Nations Organization (UNO), Organization of the Islamic Conference (OIC), South Asian 
Association for Regional Cooperation (SAARC), Economic Cooperation Organization (ECO) 
etc., so it has to follow the international protocols and obligations related to the environment. 
The major protocols, ratification dates by Pakistan and obligations related to the proposed 
project are given in table 2-2: 

Table 2-2 International Agreements/Conventions Relevant to the Project 
 

 
Sr. 
No 

 
Agreement/Convention 

 
Ratification 

 
Description/Relevance 

1. Convention on 
Biological Diversity, 
1994 
 
Web Link: 
https://www.cbd.int/ 

Pakistan             signed 
this treaty in 1992 and it 
was ratified by cabinet 
in 1994. 

The Convention    on    the    Biological 
Diversity (CBD) has three main goals: 
Conservation of biological diversity 
(or biodiversity); sustainable use of its 
components; and fair and equitable 
sharing of benefits arising from genetic 
resources. 
 
The law is relevant as CBC is 
proposed intervention on natural 
resource management and it i s  i n  
natural habitats/game reserve in 
project AOI 

2. The Rio Declaration, 
1992 
 
Web Link: 
http://www.unep.org/d
ocu ments. 
multilingual 
/default.asp? documented 
=78 & articled = 1163 

Pakistan    signed    the 
treaty on 13 Jun 1992 
and ratified on 1 June 
1994 

The  Rio  Declaration  comprises  27 
principles which address important 
issues such as; sustainable 
development to integrate 
environmental protection into the 
development process; common but 
differentiated responsibilities to 
conserve, protect and restore the 
earth’s ecosystems; public participation 
and information access at the national 
level, reduce and eliminate 
unsustainable patterns of production 
and consumption. 

The law is relevant as GTC has been 
proposed with a focus on protection of 
the natural environment. 
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3. Kyoto Protocol, 1992 
 
Web Link: 
http://unfccc.int/kyoto_prot 
ocol/items/ 2830.php 

Pakistan has ratified 
Kyoto Protocol in 2005 

The Kyoto Protocol is a protocol to 
reduce Greenhouse gasses that cause 
climate change. It was agreed on 11 

December 1997 at the 3rd Conference 
of the countries to the treaty when they 
met in Kyoto and entered into force on 
16 February 2005. As of November 
2007, 175 countries have ratified the 
protocol. 

One hundred and thirty-seven (137) 
developing countries have ratified the 
protocol, including Brazil, China, India 
and Pakistan but have no obligation 
beyond monitoring and reporting 
emissions. 
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Sr. 
No 

 
Agreement/Convention 

 
Ratification 

 
Description/Relevance 

   GTC has been proposed with an 
objective   to   fulfill   the   protocol   by 
putting no change to climate. 

4. Stockholm Convention 
on Persistent Organic 
Pollutants (POPs), 2004 
 
Web Link: 
http://chm.pops.int/TheCo 
nvention/Overview/tabid/
3 351/ 

The Stockholm 
Convention on Persistent 
Organic Pollutants was 
signed on 22 May 2001 
and entered in to force 
on 17 May 2004. 
 
Pakistan signed the 
convention on December 
6, 2001 

The Convention seeks to protect 
human health and the environment 
from POPs as set out in Article 1, 
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. 
 
The law would be relevant at later 
stages of GTCII due to increase in 
agricultural activities and use of 
pesticides. 

5. UN Convention to 
Combat Desertification 
(UNCCD), 1994 
 
Web Link: 
http://www.unccd.int/en/Pa 
ges/ default.aspx 

Pakistan    signed    the 
Convention on 15th 
October 1994 and 
ratified it on 24 
February 1997 

The UNCCD    is    a    Convention    to 
combat desertification and mitigate the 
effects of drought through national 
action programs that incorporate long- 
term strategies supported by 
international cooperation and 
partnership arrangements. 
 
With implementation of GTC, major 
portion of barren land would come 
under cultivation. 

6. Convention on the 
International Trade of 
Endangered Species 
(CITES), 1975 
 
Web Link: 
https://www.cites.org/ 

Pakistan signed  
the Convention in 1973 
and ratified it in April 
1976. 

The convention entered in to force on 
1 July 1975. The principal obligations 
of contracting parties to the CITES are 
to safeguard the trade in rare or 
endangered species and it established 
a permit system to control imports and 
exports   of   wild   fauna   and   flora. 
According to this convention species 
threatened with extinction whose 
movement between countries is 
prohibited except for conservation 
purposes such as captive breeding, 
species whose commercial trade is 
permitted but export permits are 
needed. 
 
GTC AOI provides natural route and 
habitat for migratory species. During 
implementation of GTC, construction 
camps would be established nearby 
the game reserve. 
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7. UNESCO Convention on 
the Protection of the 
World’s Cultural and 
Natural Heritage, 1972 
 
Web Link: 
http://whc.unesco.org/en/ 
convention text/ 

Pakistan ratified this 
convention on 23 July 
1976. 

Convention concerning the Protection 
of the World Cultural and Natural 
Heritage - requires parties to adopt 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. 
 
GTC design and EIA team paid due 
attention to archaeological sites and 
local norms. Both of these factors will 
also be considered During 
implementation of GTC 

 
 
  

2.9 COMPARISON OF INTERNATIONAL AND LOCAL ENVIRONMENTAL LEGISLATIONS 

 
147. The ADB’s SPS 2009 requires application of pollution prevention and control 
technologies and consistency with international good practice, as reflected in internationally 
recognized standards. The SPS states that when host country regulations differ from 
these standards, the EA will achieve whichever is more stringent. 

148. In order to select the most stringent standards applicable, a comparison of local (PEQS) 
and international i.e. International Financing Corporation (IFC)/ World Health Organization 
(WHO) and United States Environmental Protection Agency (USEPA) regulations have been 
made, as shown in Table 2-3 below. For air quality, comparison was only possible for 
pollutants having same averaging periods in PEQS, IFC and WHO. PEQS for ambient air 
quality are more stringent in comparison to USEPA and WHO/IFC standards, in the case of 
most pollutants. The applicable and most stringent parameters for each respective pollutant 
are highlighted in yellow. 

149. Similar to the standards for air quality, the comparison of noise standards provided in 
Table 2-4 clearly shows that PEQS for noise are more stringent in comparison to the 
WHO/IFC standards. The only exception is the daytime noise level standard for Industrial 
areas where the WHO/IFC standard is more stringent (70 dB (A)) in comparison to PEQS (75 
dB (A)) and so for this particular parameter, the WHO/IFC standard will be used. 

150. As far as regulations regarding other environmental parameters are concerned such as 
acceptable effluent disposal parameters, the local regulations i.e. PEQS are more stringent 
and would be preferred over any other international regulations such as WHO/IFC. 

151. Similar to the standards for air and Noise quality, the comparison of Water quality 
standards provided in Table 2-5 clearly shows that PEQS for biological and physical 
parameters of drinking water quality are same as for WHO standards except for Total 
hardness as CaCO3. PEQS for Chemical, Toxic inorganic and organic parameters are mostly 
similar/comparable zinc, residual chlorine, Phenolic compounds (as Phenols) mg/l, Poly-
nuclear aromatic hydrocarbons (as PAHs) g/l. WHO for Lead and Zn are more stringent 
comparatively. 
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Table 2-3 Comparison of International and Local Air Quality Standards 
Pollutants USEPA WHO/IFC PEQS 

Avg.Time Standard Avg.Time Standard Avg.Time Standard 
 

SO2 
3 hrs 0.5 ppm 24 hr 125 µg/m3 

(IT-1*) 
Annual Mean 80 µg/m3 

1 hr 75 ppb 10 min 500 µg/m3 24 hr 120 µg/m3 
 
 

CO 

8 hrs 9 ppm 
(11 mg/m3) 

- - 8 hrs 5 mg/m3 

1 hr 35 ppm 
(43 mg/m3) 

1 hr 10 mg/m3 

 
NO2 

Annual 
Mean 

100 µg/m3 
(53 ppb) 

1 yr 40 µg/m3 Annual Mean 40 µg/m3 

1 hr (100 ppb) 1 hr 200 µg/m3 24 hrs 80 µg/m3 
O3 8 hrs 0.07 ppm 

(148 40 µg/m3) 
8 hrs 100 µg/m3 1 hr 130 µg/m3 

PM10 24 hrs 150 µg/m3 1 yr 
 

70 µg/m3 
(IT-1*) 

 

Annual Mean 
 

120 µg/m3 
 

  24 hr 150 µg/m3 
(IT-1*) 

24 hrs 150 µg/m3 

PM25 Annual 
Mean 

 

15 µg/m3 
 

1 yr 35 µg/m3 
 

Annual 
Average 
(IT-1*) 

15 µg/m3 

24 hrs 35 µg/m3 24 hr 75 µg/m3 24 hrs 
(IT-1*) 

35 µg/m3 

    1 hr 15 µg/m3 
   *IT- 1 as specified by WHO=AQG, 2005 
 

Table 2-4 Comparison of International and Local Noise Standards 
 

Category of Area/Zone 
Limit in dB(A) Leq 

PEQS WHO/IFC 

Day 
Time 

Night 
Time 

Day 
Time 

Night 
Time 

Residential area (A) 55 45 55 45 

Commercial Area (B) 65 55 70 70 

Industrial Area ( C ) 75 65 70 70 

Silence Zone (D) 50 45 55 45 

 

152. There are no national standards for surface water quality. Instead, drinking water 
quality and effluent discharge (to inland waters) are listed below. The latter standard 
assumes a dilution factor of 10 to 1 at discharge and at this dilution is taken as an indicator 
of acceptable surface water quality. 

Table 2-5 Comparison of Punjab and WHO Environmental Quality Standards for Drinking 
Water 

Properties/Parameters Standard values WHO standards Remarks 

Biological 
All water intended for drinking Must not be Must not be Most Asian countries also 
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(E. Coli or Thermo-tolerant 
Coliform bacteria) 

detectable in any 
100 ml sample 

detectable in any 
100 ml sample 

follow WHO standards 

Treated water entering the 
distribution system (E. Coli or 
thermo tolerant coliform and 
total coliform bacteria) 

Must not be 
detectable in any 
100 ml sample 

Must not be 
detectable in any 
100 ml sample 

Most Asian countries also 
follow WHO standards 

Treated water distribution 
system (E. Coli or thermo 
tolerant coliform and total 
coliform bacteria) 

Must not be 
detectable in any 
100 ml sample 
In case of large 
supplies, where 
sufficient samples 
are examined, 
must not be 
present in 95% of 
the samples taken 
throughout any 12-
month period. 

Must not be 
detectable in any 
100 ml sample 
In case of large 
supplies, where 
sufficient 
samples are 
examined, must 
not be present in 
95% of the 
samples taken 
throughout any 
12-month period. 

Most Asian countries also 
follow WHO standards 

Physical 
Colour ≤15TCU ≤15TCU  
Taste Non objectionable/ 

Acceptable 
Non 

objectionable/ 
Acceptable 

 

Odour Non objectionable/ 
Acceptable 

Non 
objectionable/ 

Acceptable 

 

Turbidity <5NTU <5NTU  
Total hardness as CaCO3 <500mg/l ---  
TDS <1000 <1000  
Ph 6.5 – 8.5 6.5 – 8.5  
Chemical 
Essential Inorganic mg/Litre mg/Litre  
Aluminum (Al) mg/l ≤0.2 0.2  
Antimony (Sb) ≤0.005 (P) 0.02  
Arsenic (As) ≤0.05 (P) 0.01 Standard for Pakistan 

similar to most Asian 
developing countries 

Barium (Ba) 0.7 0.7  
Boron (B) 0.3 0.3  
Cadmium (Cd) 0.01 0.003 Standard for Pakistan 

similar to most Asian 
developing countries 

Chloride (Cl-) <250 250  
Chromium (Cr) ≤0.05 0.05  
Copper (Cu) 2 2  
Toxic Inorganic mg/l mg/l  
Cyanide (CN) ≤0.05 0.07 Standard for Pakistan 

similar to most Asian 
developing countries 

Fluoride (F)* ≤1.5 1.5  
Lead (Pb) ≤0.05 0.01 Standard for Pakistan 

similar to most Asian 
developing countries 

Manganese (Mn) ≤0.5 0.5  
Mercury (Hg) ≤0.001 0.001  
Nickel (Ni) ≤0.02 0.02  
Nitrate (NO3)* ≤50 50  
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Nitrite (NO2)* ≤3 (P) 3  
Selenium (Se) 0.01 (P) 0.01  
Residual chlorine 0.2-0.5 at 

consumer end 0.5-
1.5 at source 

  

Zinc (Zn) 5.0 3 Standard for Pakistan 
similar to most Asian 
developing countries 

Organic 
Pesticides mg/l   PSQCA No. 4639-2004, 

Page No. 4 Table No. 3 
Serial No. 20-58 may be 
consulted. ** 

Phenolic compounds (as 
Phenols) mg/l  

 0.002  

Poly-nuclear aromatic 
hydrocarbons (as PAHs) g/l 

 0.01 (By GC/MS 
methods) 

 

 
Alpha Emitters bq/L or pCi 0.1 0.1  
Beta emitters 1 1  

 
 
Table 2-6 National Environmental Quality Standards for Municipal and Liquid Industrial 

Effluents (mg/l, unless otherwise defined) 
Parameter Standards Value 

Temperature 40oC 

pH value (acidity/basicity) 6-10pH 
5-days Biochemical Oxygen Demand (BOD) at 20o 
C 

80mg/L 

Chemical Oxygen Demand (COD) 150 mg/L 

Total Suspended Solids 150 mg/L 

Total Dissolved Solids 3500 mg/L 

Oil and Grease 10 mg/L 

Phenolic compounds (as phenol) 0.1 mg/L 

Chloride(asCl-) 1000mg/L 

Fluoride (as F-) 20mg/L 

Cyanide (asCN-) 2mg/L 

An-ionic detergents (2) (as MBAS) (5) 20mg/L 
- 

Sulphate(SO4 ) 600mg/L 

Sulphide (S2-) 1.0mg/L 
Ammonia (NH3) 40mg/L 

Pesticides, herbicides, fungicides and 0.15mg/L 

insecticides Cadmium (4) 0.1mg/L 

Chromium (4) (trivalent and hexavalent) 1.0 mg/L 

Copper (4) 1.0mg/L 

Lead (4) 0.5mg/L 

Mercury (4) 0.01mg/L 

Selenium (4) 0.5mg/L 

Nickel (4) 1.0mg/L 

Silver (4) 1.0mg/L 

Total toxic metals 2.0 mg/L 

Zinc 5.0mg/L 
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Arsenic 1.0mg/L 

Barium 1.5mg/L 

Iron 2.0mg/L 

Manganese 1.5mg/L 

Boron 6.0mg/L 

Chlorine 1.0mg/L 
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CHAPTER-3  
THE PROJECT 

3.1 RATIONALE 

153. Sector overview. It is estimated that the increasing population in Pakistan will require 
40%–50% additional food by 2025. However, agricultural productivity in Pakistan is well below 
global and even regional standards, due in large part to poor management of water 
resources18. Punjab is the country’s demographic and economic hub, containing around 112 
million people19 and over 50% of national gross domestic product20. Punjab’s overall 
contribution towards the agriculture sector of the country is estimated at more than 80%21, and 
therefore improved agriculture productivity and production in Punjab significantly contributes 
to enhancing the country’s food security. 

154. Improved agricultural productivity and production can also have a direct positive impact 
on the people in Punjab who live in poverty and women working in the sector. The agriculture 
sector absorbs 40% of Punjab’s total labor force22 and is a predominant source of employment 
for female workers. About 25%23 of people in the province still live below the poverty line, 
though this has declined from 58% in 199824. The incidence of poverty is higher in rural areas 
(30% in rural areas against 16% in urban areas in 2013–2014)25 where agriculture remains the 
major source of income and livelihoods. 

155. Pakistan is mostly semi-arid and arid and thus over 90% of agriculture output comes 
from irrigated agriculture. Out of 22.04 million ha of cultivated land in Pakistan, approximately 
18.80 million ha are irrigated, with the remainder being rain-fed (barani) agricultural areas26. 
One of the fundamental strengths of Pakistan’s agriculture is the availability of water from the 
Indus Basin Irrigation System (IBIS), drawing from the Indus River and its tributaries. The IBIS 
covers over 14.9 million ha of farmland, consisting of three major multipurpose reservoirs, 23 
barrages, headworks, and siphons, 12 inter-river link canals, and 45 major irrigation canal 
commands27. Over 70% of the cropped area of the IBIS is in Punjab. Farming in areas outside 
of the IBIS relies on rainfall or groundwater. Intensive pumping is lowering water tables in some 
areas by about one meter annually. This increases pumping costs and results in saltwater 
intrusion into aquifers. As a result, these areas suffer from frequent crop failures, low 
agricultural productivity, and land salinization, contributing to low farm incomes and slow 
agricultural growth. 

156. At present the proposed Chaubara BC command area is primarily rain fed area with 
some areas irrigated by tubewells. Due to the sustained water scarcity, sub-optimal agricultural 
cultivation supports an underdeveloped agriculture economy and poverty. The command area 
of the proposed project has very low agricultural productivity and income. 

157. Government policy. The Punjab Agriculture Policy 2018 aims to improve food security 

 
18 Friends of Democratic Pakistan Water Sector Task Force. 2012. A Productive and Water-Secure Pakistan: 
Infrastructure, Institutions, Strategy. Islamabad. 
19 Note: Using 2017 data increased by 2.14% to allow a same year comparison. Government of Punjab, 
Planning and Development Department, Bureau of Statistics. Punjab Development Statistics 2018. Lahore. 
20 Punjab Growth Strategy 2018: Accelerating Economic Growth and Improving Social Outcomes. Lahore 
21 World Bank. 2012. Project Appraisal Document. Punjab Irrigated Agriculture Productivity Improvement 
Program Project. Washington, DC. 
22 Government of Pakistan, Ministry of Finance. 2019. Pakistan Economic Survey 2018–2019. Islamabad. 
23 Pakistan Bureau of Statistics. Household Integrated Economic Survey (HIES) 2013-2014. Islamabad. 
24 ADB. Proposed Loan to the Islamic Republic of Pakistan: MFF Punjab Intermediate Cities Improvement 
Investment Program. Manila 
25 Ibid 
26 Government of Pakistan, Bureau of Statistics. 2013. Agriculture Statistics 2011−2012. Islamabad. 
27 FAO. 2012. Irrigation in Southern and Eastern Asia in Figures: AQUASTAT Survey 2011. FAO Water 
Reports. No. 37. Rome. 
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and increase rural incomes through crop diversification, subsidies for new technologies and 
more eeconomic and effective use of irrigated water. To achieve this goal it recognizes the 
need to build new irrigation schemes, with canal lining, land levelling, and access to High 
Efficiency Irrigation Systems (HEIS) to improve water use efficiency. The National Water Policy 
201828 indicates the importance of proper operation and maintenance, adequate water pricing 
(abiana), the adoption of improved technologies, and effective implementation of the 1991 
Water Accord, and extension to new command areas. It aims to increase water use efficiency 
by 30%. The Punjab Water Policy 2018 recognizes the importance of water demand 
management, including managing groundwater abstraction, a move to a volumetric system of 
'warabandi' instead of the current time system, and the need to move to an integrated water 
resources management approach.    

158. Strategic fit. The project is in line with the goals of Pillar IV of Pakistan 2025 One Nation 
– One Vision29, improving water use efficiency in agriculture, and reducing the food insecure 
population, and the Government of Punjab’s Medium-Term Development Framework (2017–
2020)30 which prioritizes expanded and reliable irrigation supplies, enhanced agricultural 
productivity, improved rural economy, and broad based institutional reforms. The project is 
also in line with ADB’s Strategy 203031, accelerating progress in gender equality (priority 2), 
building climate and disaster resilience (priority 3), promoting rural development and food 
security (priority 5), and strengthening governance and institutional capacity (priority 6), as well 
as ADB’s Country Partnership Strategy (2015–2019) which promotes stronger water resources 
management and irrigation and strengthening food security32. The project supports the 
improvement of irrigation systems and expansion of high-value agricultural production and 
value-chain linkages, which is consistent with the four priority areas of ADB’s Operational Plan 
for Agriculture and Natural Resources.33 

3.2 PROJECT DESCRIPTION 

159. The impact of the proposed Project will be aligned with: food security enhanced34 and 
rural poverty in Punjab reduced35. The outcome will be agricultural production in the project 
area increased. The anticipated outputs36 are shown below.  

3.2.1 Output 1: System infrastructure development for the Chaubara Branch system 

a. Sub-output 1.1 - The construction of Chaubara Branch system 

160. This output will focus on the construction of the 72 km Chaubara Branch Canal, 11 
distributary canals (251 km) and 11 minor canals (124 km), and associated structures, to 
convey irrigation water to 119,000 ha of cultivable lands. A map and a schematic of the system 
are shown further below. 

 

 

 
28 Government of Pakistan, Ministry of Water Resources. 2018. National Water Policy 2018. Islamabad. 
29 Government of Pakistan, Planning Commission. 2015. Pakistan 2025 One Nation – One Vision. 
Islamabad. 
30 Government of Punjab. 2017. Medium Term Development Framework 2017-2020. Lahore. 
31 ADB. 2018. Strategy 2030. Manila. 
32 ADB. 2015. Country Partnership Strategy: Pakistan, 2015–2019. Manila 
33 ADB. 2015. Operational Plan for Agriculture and Natural Resources: Promoting Sustainable Food Security 
in Asia and the Pacific in 2015–2020. Manila. 
34 Government of Pakistan, Planning Commission. 2015. Pakistan 2025: One Nation, One Vision. Islamabad. 
35 Government of Punjab. 2017. Medium Term Development Framework 2017-2020. Lahore. 
36 Note that figures included for each output are tentative and may change following completion of the 
surveys, and through discussions with PID and PAD. 
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Table 3-1 Canals of the Chaubara Branch system 

 
Branch/Disty/Minor Length (km) 

Branch 1 Chaubara Branch 71.63 

    Total 71.63 

Distributaries 1 Gauhar Disty 21.19 

2 Kora Disty 7.79 

3 Bindian Disty 26.51 

4 Karlu Disty 19.39 

5 Dadu Disty 23.36 

6 Kamal Disty 6.37 

7 Haider Disty 27.54 

8 Chinna Disty 29.62 

9 Sultan Disty 21.87 

10 Bahadur Disty 16.61 

11 Chaubara Disty 50.26 

    Total 250.53 

Minors 1 Sadhan Minor of Gauhar Disty 11.27 

2 2-R Minor of Gauhar Disty 6.12 

3 1-L Minor of Bindian Disty 2.42 

4 1-R Minor of Dadu Disty 7.99 

5 Jiwan Minor of Chinna Disty 14.61 

6 1-R Minor of Sultan Disty 5.88 

7 Firoz Minor of Chaubara Disty 6.91 

8 Shah Minor  of Chaubara Disty 14.22 

9 Mool Minor of Chaubara Disty 13.46 

10 Kalwan Minor of Chaubara Disty 7.39 

11 Chaubara Minor of Chaubara Disty 33.82 

    Total 124.07 

    Grand Total 446.23 

 

161. Associated structures include: 

 11 head regulators and 4 cross-regulators 
 102 road bridges and cattle ghats 
 34 road culverts 
 11 bifurcators 
 18 canal falls 
 Gate equipment (including measuring staffs) and electrical works 
 Killa bushing for bank protection 
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Figure 3-1  Chaubara Branch and Distribution Canal System
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Figure 3-2 Schematic of Chaubara Canal System 
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162. To improve irrigation efficiency the branch canal (72 km) and the Chaubara 
distributary canal (50 km), which is essentially an extension of the branch canal, off-taking 
from the Chaubara BC at the tail end, will be lined. Other distributary canals and the minor 
canals will not be lined to reduce costs and to enhance recharge (enabling groundwater 
extraction for cropping in the rabi season). However, an improved groundwater monitoring 
program will be implemented (under Output 3) to monitor salinity (and waterlogging), and 
canals can be lined in the future in specific areas if needed. 

163. Construction will be undertaken by a private civil works contractor with construction 
supervision undertaken by a national supervision firm. 

164. An example of cross-sections of the canals are given below: 

 

Figure 3-3 Typical cross-section of Chaubara Branch canal (lined) 
 

 
Figure 3-4 Typical cross-section of Chaubara Distributary canal (lined) 
 

 

Figure 3-5 Typical cross-section of Distributary and Minor canals (unlined) 
 

b. Sub-output 1.2 - Tree planting for windbreaks 

165. To protect canals from siltation, tree windbreaks will be planted on the sides of the 
canals (and two years of maintenance). Three rows along the main canal and two rows 
along the distributary and minor canals. Technical support will be provided by the Punjab 
Forestry Department. 

c. Sub-output 1.3 - Desilting 

166. Desilting will be undertaken of the Main Canal and Mankera Branch System, including 
the distributaries and minors, since this has not happened for the last 10 years. 
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167. In total, approximately 1.9 million m³ will need to be removed. This will be done in a 
phased manner in consultation with PAD (based on community watercourse needs) starting 
with distributaries and minors. Desilting of the main canals may only be needed once flows 
are increased since siltation currently helps to increase the water level required – this will 
depend on water levels. There is currently adequate machinery within PID to undertake this 
task.  

168. Silt can be deposited on the side of the canal to act as an additional windbreak or for 
land levelling if there are depressions.  

d. Sub-output 1.4 - Construction of PID site buildings 

169. Construction will be undertaken of PID offices. This will include upgrading of the site 
office in Sargodha and construction of three new staff quarters (colonies) in Adhikot, Gouhar 
Wala and Haiderabad for those staff who will working on the management of the GTC 
scheme.  

e. Sub-output 1.5 – Social Development Action Plan 

170. As a result of the project, the population of the project area may increase due to 
returning landlords and an increase in the need for agricultural labour. To ensure that there 
is enough social infrastructure to cope with this influx a social development action plan will 
be implemented including the upgrading of a girls’ primary to a middle school, the 
construction of a basic health unit, and vocational training for 1000 males and females.  

3.2.2 Output 2: On-farm command area development (CAD) in the Main Canal, 
Mankera and Chaubara branch areas and capacity development of the PAD and 
beneficiaries 

171. This output will focus on CAD within the command areas of the GTC Main Canal 
(MC), Mankera Branch Canal (MBC) and the Chaubara Branch Canal (CBC), helping to 
improve on-farm water management and agricultural production practises in 263,000 ha of 
cultivable lands. Work will first start in MC and MBC command areas since the 
main/distributary/minor canal infrastructure has been completed. Interventions will include:  

a. Sub-output 2.1 - Agriculture land development planning 

172. Land use will be optimised through the development of CAD models utilising 
topographic data including Digital Elevation Models (DEM) (purchased under the TRTA). 
CAD models will help to optimise the benefits of irrigation and High Efficiency Irrigation 
Systems (HEIS), including through the delineation of areas for rough levelling, areas for 
laser levelling and areas for the possible application of HEIS (drip and sprinkler). The project 
area will be categorized into three categories (a) the area that can be developed directly 
without any land development (b) the area that can be developed by minor land 
development (less than 0.6 m), and (c) the area that can be developed by major land 
development (greater than 0.6m).  

b. Sub-output 2.2 - Community watercourse development and improvement 

173. Farmers will be mobilised into water user associations (WUAs) (1 per watercourse) 
by PAD technical supervisors, with support provided by a CAD implementation consultant. 
The WUA will then ensure that labour is mobilised for community watercourse construction, 
and eventual maintenance - supervising annual canal cleaning (undertaken with manual 
labour), with each landowner (or his/her tenants) cleaning their respective length of WC 
which services their property. If the lining of a WC is broken, then costs of repair or 
replacement are shared between all WUA members and contributions collected. 
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174. The PAD will enter an agreement with the WUA for design, execution, cost sharing, 
supervision and O&M of works. For service providers or works requiring outsourcing, the 
PAD will prequalify contractors and once agreement reached between the PAD and the 
beneficiary farm owner(s) or WUA, the PAD will invite price bid proposals from the pre-
qualified contractors using ADB shopping (request for quotations) procedures, and evaluate 
and award the work. This procurement arrangement will enhance community mobilization, 
involvement, and ownership through cost-sharing mechanism.  

175. The construction of community water courses will be subsidised with costs shared 
between government and farmers at a ratio of 85:15. These will be built by farmers with the 
government providing machinery hired from private service providers (or using PAD’s own 
equipment) as detailed above. PAD technical supervisors will provide construction 
supervision oversight.  

176. 1,042 community watercourses will be constructed, from the outlets located on the 
minor canals (433 WC not yet constructed in MC and MBC command areas (r rather 403 
since 30 will be piped – see further below) and 609 in CBC)37. 80% will have 50% lining and 
20% 100% lining. PAD has assessed that 50% lining is optimal for most schemes in Punjab. 
However, given the sandy soils a higher % lining may be more optimal in the GTC. 
Therefore the 20% to be fully lined can be considered a pilot with cost/benefits assessed. 
This will be done in the MC and MBC command areas so that if it is decided that 100% is 
more economically beneficial, the % lining could be increased for the remainder in CBC 
(assuming additional funds can be sourced). 

177. Additional lining will also be provided (to increase from 30% to 50% or 100%) to 293 
water courses already constructed by government38. 

178. The average length of a watercourse will be 3,790m, with each Precast Concrete 
Parabolic Segment (PCPS) 0.91m in length. Total materials and quantities for each 
watercourse are estimated as follows: 

Table 3-2 Total Material and Quantities 
S. No.   Material Units Quantities 

             1   PCPS Segments   Segments                 4,165  

             2   Bricks   Number                            38,315  

             3   Cement Bags   Number                                 212  

             4   Sand   m3                                   169  

             5   Gravel   m3                                       6  

             6   Reinforcement   Kg                                 252  

             7   Nacca   Number                                   80  

             8   Sign Board   Number                                     1  

 
 

179. It should be noted that while it is not necessary to line all of the distributary and minor 
canals since PID will be responsible for O&M, for community watercourses it is better that 

 
37 These figures are as of December 2019 and may be updated prior to loan approval. 
38 To increase lining in MC and MBC command areas from 30% to 50% on 104 water courses, and from 
0% to 50% on 189 water courses. These figures are as of December 2019 and may be updated prior to 
loan approval. In terms of the command area of a WC, the average command area for a WC within the 
MC and MBC command areas is 451 acres (183 ha). 
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these are lined to assist with O&M given the lower level of capacity of farmers.  

180. In 30 watercourses in MC and MBC command areas concrete piped lining will be 
piloted. This has been shown to have a number of advantages over the traditional concrete 
parabolic lining, including reduced siltation and a lower cost. However, it has not been 
tested to any great extent by PAD hence the need for a pilot. If successful, then this method 
of construction could be scaled up in additional watercourses in Chaubara. 

c. Sub-output 2.3 - Piloting for improved water productivity 

181. Land levelling. The requirements for levelling will be determined principally by 
topography as examined through agricultural land development planning – see sub-output 
2.1 above. Land development and levelling will start with the remove of sand dunes followed 
by ‘rough’ levelling (approximately 7868 ha). This will require the use of heavy machinery, 
provided by PAD39, or if not available hired from private machinery and equipment service 
providers, which will be subsidised with costs shared between government and farmers at 
a ratio of 50:5040. Where applicable (i.e. on sandy loam soils as opposed to sandy soils) 
laser levelling will then be undertaken (approximately 5000 ha), with equipment hired from 
private machinery and equipment service providers, which will be subsidised with costs 
shared between government and farmers at a ratio of 80:20.  

182. Land levelling is not recommended where the costs are prohibitive, where it will result 
in the removal of fertile topsoil, and where it will promote conventional flood irrigation 
development which may be inefficient in some parts of the project area. The good 
advantage of HEIS applications (see further below) is that they do not require levelled land 
although rough levelling may be required for some drip row crops such as cotton, 
vegetables, and sugarcane.  

183. Sand dune stabilisation (through planting vegetation) may be required although this 
activity is not a part of the project as already included in the annual work of the Punjab 
Forestry Department.  

184. Piloting of improved on-farm water management (OFWM) technologies. To 
encourage the take-up of improved OFWM technologies to improve water use efficiency, 
and to foster crop diversification including high value crops (with high water-consuming 
crops discouraged), equipment will be provided on a subsidised basis (coupled with 
demonstrations which should also incentivise take-up – see Sub-output 2.4). This will 
include solar pumps (where linked to HEIS) (approximately 2500), the lining of tubewell 
watercourses or pipes, and HEIS (drip and sprinkler), covering an estimated area of 
5,000ha for drip and 18,800 for sprinkler, plus 50 water retention ponds (800m3) 
constructed on a pilot basis to assess their efficacy. The government/farmer contribution 
will be 80:20 (Rs250,000 maximum for tubewell watercourse lining). 

d. Sub-output 2.4 - Training for farmers on improved on-farm water management (such as 
HEIS) and good agricultural practice 

185. Demonstration and training for farmers will be done by utilising lead farmers41 with a 

 
39 38 additional bulldozers will be provided to PAD to remove soil from a depth of approximately 1-3ft. 
40 Currently farmers pay 100% of the costs. 
41 At each Tehsil level one to two sites, each comprising 5 acres (2 ha) of land, where farmers have 
implemented particular water management interventions, could be chosen as simple demonstration sites / 
farmer field schools. In total 120 sites would be set-up under the project. Note that a Tehsil is an 
administrative unit, the second-lowest tier of local government, above Union Councils but below district 
level. 
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farmer field school approach, with the support of the Training Institute, Niazbeg Lahore 
(owned by the OFWM dept of PAD). An awareness raising campaign could also be initiated 
to facilitate water use efficiency, appropriate crop selections and appropriate groundwater 
use. In total it is expected that 21,600 farmers will be trained. 

186. Demonstrations will cover both agronomic practises (e.g. fertilizer/pesticide optimal 
use, conservation agriculture) and improved OFWM (e.g. HEIS).  

187. In addition, to incentivise the take-up of high-yielding seeds, certified high-yielding 
seeds will be provided (on a 92% subsidised basis) for wheat, gram, cotton crops to cover 
an area of approximately 9,500 ha (23,400 acres).  

e. Sub-output 2.5 - Construction of PAD site buildings 

188. Three office buildings will be constructed in Khushab, Bhakkar and Layyah districts 
under the OFWM department under a design/build contract.  

189. Four building (one for each tehsil) will be constructed under the agricultural extension 
department. 

f. Sub-output 2.6 - Capacity development for PAD 

190. Farmer consultations will be necessary throughout the life of the project’s planned 
program for agricultural development and CAD, in order to obtain feedback on what works 
and what can be improved. This will be the role of PAD staff.  

3.2.3 Output 3: Institutional capacity strengthening for irrigation systems and water 
resources management 

191. This output will focus on (i) improving the government’s capacity to manage, operate 
and manage the GTC irrigation scheme in a sustainable manner, in particular the main, 
distributary and minor canal network, and (ii) improving the government’s capacity to 
monitor the impact of the scheme on crop production. This will be achieved through the 
following sub-outputs. 

a. Sub-output 3.1 – Flow monitoring 

192. The government is responsible for undertaking groundwater monitoring in GTC area 
for which an additional 60-70 monitoring points (manual-reading piezometers) (depth to GW 
30ft to 70-80 ft) will be established (including for other remaining branch areas – Dhingana, 
Mahmood and Nurpur) to collect groundwater table (depth to groundwater table and quality) 
data for the entire GTC scheme. Regulations are required so that where over-abstraction is 
observed, extraction can be stopped.  

193. Automatic real-time monitoring piezometers will also be installed (2 per command 
area) on a pilot basis to assess their efficacy.  

194. To improve the PID’s ability to manage managing water flows within the system in an 
equitable and efficient manner, manual surface water monitoring meters (current meters 
using the velocity area method) will also be installed (three for Mankera and three for 
Chaubara) and 16 gauge readers. 

b. Sub-output 3.2 – Enhancing PID’s staff capacity 

195. Long-term and short-term training courses will be provided for PID staff.  
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c. Sub-output 3.3 – Institutional support to PID 

196. The scope of this sub-output will be determined based on the findings of an upcoming 
ADB CDTA. Interventions may include the development of an asset management plan and 
asset management decision making support system; water resources data center 
development; a water productivity improvement study; and other institutional capacity 
development support. 

d. Sub-output 3.4 – M&E system (PPMS) development 

197. Performance monitoring will be undertaken by the PID to assess the impact of the 
scheme on land use (i.e. changes to crop production through a conversion to irrigated 
agriculture). Data will be stored in a PPMS which will have three components (to be further 
verified by the above mentioned CDTA): 

 The GTC PPMS Database, an integrated information system which includes spatial 
data (irrigation assets, satellite remote sensing, digital elevation model (DEM) etc.), 
survey statistics and other statistical information. The data is stored locally on the 
computer system (or server) and partially stored in Google Cloud to limit heavy 
imagery downloads. All data is documented using Metadata. 

 The Land Use Change Analysis for project progress assessment which is an 
appraisal of changes in Land Use in the GTC project area in order to document the 
impact of investments in command area development (with seasonal irrigation only). 
Outcomes of this analysis will include land use change maps and the creation of 
statistics by district or Branch/Distributary canals. The baseline is 2008 before the 
Main Canal (MC) and the Mankera Branch Canal (MBC) and the Chaubara Branch 
Canal (CBC) were constructed. The analysis is based on Landsat 5 (resolution of 30 
meter) for the baseline period, while Sentinel-2 imagery (launched in 2015, with 10-
meter resolution) is used for the years after 2015. The year 2019 will be used as a 
baseline in combination with the year 2008 because field validation can be carried out. 

 The Seasonal irrigation crop monitoring is a yearly assessment of crop conditions 
using NDVI42, during the Kharif season (April to October). Maximum NDVI 
observations during the last three months of the season are computed over the period 
July-September. A single maximum NDVI image will be created every year, as a proxy 
for crop cover conditions during that year. The analysis is based Landsat 8 or Sentinel-
2 imagery. A semi-automatic method using cloud services is preferred to limit imagery 
downloads. The analysis includes computation of NDVI differences between the 
current year and (a) the same period in the year before; (b) a wet and dry year, and 
(c) a long-term average (the ‘normal’). 

198. Agricultural assessments to determine changes in cropping intensities and yields 
against the baseline will be conducted at the end of the project. This will supplement annual 
PAD agricultural survey data.  

3.3 SUMMARY COST ESTIMATES AND FINANCING PLAN 

Table 3-3 Estimated project costs by financier43 
 

Item PRs million $ million 
 

Remarks 

ADB 29,400 200 77% About $100m - PID 
About $100m - PAD 

 
42 NDVI = Normalized difference vegetation index. A remotely sensed measure of crop vigour and crop moisture 
levels through leaf reflectance values. 
43 Note this table is likely to be updated prior to TrTA completion. 
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Government 6,800 46 18% 
 

Farmers 2,100 12 5% 
 

Total 38,300 258 100% 
 

 

3.4 IMPLEMENTATION ARRANGEMENTS 

199. The Punjab Irrigation Department (PID) will be the executing agency for the project 
and will be the implementing agency for Outputs 1 and 3. The Punjab Agriculture 
Department (PAD) will be the implementing agency for Output 2. Project Management 
Offices (PMOs) will be set-up in each IA with seconded staff from PID/PAD or external 
consultants hired from the market. 

200. The Forestry, Wildlife and Fisheries Department will be responsible for the planting 
and maintenance of tree windbreaks along canals constructed under Output 1.   

201. The implementation period is 6 years. Civil works construction under Output 1 is 
estimated to take three years and CAD under Output 2 six years. 

202. A Project Steering Committee will be set-up to act as an oversight body. It is proposed 
that this is the same as that set-up for the Jalalpur Irrigation Project (46528-002) to ensure 
lessons learned are built upon, except for different area representation.  

203. A national construction supervision firm will be hired for supervising works under 
Output 1, and for support to Output 3. A CAD implementation support consulting will be 
hired to help implement Output 2.  
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CHAPTER-4  
BASELINE CONDITIONS 

4.1 GENERAL  

204. Data collected for the EIA study primarily pertain top infrastructure details, ecology of 
the area, flora and fauna, physical and socioeconomic. This chapter assesses the 
dimensions of the Area of Influence (AOI) and describes relevant physical, biological and 
socioeconomic conditions, including any changes anticipated prior to the project 
commencement. Primary data has been collected by technical site surveys from proposed 
construction and rehabilitation sites and undertaking laboratory testing. Secondary data has 
been collected from the canals command area and published documents from other 
institutions i.e. Punjab Forest department, Agriculture Department, Land revenue 
Department, Wildlife Department, Fisheries Department and Reclamation Office, etc. 

4.2 AREA OF INFLUENCE 

194. The proposed Greater Thal Canal (GTC) offtakes from the right bank of the Chashma 
Jhelum Canal, which offtakes from the left bank of the Indus River at the Chashma Barrage, 
situated on the River Indus in Mianwali District, Punjab Province, Pakistan; 304 km NW of 
Lahore and 56 km downstream of Jinnah Barrage. The Project area falls within the 
boundaries of Bhakkar, Layyah, Khushab and Jhang districts and lies between longitudes 
71° 15' and 72 ° 15' East and latitudes 30° 30' and 32° 15' North.  

195. To define the geographic scope of the impact assessment, the “project area of influence” 
and “sensitive receptors” were identified. The project area of influence for the irrigation scheme 
is defined as the total area which might be subject to adverse impacts of the subproject 
components. In general, this is defined as the combined planned irrigation command area of 
Within this area are sensitive receptors, defined as settlements, environmental, and/or cultural 
values that might be affected by the subproject component construction and/or operation 
phases.  

 
196. The following variables and distances were applied to identify the sensitive receptors: (i) 
for impacts to soil and/or geology – area of impact usually localized and restricted to the 
immediate construction site, immediate surroundings, and borrow areas; (ii) for construction 
and/or operational noise – all permanent or seasonal settlements located within 150 m of the 
noise-generating source (as the noise from construction machinery can exceed minimum 
standards at distances less than this); (iii) for construction-related air quality impacts – all 
permanent or seasonal settlements within 150 m of the emission source; (iv) for impacts to the 
water quality of the water source, all construction works within at least 200 m of the waterbodies; 
(v) for impacts to ecological values, all vegetation communities, fauna habitats, and permanent 
or seasonal foraging and/or breeding resources within or adjacent to the project construction 
sites; and/or (vi) for cultural values, the proximity of proposed works to known archaeological 
and/or sacred sites, and/or feedback and guidance from local communities and on potential 
concerns about proposed works in relation to cultural values.  

 
197. The total project area of influence was defined as the approximate distances encompassed 
by these variables. Potential sensitive receptors within the project area of influence were 
identified through field surveys, topographic maps, satellite imagery, and stakeholder 
consultations.  
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4.3 PHYSICAL ENVIRONMENT 

4.3.1 Physiography & Topography 

198. The project area consists of two (2) landforms namely, Pleistocene sandy river terrace 
and Sub-recent abandoned channels, covering about 74% and 26% of the area, 
respectively. The Pleistocene river terrace was formed in sandy alluvium deposited by the 
Indus River. The alluvium was subsequently resorted and oriented into differently aligned 
sandy ridges and inter-ridge depression by winds. The sandy ridges are generally 
longitudinally oriented having, undulating to rolling topography. The ridges were mostly 
stabilized by natural vegetation except the slip faces which are of shifting nature. The 
stabilized sand ridges, inter-dunal hollows and shifting sand dunes including slip faces 
constitute about 28%, 39% and 7% and collectively cover 74% area as mentioned above. 

199. The sub-recent abandoned channels are the inter-dunal flats locally called "Patties". 
They are of two types viz. exposed/uncovered and covered channels and extend over 7% 
and 19% of the area. 

Geology  

205. Geologically the project area is covered with thick deposits of alluvium consisting of 
sands, clays and loams, which have been deposited by rivers in sub-recent times. The 
project area is underlain by quaternary alluvial and aeolian deposits. The perusal of the 
available data indicates that the alluvial deposits are heterogeneous in nature and are mostly 
composed of fine to coarse grained sand with inter-calations of silt and clay. Thickness of 
the alluvial deposits exceeds 1,500 feet in the Thai Doab.  

Soils 

206. In the command area of Greater Thal Canal, soils are sandy with undulating 
topography, mostly encountered with sand dunes, which continue shifting under a windy 
desert environment. In the absence of sufficient moisture in soil and vegetative cover, the 
blowing winds continuously keep moving the sandy soil, in both small and large amounts, 
thus resulting in unstable topographic conditions. 

207. Soils of the area are predominantly coarse to moderately coarse textured and are 
generally free of salinity and alkalinity but some are deficient in nitrogen and humus contents. 
The soils have high infiltration rate and inherently low nutrient content. Under such conditions 
only specific plant species can grow, therefore, natural vegetation is minimal. The 
topography of the area is marked by sand dunes of varying heights. 

208. The soils of the surveyed area are formed either directly or indirectly from mixed 
calcareous alluvium which is the parent material of soils covering the major part of the area. 
Except in sub-recent floodplain in the east, it consists essentially of grey fine sands derived 
from igneous and metamorphic rocks of the Himalayas. Geomorphologically these are 
derived in following two categories:  

209. Sand ridges:  Over the major part the alluvium has been wind resorted to variously 
aligned sand ridges and hollows or valleys known as patties in the local dialect. The soils of 
the ridges themselves are remarkably constant in characteristics and consist of very deep, 
structureless, fine sands of various degrees of calcareousness and color gradation. All the 
sand ridge soils are excessively drained and have an average pH value of 8.3. Fine material 
from the ridges has been washed into the hollows and, where allowed to accumulate, has 
given rise to very deep, moderately calcareous, weakly structured, sandy loam and loamy 
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soils. All the soils are moderately calcareous and have low organic matter content (about 0.4 
percent) (PARC, 1980). The soils of hollows are mainly well drained and have an average 
pH value of 8.4.  

210. Floodplains: soils of sub-recent floodplains are moderately deep to deep, dark grayish-
brown, silty clay loams and silty clays with weak to moderate structures.  

 

Figure 4-1 Shallow Ground water Quality in Project area 
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Figure 4-2 Deep Ground water quality in Project area 

4.3.2 Seismology. 

211.  According to the seismic zone map of Pakistan, the project location lies in ‘Zone 2A’ 
which depicts low risk. 

4.3.3 Climate 

212. Climate of area falls under “arid” category. The climate characterized by low rain, high 
temperature, low relative humidity, high rate of evaporation and strong summer winds. The 
absolute mean monthly temperature in the valley ranges from 5° C in January to 42° C in 
June. There are two (2) gauging stations named as Mianwali and Multan where long term 
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historic daily rainfall data is available. The location of rainfall gauging stations is shown in 
the figure below. 
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Figure 4-3 Location of Gauging Stations in Mianwali and Multan 
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4.3.3.1 Climate and Bio-climate of the Study Area 

213. The region is amongst the warmest/hottest areas of Pakistan with summer 
temperatures rising above 400 C very frequently. Due to high temperatures, 
evapotranspiration rates rise to around 8 to 10 mm/day resulting in higher water demand for 
crops. The area receives a limited amount of rainfall during the two rainfall seasons, i.e. 
monsoon and winter precipitation, with an annual average of 186 mm. The region witnessed 
massive casualties and property loss during massive floods of 2010 and 2014 while water 
shortages occurred during 1998 to 2002, the worst drought in 50 years. 

214. The following table and figure represents the mean values of different climate 
parameters for different months at the climatic stations in the region 

4.3.3.2 Historic Precipitation and Temperature Data 

215. The rainfall data has been recorded at Multan and Mianwali. The description of the 
rainfall stations is given in Table 4-1 and the locations of the rainfall stations are shown in 
Figure 2. 

 Table 4-1 Rainfall Gauges in the Study Area 

Rainfall Station Source Annual Rainfall 

(mm) 

Multan PMD 204.92 

Mianwali PMD 209.92 

216. As depicted above, gauging stations are scattered, yet these stations present a fair 
rainfall pattern for the region.   

Figure 4-4 Rainfall Data for the Study Area 
  

 
 
 
 

0

10

20

30

40

50

60

1 2 3 4 5 6 7 8 9 10 11 12

R
ai
n
fa
ll 
(m

m
)

Months

Multan Mianwali



Greater Thal Canal Irrigation Project  Chapter‐4 
EIA Report    Environmental and Social Baseline    

 

4‐2 
 

217. It is significant to note the timing of the start and end of both the rainy and the hot 
seasons, because these have a direct impact on the growing season of crops in the region, 
especially at high elevations. Almost 56% of the rainfall occur in July to September (JAS). 
The season rainfall January to March (JFM), April to June (AMJ), July to September (JAS) 
and October to December (OND) is shown below. 

Figure 4-5 Rainfall per quarter 

 

4.3.3.3 Temperature 

218. The Pakistan Meteorology Department observes the temperature (max and min) at 
Multan and Mianwali stations. The daily maximum and minimum data from 1980 to 2012 
was collected to determine the variability in the temperature. The results indicate that the 
daily minimum temperature over the period of 30 years is 28 C, whereas the maximum 
mean daily temperature has a value of 43 C. The daily minimum temperature recorded over 
the same period is -1.67 C in 1967, while the maximum daily temperature recorded was 54 
C in 1977. The figure below shows the maximum and the minimum annual temperature 
from 1980 to 2011. 

0

20

40

60

80

100

120

140

JAM APJ JAS OND

R
ai
n
fa
ll 
(m

m
)

Multan Mianwali



Greater Thal Canal Irrigation Project  Chapter‐4 
EIA Report    Environmental and Social Baseline    

 

4‐3 
 

Figure 4-6 Mean Annual Temperature (min and max) in the Study Area 

 

 
4.3.4 Surface and Ground Water 

200. The major surface water source in the area is Indus River, flows right side of the 
Bhakkar District. In addition to that there are Chashma Jhelum Link canal, MC and MBC 
which are used for irrigation purposes for agricultural lands in the area. 

201. The three canal commands viz. Main Canal, Mankera & proposed Chaubara branch 
canals are located in the north and western part of GTC command comprising around 
650,000 acres of command area of GTC. The area lies almost in the central part of the Thal 
Doab and D/S of the CJ Link Canal – and is underlain by alluvial deposits mainly sands. 
Groundwater conditions greatly vary in the area of interest, considering aerial and vertical 
distribution of groundwater levels and quality. Depth to water table ranges from less than 5 
feet to more than 50 feet due to the undulating physiographic set-up of the area. Similarly, 
the groundwater quality also ranges from 360 uS/cm to more than 8290 uS/cm – indicating 
fresh to highly saline – particularly in the areas of Nurpur and Chaubara tehsils.  
Groundwater, in the command area of these canals is exploited through 6,000 private TWs, 
mainly used for agriculture, pumping around 520,000 AF of groundwater – in all the areas 
with fresh and saline groundwater. Average pumping per well is about 85 AF – creating some 
hazardous impact on groundwater regime – particularly, in the areas adjacent to saline 
groundwater zones. Cost of pumping groundwater is quite high in the area costing around 
Rs. 2000 for one-acre foot of irrigation water and involves our attention for conjunctive 
surface and groundwater use and educate our farmers for HEIS irrigation system. The 
Project will bring more than 3000 cusecs of canal water into the Project Area during Kharif 
Season – bringing a large change in the hydrologic conditions and will have positive and 
negative impact on the groundwater regime – particularly, groundwater levels. 

202. Ground water samples were collected from 16 different locations on 12 & 13-10-2019 
(Figure 4-1). Sample collection was based on availability of water in the area and branch 
wise sample collection is given in the following Table. 

 
 

 Table 4-2 Branch wise number of groundwater samples 
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Sr. No Branch Name No of Water Samples 
1.  Main Canal GW samples: 04 Samples 

Surface Water: 01 sample 
2.  Mankera Branch Canal GW samples: 04 Samples 

Surface Water: 01 sample 
3.  Choubara Branch Canal GW samples: 08 Samples 

Surface Water: 00 sample 

219. For water quality, the samples were tested for twenty one (21) parameters of the 
National Environmental Quality Standards (NEQS): Physical Parameters; color, odor, taste, 
ec,pH,turbidity; chemical parameters; calcium, carbonate, hardness, potassium, 
TDS,nitrate, nitrite (as NO2), phosphate, arsenic, COD, DO,TSS; and biological parameters: 
total coliform, fecal coliform and E. coli.12 of the 16 ground sample results are found falling 
well with Punjab Environmental Quality Standards. Noorpur Thal, Nawan Kot, Chaubara & 
Karluwala ground water sample results showed salty taste that is primarily because of high 
TDS present in the ground water i.e., 

 Total Dissolved Solids values were found exceeding with 2700, 1143, 3625 and 3323 
mg/l against PEQS limit of 1000 mg/l. 

  Chlorides were also found exceeding with 606.62, 393.32, 1007.77 and 802.30 mg/l 
against PEQS limit of 250 mg/l. 

 Fluorides were also found exceeding in water samples of Nawan Kot, Chaubara & 
Karluwala with 1.52, 2.32 and 2.36 mg/l against PEQS limit of 1.5 mg/l respectively. 

 Chaubara and Karluwala ground water samples showed hardness values exceeding 
with 828.0 and 572 mg/l against PEQS limit of 500 mg/l respectively. 

 Apart from these PEQS parameters, Noorpur Thal, Nawan Kot, Chaubara & Karluwala 
ground water sample results showed high salinity values. 

 Groundwater quality results indicates it is fresh to highly saline – particularly in the 
areas of Nurpur and Chaubara tehsils.  

220. In project areas having brackish water, tube wells are delivering poor quality of water 
and ultimately causing the gradual increase of deposition and deteriorating the soil health 
as well as low crop yield. Using poor quality water for irrigation has hazardous effects on 
soil quality, soil fertility and ultimately on plant health. There are many factors that are 
responsible for salinity of ground water, including climate of that region, soil type and the 
amount of precipitation. Generally, these problems occurred in tropical regions where 
annual rainfall is infrequent. Due to low precipitation amount of salts increased in these 
regions (Abbas et al., 2014). So, in project areas having brackish groundwater water, it 
should not be used for irrigation purposes. 

4.3.5 Noise Level 

221. Noise is unwanted or harmful sound created by human activities, including noise 
emitted by transport - road traffic, rail traffic, air traffic and from sites of industrial activity. It 
is monitored to prevent and reduce its impact on the environment, including human health. 

222. This pre-project noise monitoring was required in order to establish the baseline (day 
& night time) for evaluation during construction to measure difference between pre-project 
noise levels and noise levels during construction period and also during operation. Noise 
measurements at 07 selected points which were representative of the closest sensitive 
receptors (settlements) were carried out to determine the existing baseline ambient and 
background noise levels. The identification of appropriate monitoring locations was finalized 
during the baseline survey and site walkover and visit to the surrounding areas. First and 
foremost, proximity to sensitive receptors was the criteria considered in the selection of 



Greater Thal Canal Irrigation Project  Chapter‐4 
EIA Report    Environmental and Social Baseline    

 

4‐5 
 

locations for noise level monitoring. Therefore, noise level was monitored along proposed 
canal close to settlements and also close to roads. The locations and receptors sensitivity is 
given in the following Table 4-1. The monitoring results of all the 07 sites are falling within 
the prescribed limits of Punjab Environmental Quality Standards. The noise level presently 
never exceeds 68.4 dB (A). However, during construction due to construction machinery 
temporarily higher noise levels shall be experience.  

223. These high average noise at Jhang road is probably due to vehicular traffic. Further, 
the night-time average noise levels were low except at busy interchanges and roads 
indicating traffic as the main source of high noise levels. The above table reveals that the 
baseline noise level is within the permissible limit of NEQS and WHO standards. The noise 
level monitoring results are given in Table 4-3. 

Table 4-3 Noise Level monitoring data 

 
  

4.3.6 Ambient air quality 

224. The source of air pollution around the Project area is mainly from local traffic movement 
on main roads. 

225. The selection of locations for air quality monitoring was done with due consideration to 
sensitive receptors such as settlements that may be present along the proposed right of way 
of the canal. The activity for monitoring the ambient air conditions was carried out at two 
different locations for 24 hours, starting from 20th to 24th Oct. 2019. To assess the current 

 
Monitoring Point Details & Monitoring Results 

 
Sr.
No 

 
Points 

 
Coordinates 

 
Unit 

 
Rea
ding 
01 

 
Readi
ng 02 

 
Readi
ng 03 

 
Average 
Reading 

 
Limits 
as per 
PEQS 

 
1 Mankera 

(MBC) 
31°23'25.0" N 
71°26'15.0" E 

 
 
 
 
 
 
 
 
dB(A) 

 
67.2 

 
70.4 

 
66.3 

 
68.0 

 
 
 
 
 
 
 
 

75 

 
2 Latifwala 

(CBC) 
31°22'29.0" N 
71°33'09.0" E 

 
50.2 

 
49.6 

 
51.7 

 
50.5 

 
3 Layyah 

(MBC) 
30°57'54.7" N 
70°56'10.7" E 

 
60.2 

 
65.4 

 
68.1 

 
64.6 

 
4 Karluwala 

(CBC) 
31°33'53.0" N 
71°37'14.0" E 

 
69.1 

 
68.7 

 
70.5 

 
69.4 

 
5 Noorpur 

Thal (MC) 
31°52'52.0" N 
71°53'51.0" E 

 
72.5 

 
70.7 

 
69.8 

 
71.0 

 
6 Rangpur 

Baghoor 
(MC) 

32°01'57.5" N 
71°48'23.5" E 

 
72.2 

 
69.2 

 
69.7 

 
70.4 

 
7 Adhi Kot 

(MC) 
32°05'51.0" N 
71°48'10.0" E 

 
65.5 

 
64.8 

 
66.3 

 
65.5 



Greater Thal Canal Irrigation Project  Chapter‐4 
EIA Report    Environmental and Social Baseline    

 

4‐6 
 

quality of ambient air Carbon Monoxide, Oxides of Nitrogen, Sulphur Dioxide and Particulate 
Matter were monitored. Monitoring results showed that the level of oxides of carbon, nitrogen 
and sulphur in the Project area are complying well with the Punjab Environmental Quality 
Standard. Particulate Matter (PM10) and Particulate Matter (PM5) were also within limits.  

Table 4-4: Air Quality Testing Results 
Location CO NO NO2 NOx SO2 PM10 PM2.5 

mg/m3 µg/m3 µg/m3 µg/m3 µg/m3 µg/m3 µg/m3 
Mankera 1.14 7.51 17.09 24.59 10.68 135.13 23.13 
Chaubara 0.71 6.25 10.61 16.86 7.17 136.29 24.42 

 

Oxides of Nitrogen (NOX) 

226. In atmospheric chemistry, NOx is a generic term for the nitrogen oxides that are most 
relevant for air pollution, namely nitric oxide (NO) and nitrogen dioxide (NO2). NOx are 
emitted by cars, trucks, buses, power plants, and non-road engines and equipment. Emitted 
NO is rapidly oxidized into NO2 in the atmosphere and this is the reason that the values 
obtained for NO are always less than NO2. Exposure to nitrogen dioxide has been associated 
with a variety of health effects, including respiratory symptoms. These gases contribute to 
the formation of smog and acid rain, as well as tropospheric ozone. 

227. The NO2 monitoring was conducted at 04 different locations in the Project Vicinity. 
Monitoring results of NO, NO2 and NOx for all of the 04 Monitoring Site are complying well 
with the Punjab Environmental Quality Standard i.e., 40 µg/m3, 80 µg/m3 and 120 µg/m3 
respectively. 

Sulfur Dioxide (SO2) 

228. Sulphur dioxide SO2 is a colorless, non-inflammable, toxic gas with a characteristic 
pungent smell and acidic taste. Fossil fuel combustion by electrical utilities and industry is 
the primary source of sulfur dioxide. People with asthma are especially susceptible to the 
effects of sulfur dioxide. 

229. Sulfur dioxide belongs to the family of sulfur oxide gases (SOX). These gases are 
formed when fuel containing sulfur (mainly coal and oil) is burned, and during metal smelting 
and other industrial processes. The major health concerns associated with exposure to high 
concentrations of SO2 include effects on breathing, respiratory illness, alterations in 
pulmonary defences, and aggravation of existing cardiovascular disease. Major subgroups 
of the population that are most sensitive to SO2 include asthmatics and individuals with 
cardiovascular disease or chronic lung diseases (such as bronchitis or Emphysema) as well 
as children and the elderly. Together, SO2 and NOX are the major precursors of acid rain, 
which is associated with the acidification of lakes and streams, accelerated corrosion of 
buildings and monuments, and reduced visibility. 

230. The SO2 readings for the monitoring conducted at 04 different locations in the Project 
Vicinity. Monitoring results for all of the 04 Monitoring Site are complying well with the 
prescribed Punjab Environmental Quality Standard for SO2 i.e. 120 µg/m3. 

Carbon Monoxide (CO) 

231. Carbon monoxide (CO) is a colorless, odorless, and tasteless gas that is slightly less 
dense than air. Gasoline- fueled vehicles and other on-road and non-road mobile sources 
are the primary sources of CO. Exposure to carbon monoxide reduces the capacity of the 
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blood to carry oxygen, thereby decreasing the supply of oxygen to tissues and organs such 
as the heart. In the atmosphere, it is spatially variable and short lived, having a role in the 
formation of ground-level ozone. 

232. The CO monitoring was conducted at 04 different locations in the Project Vicinity. 
Monitoring results of CO for all of the 04 Monitoring Site are complying well with the Punjab 
Environmental Quality Standard i.e., 5.0 mg/m3. 

Meteorological Monitoring 

233. The activity for monitoring the meteorological conditions was carried out at 04 different 
locations in the Project Vicinity for 24 hours. The ambient temperature readings were 
obtained on a 24 hours basis monitoring, with temperatures increasing during the day and 
dropping during the early morning hours. The readings for wind direction and wind speed 
vary from time to time. The air pressure values did not vary much during the monitoring 
period.  

4.4 Biological Environment 

4.4.1 Land Cover and Habitats 

234. The landcover and biodiversity of the project area was surveyed by a specialist 
study commissioned by the TRTA, using internationally accepted survey methodology. An 
Ecological Baseline Survey of flora and fauna44 was undertaken by dev~consult in the 
period 10-27 October, 2019 and the report was submitted on 2 December 2019. The 
methodology was based upon field data collection and reference to earlier findings, either 
through international resources such as IUCN Red List (2019.2)45 and Birdlife International 
database, or local research reports including those developed earlier by ADB. Different 
sampling methodologies were used for different flora and fauna categories: 

Flora Point centered quarter method 
Large mammals Line transect 

Vantage point observation 
Auditory/calls 

Small mammals Line transect 
Trapping 

Reptiles and amphibia Line transects anchored at waterbody 
Trapping 
Intensive quadrat searches 

Birds Line transect observation 
Vantage point observation 
Auditory/calls 

 

235. In this survey, the key landcover and habitat types of Thal Canal project area 
were delineated and mapped. They comprise rangelands on sandy desert soil in various 
states of disturbance. The subclasses of rangelands mapped (see Figure 4-7) are: (i) 
degraded rangelands/desert; (ii) agricultural lands; and (iii) non-degraded rangelands.  

 
44 Dev~consult 2019, TA-9458 PAK: Greater Thal Canal Irrigation Project, Baseline Ecological Survey Final Report, 
Volume I: Ecological Baseline, 2 December 2019, Islamabad. 
45 IUCN Red List Categories: Not Evaluated (NE), Data Deficient (DD), Least Concern (LC), Near Threatened (NT), 
Vulnerable (VU), Endangered (EN), Critically Endangered (CR), Extinct in the Wild (EW), Extinct (EX). 



Greater Thal Canal Irrigation Project  Chapter‐4 
EIA Report    Environmental and Social Baseline    

 

4‐8 
 

 

Figure 4-7: Landcover of the command area and surroundings 

Degraded rangelands/desert 

236. Past and present clearing, intermittent cropping and overgrazing of rangelands 
has reduced the natural vegetation cover and resulted in widespread desertification. Hill 
torrents, flood havoc and torrential rainfall have stripped the sandy soil and further 
diminished the vegetation cover. Wind cyclones have further exacerbated the erosion 
process. Organic matter in soil is gradually diminishing, and there is little regrowth 
vegetation evidenced. Human settlements are very scattered. The plant species include 
trees like Jand (Prosopis cineraria), Wan (Salvadora oleoides), Karir (Capparis aphylla), 
Farash (Tamarix aphylla), Ber (Zizyphus mauritiana), bushes and shrubs like Phog 
(Caligonum polygonoidies), Ak (Calotropis procera), and various grasses. This habitat is 
home to reptiles, small mammals and birds. 

Agricultural land 
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237. Some degraded dunal landscapes are being irrigated by groundwater that is 
extracted by tube wells. These areas have high greenery and high agricultural productivity 
compared to rainfed sandy lands. People have reasonable to good livelihoods compared to 
those of the non-irrigated areas. The main crop of Thal desert is chickpea and its cultivation 
has been extended even to sand dunes. Among other crops are pearl millet, cluster beans, 
and fodder crops. Some areas of Thal desert are also affected by waterlogging due to 
seepage from Greater Thal Canal. The expansion of human activities in these areas in the 
form of agriculture, construction of infrastructure and expansion of populated areas had 
negative impacts on the wildlife of the area. As the natural vegetation has been cleared to 
expand and combine agricultural plots, and to develop infrastructure, the natural habitats 
have been disturbed and connectivity between the remaining habitats has been disrupted. 
As a consequence, much of the native fauna such as wild boar, hare, jackal, porcupine and 
fox, has retreated to areas which are less disturbed and less accessible to humans. These 
are the Rakh, or non-degraded rangeland, areas (see below). Only those species, which 
have adapted to this modified habitat, exist in the area. 

Non-degraded rangeland (Rakh Areas) 

238. These lands are remnants of the original vegetation community of the Thal 
desert rangelands. The intact soil profiles, protected by vegetation, support characteristic 
rangeland species of Jandi or Chhenkur (Prosopis cineraria), Karir (Capparis aphyla), Vann 
(Salvadora oleoides), Peeloo (Salvadora persica), Kikar (Acacia nilotica indica), Kikar 
(Acacia Senegal) Lana or Bush Seepweed (Suaeda fructicosa), Lani (Salsola foetida), and 
Khabbal or Bermuda grass (Cynodon dactylon). As mentioned above, the degradation of 
habitats in the desert and rangeland areas has resulted in the rakh areas becoming foci of 
biodiversity in the region. These areas are protected under the Range Management 
Division, Bhakkar of the Punjab FWF Department (see Protect Areas below). 

239. Overall, Field survey and secondary data found a total 248 species belonging to 166 
genera and 38 families recorded from the project area. Out of them, one fern, 4 monocots 
and 33 dicots families were identified. The leading family was Poaceae that shared 52 
species (21.49%) followed by Fabaceae (34 spp., 13.05%), Amaranthaceae and Asteraceae 
(17 spp. All 248 species are listed as “Least concern” by IUCN. 

240. Medicinal Plants. Any data about medicinal plants for Thal is not available, but we 
expect similar populations to parallel area i.e. Cholistan Desert. List of medicinal plants of 
Cholistan desert is present in Annex B. 

Terrestrial fauna  

241. The list of large mammals observed during the survey is at Table 4-5. The 
presence of Bennets gazelle was reported by local communities. 

Table 4-5: List of large mammals observed in the project area 
English Name Local Name  Scientific Name Red List 

Category 
Porcupine Saye/ Kharpusht Hystrix indica LC 
Mongoose Newla Herpestes 

auropunctatus 
LC 

Jungle Cat Jangli billi Felis chaus LC 
Red Fox  Lomarh Vulpes vulpes LC 
Jackal Gederh Canis aureus LC 
Bennetts gazelle Chinkara Gazella bennettii LC 
Notes: LC = Least Concern. 
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242. While all large mammals observed are classified “least concern” by IUCN, the Jungle 
cat and Bennetts gazelle have regional importance in Pakistan due to population decline 
and habitat destruction. The Jungle cat, a peak predator of the terrestrial fauna, is only 
recorded in the protected Rakh areas. 

243. The distribution of sightings in the survey show that the larger animals tend to be 
associated with the habitats offered by the protected Rakh areas, while small mammals 
and reptiles are distributed more generally within the project area (Figure 4-8). 

 
Figure 4-8: Distribution of Large Mammals and Rakh Areas 

244. Diurnal and nocturnal surveys were conducted and different observation 
methods were employed in the field to determine the presence of small mammals, 
amphibians and reptiles. During this survey, 11 species of small mammals, two species of 
amphibian and 10 species of reptiles were recorded from the project area, including Indian 
gerbil (Tatera indica), Sindh rice rat (Bandicota bengalensis), house mouse (Mus 
musculus), house rat (Rattus rattus), house shrew (Suncus murinus), hedgehog 
(Paraechinus micropus) and Indian crested porcupine (Hystrix indica). During the field 
visits, a small Indian mongoose and two palm squirrels (Funambulus pennantii) were found 
on an Acacia tree. All species are “least concern” IUCN category except for the Common 
river turtle (Hardella thurjii) which is “vulnerable” and the Brown-roofed turtle (Kachuga 
smithii) which is “near threatened”. 

Avifauna  

245. A total of 91 species of resident and migratory birds were observed during the 
study. Of this total 45 species (71.4%) are residents and the remainder are migratory or 
seasonal visitors 

246. Four species recorded for the project area are listed as threatened and one 
near threatened (Table 4-6). Two others, the Black and Grey partridge, are of least concern 
globally but regionally rare. 
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Table 4-6: Avifauna of project area with their status 
Scientific Name Common Name Occurrence in 

Country 
Local 
Status 

Red List 
Criteria 

Aquila rapax Tawny eagle Resident Common VU 
Chlamydotis macqueenii Asian Houbara 

bustard 
Winter visitors Scarce VU 

Falco jugger Laggar falcon Winter visitor Scarce NT 
Falco cherrug Saker falcon Winter visitor Scarce EN 
Francolinus francolinus Black partridge Resident Scarce LC 
Francolinus 
pondicerianus 

Grey partridge  Resident Common LC 

Notes: EN = Endangered, LC = Least Concern, VU = Vulnerable, NT = Near threatened. 

247. Local conservation efforts are focused on the three species which are locally 
scarce; the houbara bustard, Saker falcon and Black partridge. 

248. Houbara bustard. The protection status of houbara bustard under various 
provincial wildlife acts in Pakistan in given in the table below, while its sighting is shown in 
the figure below. The population of houbara has been in steady decline since the early 20th 
century. Overexploitation remains the foremost threat to the species, primarily as a result 
of unsustainable levels of hunting and poaching. Livestock grazing and hunting is reported 
to have a negative impact on the species, both indirectly, by degrading the desert vegetation 
on which birds rely for food and concealment, and directly, through the trampling of nests 
and disturbance of nesting females in the Thal Desert. 

Table 4-7: Protection status under provincial wildlife acts in Pakistan 
The Balochistan (Wildlife protection, Preservation, Conservation and 
Management) Act 2014 (Act no. xv of 2014) 

Schedule-I46 
Schedule-III47 

The Punjab Wildlife (Protection, Preservation, Conservation and 
Management) (amendment) Act, 2007 

Schedule-III48 

The Sindh Wildlife & Protected Areas Act, 2010 (draft) Schedule-II49 

The Khyber Pakhtunkhwa Wildlife and Biodiversity (Protection, Preservation, 
Conservation and Management) Act, 215 

Schedule-III50 

249. Black partridge. This species is included in the First Schedule (Part 1) of the 
Punjab Wildlife (Protection, Preservation, Conservation and Management) Act, 1974 (bag 
limit: not more than six per day) and can be hunted on an ordinary game hunting license. 
The sighting of the black and grey partridges (francolins) is shown on Figure 4-9. They are 
omnivores consuming a wide variety of food items, including seeds, snails, beetles, ants, 
wasps, lizards, caterpillars, snakes and larvae and pupae of a variety of insect and are 
considered as “a farmer’s friend”.51 

 
46 Required a houbara hunting permit for hunting (Up to 100 birds/permit from 15 Nov to 15 Feb). 
47 Protected animals which shall not be hunted, killed, trapped, captured or traded. 
48 Protected throughout the year. 
49 Protected animals. 
50 Protected Animals, i.e. animals, which shall neither be hunted nor possessed. 
51 Ali, S. and S. D. Ripley. 1969. Handbook of the Birds of India and Pakistan – Vol. II. New York: OUP. 
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Figure 4-9: Houbara bustard and Black Partridge sighting in Project area 

250. Both the Houbara bustard and Black partridge local distributions focus on the Rakh 
areas. 

251. Saker falcon. The Saker falcon was up-listed to globally Endangered in 2012 
by IUCN because a revised population trend analysis indicated that it may have undergone 
a very rapid decline, involving about 50% of the global population in the last 20 years, 
particularly on the Central Asian breeding grounds. The Ecological Survey observes that 
the negative trend is most likely the result of a range of anthropogenic factors including 
electrocution on power lines, unsustainable capture for the falconry trade, as well as habitat 
degradation and the impacts of agrochemicals, and the rate of decline appears to be 
particularly severe in the species’ Central Asian breeding grounds. 

IBAT Screening 

252. The project location was also screened using IBAT. There are no IBBAs within or 
adjacent to the project area, nor areas under IUCN management categories. The IBAT 
query returned a list of threatened species (in IUCN Red List) potentially found within 50 km 
of the project area:52 

 Critically endangered species (Gyps bengalensis and Vanellus gregarius); 
 Endangered species (Aquila nipalensis, Axis porcinus, Falco cherrug, Haliaeetus 

leucoryphus, Leptoptilos dubius, Manis crassicaudata, Neophron percnopterus, 
Oxyura leucocephala, Platanista gangetica, Sterna acuticauda and Tor putitora); and 

 Vulnerable species (Anacyclus pyrethrum, Aquila heliacal, Aquila rapax, Aythya ferina, 
Chlamydotis macqueenii, Chrysomma altirostre, Ciconia episcopus, Clanga clanga, 
Columba eversmanni, Crocodylus palustris, Marmaronetta angustirostris, Panthera 
pardus, Rynchops albicollis, Saxicola macrorhynchus and Ursus thibetanus). 

 
52 IBAT Proximity Report, 2018. Generated under licence 1394-2475 from the Integrated Biodiversity Assessment 
Tool on 13/06/2019. http://www.ibat-alliance.org. 
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253. The Ecological Baseline Survey confirmed three species from the IBAT list (of 
threatened species potentially found within 50 km) occurring in the project area. 

Protected Areas 

254. The project area of influence is almost entirely located within a declared as game 
reserve under Punjab Wildlife (Protection, Preservation, Conservation and Management) 
Act, 1974 due to the presence of Chlamydotis undulata, commonly called Houbara bastard, 
that is a “vulnerable” bird species (IUCN, 2012). Despite being under the administrative 
control of the Punjab FWF Department, it has no management plan nor a dedicated 
management authority. The designation of the area as a game reserve mainly serves the 
purpose of controlled hunting of Houbara bustard and other wildlife by the permit holders. 
It does not put any restrictions, other than hunting of the wildlife, on construction of 
infrastructure or development of land. 

255. It also includes a number of small areas of protected rangeland or Rakh under the 
Range Management Division, Bhakkar of the Punjab FWF Department. FWFD staff for 
rangeland management are stationed in these areas. Livestock grazing is allowed under 
permit and rotational grazing is practiced in order to improve and maintain good rangeland 
conditions. Grazing fees are applied which depends upon the animal size. The TRTA’s 
Ecological Survey reported that the rangelands are being degraded due to overgrazing. 
These areas are shown in Table 4-8 and Figure 4-10. 

Table 4-8: Protected Rakhs in and around the Project Area 
Rakhs Location Area (ha) 

Rakh Daggar Kotli Adjacent to planned command 
area 

101 

Rakh Hundalal In planned command area 981 
Rakh Chikkan In planned command area 2,784 
Rakh Choubara Adjacent to planned command 

area 
6,829 

Rakh Gauharwala In planned command area 10,695 
Rakh Karluwala In planned command area 1,176 
Rakh Khewyara Adjacent to planned command 

area 
5,030 

Rakh Kherewala Adjacent to planned command 
area 

13,099 

Rakh Shergarh Partly in planned command area 17,132 
Total  57,827 
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Figure 4-10: Location of Thal Game Reserve and Rakh Protected Areas in relation to Project Area 

Scientific surveys of Houbara bustard are also in progress as ordered by the Lahore High 
Court. The third survey will be carried out during December 2019 and a final set of 
recommendations will be submitted to the Lahore High Court for its final verdict, which is 
expected to include a regional action plan. 

256. Conclusion. The findings of the project-commissioned Ecological Survey highlighted 
the importance of the protected Rakh (rangeland) areas in maintaining representatives of 
the original vegetation communities of the desert landscape and in providing habitat for a 
range of common, scarce and threatened fauna species. In particular, the Rakh areas 
correlated with concentrations of animal populations and the survey’s sightings of the 
globally threatened Houbara bustard and locally rare Black partridge (with a caveat that the 
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survey tended to focus on the Rakh areas, which gave the best opportunity for assembling 
a local inventory of fauna) .  

257. The characteristics of “natural habitat” under ADB SPS and IFC Guidance Note 
6 are areas where the biological communities are formed largely by native plant and animal 
species, and where human activity has not essentially modified the area’s primary ecological 
functions. These characteristics for the Rakh areas have been confirmed by the project’s 
surveys. 

258. The areas were further assessed for critical habitat using the criteria set out in 
IFC Guidance Note 6 and the data from the ecological surveys. The results are summarized 
in Table 4-9 below. 

Table 4-9: Findings of Assessment of Rakh Areas against IFC Guideline Note 6 Criteria 

IFC Guidance Note 6 Criterion Assessment of Rakh Areas 
Criterion 1: Critically Endangered (CR) and/or 
Endangered (EN) species 

The Saker falcon (Falco cherrug) is the only 
globally endangered species reported for the 
project area. Its distribution is not restricted to 
the Rakh areas. It’s staple diet, lizards and rats 
are widespread in the command area outside 
the Rakhs. 

Criterion 2: Endemic or restricted-range 
species 

No endemic or restricted range species have 
been recorded for the Rakh areas. 

Criterion 3: Migratory or congregatory species Greater short-toed lark, Eurasian nightjar, 
European roller, Common quail, Intermediate 
egret and Demoiselle crane are recorded as 
migratory visitors to the general locality. All are 
IUCN “least concern” status. 

Criterion 4: Highly threatened and/or unique 
ecosystems 

Of the 58,000 ha of protected Rakh areas 
under the Range Management Division, 
Bhakkar, only 23,500 ha (41%) are in the 
project area. Although not highly threatened 
and not unique ecosystems, Rakh areas are 
commonly being converted to irrigation. 

Criterion 5: Key evolutionary processes The Rakh areas are not significant exemplars 
of evolutionary processes. 

259. The survey and assessment confirmed that the Rakh areas were natural habitat but 
were unlikely to be critical habitat. 

260. The planned command area outside the Rakh, which comprises desert/degraded 
rangeland and groundwater and intermittent rainfed agriculture areas, was shown by the 
survey to be habitat for a limited range of mammals and reptiles accustomed to human-
influenced environments. It is currently assessed as modified habitat. Since this area will 
undergo land conversion changes with the advent of irrigation under the project, this finding 
will be further examined in an additional ecological survey undertaken during the pre-
construction period. 

Aquatic Habitats 

261. The only permanent water is in the Main Canal north of the command area and the 
Indus River, 50km to the west. The aquatic environments of the project area itself are 
restricted to the few existing irrigation waterways and intermittent drains. Within and adjacent 
to the aquatic habitats in the command area, the fish population includes only common 
species. 
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4.5 Socio-economic Environment 

262. Project area encompasses three districts and in major Tehsils are Mankera, Choubara 
and NoorPur Thal, whose baseline is as under: 

4.5.1 Tehsil Mankera  

263. Mankera is one of the tehsil district Bhakkar. It is situated about 320 kilometers west 
of the city of Lahore. Bhakkar is located in the west of Punjab. The mighty Indus River flows 
on the Western side of the District which plays havoc during monsoon season and the 
Jhelum and Chenab rivers both flow on the eastern side they also sometimes play havoc 
during monsoon season. One third of the land is sandy of which small portion is irrigated by 
Thal canal. Rest of the sandy land is cultivated and is entirely dependent upon rains. People 
mostly depend on agriculture which is highly dependent on rain falls. As such people are 
poor, backward and traditional. Education and health facilities are not adequately available. 

264. The tehsil of Mankera is subdivided into 8 Union Councils that are Mankera, 
Haiderabad Thall, Mahni, Patti Bulanda, Gohar wala, Litan, Chak NO.6 and Dhingan. 

Table 4-10 Demography of Tehsil Mankera Population 
Name Status Population 

Census 1998 
Population 

Census 2017 

Mankera Tehsil 169,882 257,100 

 
Area: 3,558 km² – Density: 72.26/km² [2017] – Change: +2.20%/year [1998 → 2017] 
Urbanization (C 2017) Rural= 242,916   Urban=14,184 
 

Source: Pakistan Bureau of Statistics 

265. Siraiki is the main language spoken by majority of the people in Mankera. Other 
languages spoken are Punjabi, Urdu and Pushto. 

266. Mankera's main bazaar (market) has neat rows of shops on either side. The town has 
several government schools. There are also many other private schools in the town. A 
special school for disabled children and the addition of a degree college and a commerce 
college provide the town with ample resources to educate its youth. The famous Jamia 
Masjid is mostly intact. Mankera has a rich Indo-Islamic Culture, which is known as the 
colorful culture. Mankera is the biggest tehsil. The major source of income of Mankera's 
people is chickpeas (chana). The number of metal roads has been constructed in this tehsil. 

267. The nearest airport to Mankera is Dera Ismail Khan, travellers used to be able to catch 
a flight either Islamabad or Peshawar to this city and then onto Mankera. The direct Bus 
service is also available from Lahore. Mankera is 360 km away from Lahore and it is located 
on main Lahore-Dera Ismail Khan road. Mankera is just 25 km apart from Chowk Saraiy 
Mohajir which occurs on MM road (Mianwali-Multan Road), this is the same road which is 
from Islamabad to Karachi through Chakwal, Mianali, Muzzafar Garh, Multan, BahawalPur, 
Rahim Yar Khan and Hyderrabad. 

4.5.2 Chaubara 

268. Chaubara is a tehsil located in Layyah District, Punjab, Pakistan. The market town 
of Chaubara is the headquarters of the tehsil. Tehsil Chaubara has the largest of any tehsil 
in Layyah District. Tehsil Chaubara consists of 7 union councils i.e. Nawankot, Khaira wala, 
Jamal choupre, Shear Garh, Rafique Abad, Aulaq thal kalan and Chaubara. Demographic 
information of Tehsil Choubara are given in Table 4-11. 
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Table 4-11 Demography of Tehsil Choubara 

Name Status Population 
Census 1998 

Population 
Census 2017 

Chaubara Tehsil 161,010 252,200 

Area: 2,939 km² – Density: 85.81/km² [2017] – Change: +2.39%/year [1998 → 2017] 
 
Urbanization (C 2017) Rural= 203,925    Urban=28,275 

Source: Pakistan Bureau of Statistics 

269. Most common castes are Gill, Bodla , Bajwa Cheema Pathan(Pukhtoon) Lashari 
Baloch,Aarbi Baloch, Butt (Kashmiri), Panwar of Rajpoot clan,LAIL (Jatt Lail), (in other 
Districts Like Bhakkar this caste in known as LEEL), known as Malik, Bappi, Magsi, Joiyea, 
Jagwal, Tanvarea, cheana, Goraya,Sial, Kanwera, Bhati (Darkhan, Pawli, Nae), Bhook, 
Mochi, Nahraa, Garwah, Saharan, and Kheara 

270. Most people are farmers by profession and raise domestic animals for milk and meat. 
Small ruminants are basic source of income, and black and white grams are the most 
cultivated crops in this area. Wheat and cotton are also grown. This area has great potential 
for forest cultivation. Under-soil water is favorable for cultivation to some extent. Wheat is 
second major crop which is lack behind just due to shortage of water. People are awaiting 
for Thal greater canal for generations. This canal will irrigate large area of land which will 
help to alleviate the local production as well as GDP. 

271. There are dunes of sand and unmeasured desert everywhere. The Thal Jeep desert 
rally and camel dance festival occurs every year. And peoples from different areas come to 
participate and watch 

4.5.3 Noorpur Thal 
 

272. Noorpur Thal Tehsil , is a Tehsil, an administrative subdivision of Khushab District in 
the Punjab province of Pakistan. The city of Noorpur Thal is the headquarters of the tehsil 
which is administratively subdivided into 10 Union Councils. It comprises a major part of the 
Thal desert. From Tehsil Noorpur, Thal deserts starts and encompasses adjoining six 
districts i.e. Bhakkar, Mianwali, Jhang, Layyah and Muzaffargarh. Noorpur Thal has an area 
over 6+ Lac Acres. There are 11 Union Councils and 82 villages. Its union council includes 
Adhi kot, Jamali Noorpur, Jaura Kalan, Bourana, Jharkal, Khai Khurd, Khatwan Balouch, 
Noorpur Thal, Pelowaince, Dhamak, Rangpur. 

273. Majority of population is Muslim and speak Shahpuri, Majhi and Thalochi 
dialects of the Punjabi Language. Demographic information of Tehsil Noorpur thal are given 
in Table 4-12. 

Table 4-12 Demography of Tehsil Noorpur Thal 
Name Status Population 

Census 1998 
Population 

Census 2017 

Nurpur Tehsil 174,683 243,295 

Area: 2,399 km² – Density: 101.4/km² [2017] – Change: +1.76%/year [1998 → 2017] 

Urbanization (C 2017) Rural= 223,452    Urban=19,843 
Source: Pakistan Bureau of Statistics 

274. Noorpur Thal comprises of four main eco-regions i.e. irrigated, rainfed areas, 
waterlogged area, and river floodplain  
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275. Noor Pur Thal is a small remote town surrounded by vast tracts of desert. It is 
connected to district headquarter Khushab and Bhakkar by provincial highways. Road 
hierarchy map shows how several provincial highways form a network in the town. Bhakkar 
Road enters the town and ends at Captain Shaheed Chowk. Johak Road starts at By-Pass 
Road and goes North-East towards Khushab 

276. Topography of Noor Pur Thal town is flat. Underground water of the town is brackish. 
Presently, there is no proper drainage system in the town. The town has open drainage 
system but most of the waste-water ends up in ponds, in the streets or low lying areas in 
the town and surrounding areas. 

4.5.4 Settlement Patterns 

277. The settlement pattern in the area is influenced by the geography and agro-ecological 
setting. Relatively large and nucleated villages are located in the fertile and irrigated areas 
where agriculture has been developed extensively. On the contrary in sandy desert which 
is popularly called as ‘Bairoon’ there are smaller, scattered and humble habitations of semi-
nomadic population. The Chobara, Noorpur Thal and  Mankera Tehsils , which are largest 
in respect of the total area and minimum in terms of population, with a minimum percentage 
of people/Km, are typical example of small human settlements as the local ecology cannot 
support large human concentrations at any given place in these Tehsil. Most people live in 
cluster of households called “Bastees”. The Bastees are scattered in the desert. Usually 
around one Bastee there are 4-5 “Khoos” (well- settlement) where people have settled on 
their land with their extended families in houses mostly built of mud and/or backed bricks. 
Most people are small land-owners including some leaseholder tenants who depend on 
agriculture and livestock for their livelihoods. Major crops grown in the area are 
Channa/Gram/ chickpea and wheat depending on timely rainfall. Yield is very low due to 
poor soil and unpredictable rain. The metaled road inside desert are only at Tehsil 
Headquarters. While most Bastees are isolated hamlets. Several Bastees together officially 
form a village (Mouza/Pati). Thus, the village may be spread over several kilometers. The 
number of Households on each Bastee usually varied minimum from 20 to maximum 100 
and family size vary from 7-10.  

4.5.5 Use of Energy and Communication Technology 

278. Mostly villages have access to electricity. Use for solar energy that has gained 
momentum in rural remote areas is through solar panels that are economical and 
environment friendly. Similarly, in many remote villages, households for cooking meals were 
using fuel wood from Khaggal tree, biomass and shrubs collected from the surrounding 
areas. They were supplementing this with some dried cow dung as well. Villages that are 
closer to Tehsil headquarter and connected through metalled road, are using LPG as fuel. 
In almost every household the use of mobile phones was found common. The use of this 
technology has helped them in better communication with people living around different 
Bastees and market. Particularly it was useful during health emergencies among women 
when they had to call some “taxi” from Mankera or Chobara for transporting patients to 
hospital. The use of mobile phone was found very positive despite some of the cost incurred 
on this service. This technology can be used for dissemination of information and creating 
awareness on relevant issues. 

4.5.6 Education, Health and other Infrastructure  

279. Literacy and Education rates in the project area villages are one of the lowest 
in the province of Punjab. Women literacy is negligible particularly among elderly and 
middle-aged women as only small girls were reportedly going to schools and it all depended 
on availability of primary school near the Bastee. On average, there is one Primary school 
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in every five Bastee. The school after fifth grade are available at considerable distances 
(sometime 15 km) away where people do not send their children particularly girls due to 
long distance, lack of transport facilities, resources and cultural reasons. Male literacy 
among young people is comparatively better than women. These Health facilities are not 
available in most of the Bastees. The nearest Rural Health Centre (RHC)/Basic Health Unit 
(BHU) was located at a distance of 10-15 Km. During emergency particularly among 
women’s delivery cases they reported acute problem. Health issues emanating from poor 
diet and resulting malnutrition were significant. High incidences of low birth babies and high 
infant and maternal mortality rates were reported as a major concern for people. 

280. Government Hospitals are located only in main towns like Mankera, Chaubara 
and Nurpur Thal while Basic Health Unit (BHUs) have been established in every Union 
Council Headquarters. Availability of antenatal services through Lady Health Visitors has 
brought the death rate of child-bearing mothers and new-born babies from 6% (in 1990’s) 
to 4% at present. In small village “Hakeems”, quack-Doctors and “Totka Pirs” are also 
available. 

281. Through government organized campaigns the general population of the project 
area is becoming aware of the high risk of HIV/AIDs and Hepatitis. Also, during construction 
phase, it shall be made obligatory for the contractors as a contractual obligation that all the 
labour and staff working under them shall be given due awareness on HIV/AIDs and 
Hepatitis. 

4.5.7 Water and Sanitation Facilities  

282. There were no indoor latrines at some bastees but proper latrine outside of the 
houses was seen. Piped water facility is not available at bastees. however, they all had 
hand Pumps and electric motors for pumping groundwater for drinking and household use. 
In Mankera tehsil, groundwater is sweet at most places. In Choubara tehsil, brackish which 
was available at the depth of 30-35 ft.  Many people reported chronic stomach ailments 
particularly among children due to quality of available water in Choubara tehsil. Some male 
members of the households were seen fetching water on motorcycles in containers from far 
away water supply points either from Choubara or from irrigated areas at the neighboring 
boundary of desert.  

283. Sewage problems in general in the project area are currently non-existent. 
People use open field for solid and liquid waste disposal. However properly planned sewage 
system shall have to be put in place when the existing villages in the project area grow into 
towns and the population density after commissioning of the project. In the absence of 
sanitation facilities at the Household level particularly women shared with female members 
of the research team their problems of night-time defecation and danger of snake bite. In 
this regard some cases were also reported from the area. 

4.5.8 Livelihood 

284. The livelihood strategies in project area are dependent on the resource base of 
the population.  Land is the major natural resource shaping the livelihood followed by water 
resource development. Above all livestock hold the central position in the livelihood of 
farming community of the project area. The major crop, gram has low economy and 
depends on rains. Otherwise livelihood opportunities in the area are limited mainly to 
subsistence livestock.  High variability in yield and hence production of gram is reported 
due to variation in rainfall pattern. Due to market imperfections, low storage/holding capacity 
of farmers and financial constraints, the volume of gram economy for farmers remained 
almost stagnant.  The incremental benefits due to higher yield are out weighted with the 
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decrease in prices. Major benefits of bumper crop are harvested by middle-man as within 
two-three months after harvesting season price usually increases many folds. Hence short-
term input loans and awareness through social mobilization and collective marketing 
(through community service centers, community organizations etc.,) could enhance the 
withholding capacity of farmers. In addition there is a dire need for developing localized 
processing and value addition of gram not only to develop a competitive environment but 
also to generate employment.  

285. Chickpea is widely grown on unlevelled land locally called “tibbas” and is the 
major source of livelihood of people in this desert. Its production entirely depends upon 
intensity and distribution of rainfall. There are two main types of chickpeas, distinguished 
by seed size, shape and colour. The first relatively small seeds black in colour is called Desi 
or indigenous and with large seed brown in colour called kabuli (Hybrid). Overtime 
productivity of chickpea ranges from 400 to 800 kg/ha. In Thal desert, where no other crop 
grows so successfully, it plays a vital role in the cropping systems of subsistence farmers. 
All social activities of the farming communities like marriages, sickness of human being, 
and livestock rearing are mostly linked with the success of this crop.  

286. Apart from cultivating Chickpeas, those having Tube-well facilities can grow 
other crops as well, Productivity of crops varies depending upon and quality, management 
applied on crop and availability of resources. Wheat and Guar Straws are also saved by 
developing simple storage structures to feed animals in slump periods. Although it is one of 
the major cash crops but most farmers were facing acute problem of availability of good 
quality seed which reportedly they had to buy on “Due”. It means they buy from the local 
Arthis/traders on credit and pay almost double in kind at the time of harvest. Because of 
this prevalent practice majority of the farmers reported indebtedness. 

287.  Mono cropping system at rainfed, conventional cropping pattern influenced by 
food and fodder security, high cost of irrigation and pumping underground water had pushed 
the rural youth towards off-farm and non-farm employment. Except livestock, there is no 
other agricultural activity that can engage farm labor round the year. Hence improvement 
in the livestock system, increase in productivity and improvement in marketing may play 
significant role in improving the livelihood of majority of the farming community of the project 
area. Conventional cropping system (in Main canal and Mankera Branch Canal system) 
with high cost of irrigation, high evapotranspiration, seepage and high conveyance losses 
in the traditional irrigation methods have made the irrigated agriculture uneconomical and 
unsustainable for the area.  Livelihoods options are shrinking in rural areas in general and 
more so in eco-fragile. 

288. Options for small scale aquaculture and other products still need to be validated 
in such environments for livelihood diversification. Additionally, improved water 
management can mitigate the adverse effects of climate change and has complimentary 
effects for human consumption.  

289. Agriculture absorbs about 35% of the human resource in the project area. A 
large bulk of the youth opts to work in agricultural fields as “Khet Mazdoor” or join Armed 
Forces. But even then 20-30% youth remains unemployed. Many youths migrate to larger 
cities for employment. The project is likely to improve work opportunities during construction 
and operation phases. 

Livestock  

290. The economy of Thal was predominantly a livestock economy dependent 
mainly on ranges and free grazing areas before the shift from purely livestock economy to 
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gram economy in 1970s. Thal area is now under the second transformation towards shifting 
from rainfed to tube well irrigated agriculture starting from 90s. Despite all these livestock 
still enjoys the same importance. However, transformation with in livestock has been 
observed as now focus is on dairy animals particularly on the cross bred cattles. The 
importance for livestock was also reflected through resource allocation particularly at tube 
well irrigated areas where special focus is given for fodder cultivation. However 
underdeveloped milk marketing was still in the control of conventional dodhi culture and 
network modern dairy supply chain was not established due to remoteness and other 
collection issues. 

291. Livestock farmers are mainly dependent of seasonal green fodder available in 
the area and dry stalk mainly wheat straw and millet and gram. Supplemental feed 
particularly to milking animals in the form of cotton seed cake or wheat brain was done. 
However balanced formula feed is not available in the area. Grazing is mainly practiced in 
summer after harvesting of the gram. In general, conventional livestock management 
practices with low and unbalance nutrition and traditional health coverage were resulting in 
low animal productivity. Rearing of small ruminants, both sheep and goats, was an 
important activity and every household had 3-4 small ruminants in the villages. Large herd 
have decreased with depletion of range lands and development of irrigation sources. Due 
to indescriptive breeding practices pure breeds of Kajli and Beetle were very limited in the 
area which has resulted in low market value of the small ruminants. Feed lot fattening was 
also considered a profitable business in the area as few farmers had started this business 
while rearing of animals, both small and large, for Eid occasion was also considered an 
important activity but done at limited scale due to scarce resources. Improvement of health 
services through training of service providers, improved breeding of small ruminants and 
large animals along with feed improvement and better management practices could have 
profound impact on the livelihood and economy of thal.  

292. The field team was told that 20-30 Years back, ample grazing was available for 
livestock; people normally allowed their animals to roam around freely for grazing in the 
open range areas of the desert. After grazing whole day in the desert animals would returns 
home in the evening. Disease outbreak was limited and Indigenous treatment methods were 
used for curing. But now, hybrid animals are also raised that require high input cost and 
intensive method of rearing. Local skills in terms of treatment and handling are dying out at 
an increased rate and currently few elderly people knew about Ethnoveterinary Practices. 
No Veterinary health centers or hospitals were available towards the interior of the desert 
at all. Livestock owners often become distressed and helpless when their livestock, 
particularly cattle fall seriously ill. Some traditional homemade herbal preparations were 
used to treat sick animals. At the same time local breeds of animals was reported to have 
been near extinction and replaced by other exotic breeds. The local breed of goat called 
“Daira Din Panah” was not seen in the area 

Role of Women In Desert Ecology & Economy 

293. It was observed that women play a pivotal and leading role in managing 
agricultural activities in the field as well as within the household in addition to their 
reproductive role in child-bearing and rearing. Number of agricultural operations such as 
saving of seeds, grading of seeds, sowing and harvesting of crops, weeds management, 
straw saving, cutting of fodder for livestock and overall management of livestock (Feeding, 
Housing, Milking and Health management) were being carried by females yet their role is 
neither recognized nor documented both at local and national level. Apart from contributing 
in farm activities and livestock management women also use their other skills for making 
various products from dates palm leaves largely for their domestic use. However, if women 
are provided training to enhance their skills they can make these products for the market 
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fetching them reasonable return. Rural women are particularly at risk from the effects of 
land degradation. Their livelihoods and responsibilities make them more dependent on the 
local natural resources than men. The constraints and pressures which they face leave 
them more vulnerable to declining crop yields, fuel wood shortages and deteriorating water 
supplies. Literacy level among elder women was almost zero in all of surveyed communities 
with not even single literate women was matriculate mainly due to unavailability of schools. 
Secondly, women were more prone and vulnerable to health problems and especially 
related to maternity. The simple treatment and minor operation facility was available at 10-
15 Km distance and somewhat good maternity center and Hospital at 50 Km distance. It 
further exacerbates the situation coupled with sandy paths and unavailability of sufficient 
financial resources and transportation facility. 

Transport and Accessibility 

294. Not many villages situated in the project area are easily accessible through 
motorable roads, though most of the major villages and townships have Motorcycle 
Rickshaws, Wagons and Pickups. Accessibility to smaller dwellings is through dirt 
tracks/roads. All major villages and towns in the project area are connected through metaled 
road. 

Agroforestry 

295.  Agroforestry with Eucalyptus planted in blocks or border crop is quite common. 
Trees are planted during monsoon rains and irrigated with tube wells or water through 
tankers. Later when mature, the roots go deep in search of groundwater. Wood logs are 
sold to the factories making value added products. There are scattered farmhouses (Deras) 
where farmers have installed tube wells and practice general farming and grow most of the 
low delta crops on a few acres of land for food grains.  

Industries & mineral development 

296. Within the immediate project, there is no significant industry presently 
functioning or being planned for future. However small rural sawmills have sprung up in the 
areas where willow and Eucalyptus trees have been raised to combat water logging. The 
sawmills convert the wood into small timber logs or firewood billets for local consumption. 

297. Presently there is no mineral mine in the project area. Any chance find of 
mineral discovery during the construction phase shall be handled as per law and procedures 
already in practice in the Punjab. 

Natural Event History 

298. The Project area is located towards the mid-western part of the Indian Tectonic 
Plate as is not prone to strong seismic jolts above 2-3 Richter scale and that is rare also. 
The Indus River, fed by melting snow and the summer monsoon rains on Western 
Himalayas, does experience floods swelling two or three times of its normal flow in 
summers. The river has been adequately harnessed through dams and barrages and the 
flows are regulated. However, the mighty Indus, over distant past, has built the Thal Doab 
(the Sindh Sagar Doab) through floods. The Indus River now is unlikely to pose a high flood 
threat to the Project area. 

Archaeological Sites/Chance Finds 

299. There are no reports or claims regarding the existence of any archaeological 
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site near or on any part of the project area. There are however a number of graveyards and 
mosques located adjacent to alignments of various channels. Presently none of these is 
being threatened. In case there is a chance find, it can be handled as per laws and 
procedures already in practice in the Punjab.
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CHAPTER-5  

ANALYSIS OF ALTERNATIVES  

300. The Project alternatives/options considered were as follows: 

5.1 No Project Alternative 

301. The Project Area can be considered as poor from an economic perspective. 
Subsistence farming is the economic mainstay. In case the proposed project is not 
implemented, the socio-economic conditions will not change as such. With the increasing 
population and scarcity of resources, residents are forced to abandon their homes in search 
of livelihood and grazing grounds for their cattle stock. 

302. From the environmental perspective, the project site comprising of proposed 
canal, tributaries & water courses and proposed land for irrigation are arid in nature having 
little or no rain and too dry to support vegetation. Water availability is scare in area hence 
the proposed project will contribute positively to the project area, so no project option is not 
viable. 

5.2 Option of Tubewells instead of Canals 

303. Extraction of groundwater by installation of tubewell to irrigate land cannot be 
considered for implementation due to economic and environmental constraints. While the 
main economic constraints were the high cost of the electro-mechanical components and 
high O&M costs, the environmental concerns were use of energy for pumping and emission 
of greenhouse gases, plus the over-abstraction of groundwater. In addition, the decision to 
use tubewell for pumping groundwater has become more difficult under the prevailing 
energy crisis in the country where electricity could hardly be provided to even the domestic 
users. Similarly, the diesel operated tubewells are also expensive due to the high cost of 
the oil prices in the international market. Therefore, all efforts were made during the present 
assignment to find gravity options as substitute for the tubewell pumping and bring 
maximum area under gravity mode of gravity irrigation instead of opting for tubewell. 

5.3 Alternative Irrigation Methods 

304. Flood irrigation has been the traditional method in the Country for ages. In this 
method, the entire cultivation field is flooded with the irrigation water. This method is time 
consuming and hence labor intensive, highly inefficient in terms of water usage, and also 
results in other problems such as increased vulnerability to pest attacks and proliferation of 
weeds, in turn resulting in the increased need of pesticides and weedicides. The high 
efficiency irrigation methods proposed under the Project address all of these problems, in 
addition to achieving enhanced yields and productivity of the farms. These high efficiency 
irrigation systems typically reduce input costs by 20-35 percent, increase yields by 20-100 
percent, lower irrigation labor up to 30 percent, diversify cropping patterns, and save up to 
75 percent water. 

305. It is clear from the above comparison that the high efficiency irrigation methods 
are the preferred option for irrigating the cultivation fields in the Country. 

Environmental and Social Aspects 

306. The high efficiency irrigation methods generally result in the reduced need of 
farm inputs such as fertilizers, pesticides, fungicides, and herbicides, as mentioned above. 
The controlled irrigation generally results in reduced vulnerability of the crops to the pest 
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attacks and reduced proliferation of weeds, in turn resulting in reduced need of pesticides 
and herbicides. In addition, fertigation (i.e., application of fertilizers or other soil additives 
through the irrigation system) is possible for the high efficiency irrigation systems, such as 
drip and sprinkler, resulting in enhanced effectiveness of the fertilizers and hence their 
reduced quantities needed. Similarly, for these high efficiency irrigation systems, 
chemigation (i.e., application of pesticides, fungicides, and herbicides through the irrigation 
system) is possible, resulting in enhanced effectiveness of these chemicals and hence their 
reduced quantities needed. The overall result of the high efficiency irrigation system is 
therefore a much-reduced usage of chemical inputs. The above-mentioned reduced usage 
of chemical inputs affects the environment and communities in a positive manner. The 
excessive usage of these chemicals causes contamination of soil and water that may pose 
health hazards for the nearby communities and may also harm the natural flora and fauna 
including beneficial insects that are important for functions such as pollination. With the 
adoption of high efficiency irrigation methods, contamination of soil and water and the 
associated negative impacts on communities and natural flora/fauna are likely to be 
reduced. 

5.4 Alternative Land Levelling Methods 

307. The conventional leveling with the help of tractors or graders is the major 
alternate to the laser land leveling, which is included in the proposed project. Through the 
conventional methods, land cannot be leveled with precision, hence the advantages of 
leveling cannot be fully achieved. Unleveled fields result in improper irrigation, wastage of 
irrigation water and also require additional farm labor. 

308. On the basis of the above, it is evident that the precision land leveling through 
laser leveling is a preferred mode of farm leveling. 

Environmental and Social Aspects 

309. No major environmental and social aspects are associated directly with the 
leveling activity. The indirect aspects of the conventional leveling methods include 
increased water consumption, increased need of pesticides, weedicides, and other 
chemical inputs. This excessive usage of chemical inputs can potentially contaminate soil 
and water, which may pose health hazards for the nearby communities and may also harm 
the natural flora and fauna, as described above as well. It can therefore be concluded that 
with the help of laser leveling, contamination of soil and water and the associated negative 
impacts on communities and natural flora/fauna is likely to be reduced. 

5.5 Alternative Methods of On-farm Water Conservation 

310. The alternatives available for the on-farm water conservation include i) piped 
conveyance system; re-alignment and brick-lining the entire length of the water course; and 
realigning and improving the water course but keeping it earthen (i.e. without brick-lining). 
The cost of the first alternative would be prohibitive with marginal benefits compared to the 
second alternative, and the reduction of water losses will not be substantial in case of the 
third option. Therefore, the benefit-cost ratio is best for the second alternative, which has 
been selected for the proposed project. 

Environmental and Social Aspects  

311. No major difference exists among the above options in terms of the 
environmental and social consequences, except that the third option would not fully achieve 
the objective of water conservation and associated benefits. 
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5.6 Totally Unlined Channels 

312. From lessons learnt from the unlined Chashma Jhelum Link canal which is source of 
water for Greater Thal canal, it is obvious that an unlined GTC system will cause 
environmental problems of huge seepage and extensive water logging. A vast tract of 
agricultural land shall be lost through water logging causing economic loss to farmers 
through degradation of productive land and no future cropping on it. The losses shall be too 
heavy to be recovered. And if recovery efforts are considered at any stage, the cost shall be 
prohibitive. This option therefore is not acceptable. 

5.7 The Project as Proposed 

313. Proposed project area (Canal and command area) presently is a sandy desert with 
flying dunes, shall be brought under irrigated agriculture and this vast area shall make a 
significant contribution to the regional and national economy. The GTC system has been 
aligned keeping in view the contours and relief of the area along most appropriate gradient. 
The Main Canal, the branches and some of the distributaries and minors are lined. The canal 
network shall also improve the communication network in the area. This option contains 
strengths and opportunities which overly outweigh the weaknesses. This option is therefore 
supported and recommended without reservations. 

Environmental and Social Aspects 

314. These include: 

 Maximum use of available water (in addition to water conservation) with improved and 
upgraded irrigation system. No seepage and waterlogging expected as compared to 
option of unlined canal 

 Employment and training opportunities for the local population which will provide them 
life-time benefits.  

 Improve the socioeconomic conditions of the area due to new road bridges and other 
infrastructure of the canal system. 

 

5.8 Conclusion  

315. The project as proposed and designed is suitable.
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Table 5-1  Assessment of alternatives for financial, engineering, social and environment aspects. 
 Environment Social Financial Engineering 

Option of Tube wells instead of Canals 
Tubewell Emission of greenhouse 

gas from diesel operated 
tubewells 
Over exploitation of 
groundwater may led to 
falling water tables at 
dangerously low levels,  
 
 

It has given rise to 
serious concerns about 
the equity in the 
distribution of this 
(groundwater) resource 
Not only the economic 
efficiency decrease, the 
economic inequality also 
rise as many farmers 
especially marginal and 
small farmers are left 
behind the competitive 
well deepening and 
continuous water 
technology up-grading 
 
Prone to power failure or 
non-availability of diesel 
oil 
 
Difficulty in maintaining 
equipment in remote 
areas 

High initial cost and 
subsequent running 
expenses 

Difficulty in maintenance, 
repairs and replacement of 
mechanical and electrical 
parts 
 
Life of tubewell is limited 

Canals Groundwater recharge 
from canal supplies  
Raises water table 

Socially acceptable due 
to equality in water 
distribution 
 
No power failure issues, 
Maintenance properly 
done by PID staff 

Cheapest source of 
irrigation 

Canal department 
maintains supply network 
and collective 
responsibility to maintain 
watercourses 
 
Canal system once 
constructed is permanent 
source 

Alternative Irrigation Methods 
Flood Irrigation High rate of evaporation, 

surface runoff and 
percolation 
Waterlogging high  

Time consuming and 
hence labor intensive 

Labor cost high 
 
Crop yield per unit of 
applied water and 

Irrigation efficiency is less 
i.e. 30-50%.  
 
Usually lot of levelling of 
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 uniformity in the crop yield 
is less 

land is required 
 
Not much water control 

HEIS Irrigation High water saving between 
40-100%. 
 
Waterlogging nil 

Lower irrigation labor up 
to 30 percent and 
relatively less time input 
required 

Less labor cost 
 
Yield increase 20-100% 
as compared to flood 
method 
 
 

Irrigation efficiency is high 
i.e. 80-90% 
 
Limited land levelling 
required. 
 
Water can be regulated 
easily 

Alternative Land Levelling Methods 
Conventional Land 
Levelling 

Increased water 
consumption, increased 
need of pesticides, 
weedicides, and other 
chemical inputs can lead to 
water and soil 
contamination and  may 
pose health risks to 
farmers  

Due to more time and 
effort required for crop 
establishment and 
management, farmers are 
turning to modern 
methods of land levelling 
 

Undulated land conditions 
resulting from this method 
have higher production 
costs 

Despite all labor-intensive 
efforts, desired accuracy is 
not achieved.so this 
levelling practice is crude 
and do not achieve a 
precise land levelling. 
 
Uneven/non-uniform 
distribution of irrigation 
water lead to reduction in  
water-use efficiency and 
consequently water 
productivity  

Laser Land levelling Water saving, 
contamination of soil and 
water and the associated 
negative impacts on 
communities and natural 
flora/fauna is likely to be 
reduced 
 
 
 
 
 
 
 

This method reduces 
irrigation time and effort 
required to manage the 
crop 
 
 
 
 
 

Comparatively much less 
production costs 
 
Less seed rate, fertilizer, 
chemical, and fuel 
requirements  

Uniform/improving water 
distribution lead to 
Increasing irrigation water 
use efficiency and water 
productivity 
 
Displays a homogenous 
surface with improved 
water distribution, 
Precise level and 
smoother soil surface 
 
Improved field traffic ability 
(for subsequent 
operations) 
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Uniform moisture 
environment for crops 

Alternative Methods of On-farm Water Conservation 
i. Piped conveyance 
system; 

No major difference exists among these options in 
terms of the environmental and social consequences, 
except that the third option would not fully achieve the 
objective of water conservation and associated benefits. 
 

Costly with marginal 
benefits compared to the 
second alternative 

Usually piped water 
distribution network 
replace brick lined water 
courses in irrigation 
schemes present in non-
canal commanded area or 
In case, the cultivatable 
area is at higher elevation 
than the water source, 
than irrigation of fields is 
carried out by lifting the 
water.  But in present 
case, canal command area 
is available for which brick 
lined water course are 
suitable and cost effective. 
Moreover, the availability 
of construction materials 
(bricks, cement and sand) 
at local level coupled with 
easily available 
appropriate skilled labor 
supported brick lining 
option.  
 

ii. Re-alignment and 
brick-lining the entire 
length of the water 
course; 

 
Benefit-cost ratio is best 
for the second alternative 
as conveyance losses are 
low compared with 
earthen watercourse 
without brick-lining. 

iii. Re-aligning and 
improving the water 
course, but keeping it 
earthen (i.e., without 
brick-lining 
 

Lined Vesus Unlined Canals 
Lined Canals Water Conservation 

It reduces the loss of water 
due to seepage and hence 
the duty is enhanced.  
 
 It controls the water 
logging and hence the bad 
effects of water-logging are 
eliminated. 

When canals and field 
channels are lined the 
water available may be 
distributed easily and 
economically to the 
cultivators as planned. 
Experience has shown 
that lining and 
constructing permanent 
turnouts may reduce 

As weed growth is totally 
prevented in lined canals 
a major portion of this 
class of maintenance is 
eliminated. Since the 
canal is lined erosion of 
bed and sides is totally 
checked. Moreover, 
velocity is so designed 
that silting does not occur. 

Resistance to flow of lined 
canal is less than that of 
unlined canal, and thus the 
flow velocity will be higher 
in the lined canals. 
Therefore, with the higher 
velocity, the canal cross 
section for a lined canal 
can be smaller than that of 
unlined canal. 
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labour requirement for 
water distribution by 
about 50 percent. 

This eliminates 
considerably the annual 
maintenance expenditure 
necessary in unlined 
canals for removal of silt. 

Due to steeper slopes and 
high velocity usually there 
is no scouring or siltation 
in lined canals. 
 

Unlined canals Water losses in unlined 
irrigation canals can be 
high. 
Waterlogging 
If canal banks are highly 
permeable, the seepage of 
water will cause very wet 
or waterlogged conditions, 
or even standing water on 
adjacent fields or roads.. 
 

Due to high conveyance 
losses, less water 
available to crops so 
these type of canals are 
less socially acceptable 

High maintenance cost  
 

Unlined canal face siltation 
problem in low velocity and 
scouring in If the velocity 
becomes more than the 
critical velocity  

Project VS Without Project 
With Project Un-irrigated wastelands 

can be developed by canal 
irrigation, which would 
increase the quantity of 
biomass in the area. 
Groundwater level 
increases 
Would turn arid, rainfed 
area into canal 
commanded area 

Employment and training 
opportunities for the local 
population which will 
provide them life time 
benefits.  
 

Improve the 
socioeconomic conditions 
of the area due to new 
road bridges and other 
infrastructure of the canal 
system  
 
Economic development 
can be expedited by 
avoiding dangerous 
droughts. Dependence on 
rainfall can be minimized 
through canal 
development. 
higher productivity per 
hectare is 
also possible due to 
canals 
 

Improved and upgraded 
irrigation system 

Without project Groundwater level would 
decrease due to pumping 
by tubewell 
 

No new employment 
opportunities or capacity 
development 

The Project Area can be 
considered as poor from 
an economic perspective. 
Subsistence farming is the 

No improvement in present 
irrigation practices. 
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Large part of area will 
remain rainfed as usuall 

economic mainstay. In 
case the proposed project 
is not implemented, the 
socio-economic conditions 
will not change as such 
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CHAPTER-6  
POTENTIAL ENVIRONMENTAL IMPACTS & MITIGATIONS 

6.1 GENERAL 

316. Potential environmental impacts and issues arising during various stages of the project 
development along with the proposed mitigation measures are discussed in this chapter. The 
general impacts on physical environment, environmental quality, habitats and ecology, and 
social impacts associated with the project activities are presented herein. 

6.2 METHODOLOGY  

317. Determining the significance of environmental impacts and their effects enables the 
identification of necessary mitigation and benefit enhancement measures as well as an 
estimation of the related financial costs associated with the impacts of a project. An impact can 
be either beneficial or adverse and is assessed by comparing the quality of the baseline 
conditions with the predicted quality once the project is under implementation or in place. 

318. In order to describe the significance of an impact it is important to distinguish between 
two concepts, magnitude (of impact) and sensitivity (of receptors). The use of these two 
concepts for this EIA is outlined below. 

319. In order to assess the type and intensity of impacts of the project, potential impacts were 
identified on the basis of the literature review, field surveys, investigations, and stakeholder 
consultations. The impacts have been rated with respect to their severity, in addition to 
determining whether the potential impact can be avoided through better project design and 
planning or mitigated with the help of appropriate measures to be taken during the project 
execution. The potential impacts thus identified are discussed in the following sections.  

320. Impacts can be both adverse and beneficial and the methodology defined below has been 
applied to identify both beneficial and adverse impacts of the project. The criteria for assessing 
the impact significance are based on a combination of the sensitivity of the receptors and the 
magnitude of the impact. Impacts have been considered for the design, construction and 
operation phases of this project. 

321. The assessment of the environmental impacts has been carried out adopting a risk-based 
approach and considering the engineering proposals prepared during the previous feasibility 
study and revised in the current TRTA. 

6.2.1 Impact Magnitude 

322. The assessment of impact magnitude was undertaken considering the following: 

 Duration of the impact; 
 Spatial extent of the impact; 
 Reversibility; 
 Likelihood; and 
 Legal standards and established professional criteria. 

 

323. Accordingly, the magnitude of impacts was identified according to parameters outlined in 
Table 6-1 below. 

Table 6-1 Parameters for Determining Magnitude of Environmental Impact 
 

Parameter Major Moderate Minor Negligible 
Duration of impact Long term 

(more than 35 
years) 

Medium term 
Life span (5-15 
Years) 

Confined only to 
project construction 
P eriod (less than 
5 years) 

Temporary with no 
detectable impact 
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Spatial extent of 
impact 

Widespread
 
far 
beyond project 
component site 
boundaries 

Beyond 
immediate 
project 
components, 
site boundaries 
or local area 

Within project 
components and site 
boundary 

Specific location 
within project 
component or site 
boundaries with no 
detectable impact 

Reversibility of 
Impacts 

Impact is 
effectively 
Legal 
standards and 
established 
professional 
criteria  
 
Likelihood of 
impacts 
occurring 
permanent, 
requiring 
considerable 
intervention to 
return to 
baseline 

Requires a 
year or so with 
some 
interventions to 
return to 
baseline 

Baseline returns 
naturally or with 
limited intervention 
within a few months 

Baseline remains 
constant 

Source: Handbook of Environmental Impact Assessment, Volume II, Judith Petts, 1999. Blackwell 
Science ltd. 

 
6.2.2 Impact Significance 

 

324. The assessment of significance is based on the combination of magnitude of impact and 
sensitivity of receptor using the impact significance matrix in the following Table 6-2. 

Table 6-2: Assessment of Environmental Impact Significance 
 

Magnitude Of 
Impacts 

Very High High Medium Low 

Major Critical Major Moderate Minor 
Moderate Major Major Moderate Minor 

Minor Moderate Moderate Minor Negligible 
Negligible Negligible Negligible Negligible Negligible 

 
6.2.3 Mitigation and Enhancement Measures 

 

325. Mitigation measures are identified to address negative impacts. The following hierarchy 
of mitigation will be applied: 

 Elimination/mitigation through design (embedded mitigation); 
 Site / technology choice; and, 
 Application of best practice. 

 

326. Where appropriate, enhancement measures were also identified to create new positive 
impacts or benefits, increase the reach of positive impacts or benefits, or distribute them more 
equitably. 
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6.3 IMPACTS DURING PLANNING AND DESIGN PHASE/ PRE-CONSTRUCTION 

6.3.1 Features of Project Design 
 

Protected Rakh Areas 

327. Rakh areas in the command area are legally classified as “Protected Forests”. 
Under Pakistan’s Forest Act, 1927. The protection afforded to Rakhs under this legislation 
includes: the prohibition of any change in land use of a protected forest, except for the 
purposes of right of way, building of roads and development of a forest park. 

328. A major aim of project design will therefore be the safeguarding of the natural 
habitat53 which the Rakhs provide. The ADB SPS requires that the project will not significantly 
convert or degrade such habitat, unless the following conditions are met: (i) no alternatives 
are available; (ii) a comprehensive analysis demonstrates that the overall benefits from the 
project will substantially outweigh the project costs, including environmental costs; and (iii) any 
conversion or degradation is appropriately mitigated. The planned bisection of three of the five 
protected Rakh natural habitat areas within the command area (Rakhs Gauhwala, Karluwala 
and Chikkan), encroachment on another (Rakh Hundalal), and the siting of numerous 
distributary canals will impose a barrier to the movement of terrestrial wildlife, encourage 
increased grazing pressure and form a site of increased access and edge-effect disturbances 
(see Figure 6-1).  

329. To address the SPS requirements for natural habitats requires an analysis of each 
of the affected Rakh areas, covering: 

 Their biodiversity profile 
 existing condition and levels of disturbance, and 
 the availability of alternatives which satisfy design, engineering and social impact 

constraints. 

330. This analysis is necessarily limited by the TA resources and by the advanced 
nature of command area planning and government expenditure. It is based upon information 
in the Ecological Baseline Survey, augmented by raw field data and secondary sources; 
additional field inspections and consultations by the TRTA team; past aerial photographs; and 
input from the social team and canal designers. It should be noted that the field data is from 
one season (October 2019) and it is likely that biodiversity inventories will increase with future 
survey in other seasons. 

 
53 The categorization of Rakhs as natural habitats is in Chapter 4. 
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Figure 6-1: Rakh Areas (green) and Planned Canal Alignments 

Rakh Gauhwala 

331. Biodiversity. The natural vegetation of the rakh is a mixture of common desert 
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and rangeland vegetation communities. Rangeland community: Tamarix aphylla, Tamarix 
dioca, Albizia lebbeck, Acacia nilotica, Acacia albida, Prosopis cineraria, Ziziphus nummularia, 
Acacia jacquemontii, Prosopis juliflora. Desert/rangeland community: Sand dune, desert, 
Tamarix aphylla, Tamarix dioca, Albizia lebbeck, Acacia nilotica, Acacia albida, Prosopis 
cineraria, Ziziphus nummularia. 

332. The Rakh provides habitat for a limited range of terrestrial wildlife species but 
without peak predators: 

Gauharwala 
(near the village) 

31.43.238  71.34.889  Fox sighted = 1 
Hare sighted = 1 
Porcupine = footprints 
Jackal = footprint 

Rakh Gauharwala  31 45 278        71 35 218  Chain sand‐boa 

Rakh Gauharwala  31.43.315  71.38.124  Fox = footprint 
Jackal = footprint 

31.43.345  71.38.121  Fox = footprint 

333. Bird sightings in the Rakh over a short period indicate that the avifauna diversity is 
fair and includes the globally vulnerable Asian houbara bustard and the locally uncommon 
Grey partridge (francolin). 

Common name  Scientific name  IUCN status 

Common quail  Coturnix coturnix  Least concern 

Red wattled lapwing  Vanellus indicus  Least concern 

Common dove  Columbidae  Least concern 

House crow  Corvus splendens  Least concern 

Raven  Corvus corax  Least concern 

Sand lark  Calandrella raytal  Least concern 

Short toed lark  Calandrella brachydactyla  Least concern 

Red bulbul  Pycnonotus jocosus  Least concern 

White bulbul  Pycnonotus leucotis  Least concern 

Pied bush chat  Saxicola caprata  Least concern 

Ring dove  Streptopelia decaocto  Least concern 

Grey francolin  Francolinus pondicerianus  Least concern 

Asian Houbara  bustard  Chlamydotis macqueenii  Vulnerable 

Black drongo  Dicrurus macrocercus  Least concern 

common myna  Acridotheres tristis  Least concern 

Striated babbler  Turdoides earlei  Least concern 

common babbler  Turdoides caudata  Least concern 

Jungle babbler   Turdoides striata  Least concern 

Little brown dove  Spilopelia senegalensis  Least concern 

Indian roller  Coracias benghalensis  Least concern 

Common starling  Sturnidae  Least concern 

Pheasant crow  Centropus sinensis  Least concern 

334. Condition. The condition of the Rakh area is already compromised, with on long 
distributary canal (Phailu) already constructed through the center (pre 1984) and an existing 
east-west bisection by a road which is presently being bitumen surfaced. Significant clearing 
of areas within the Rakh has occurred prior to 1984 and since then the physical integrity of the 
area appears to have been maintained. However, in 2004/5 the Phalu, Janju and Babu 
distributary canals were constructed – the Phalu through the center and the other two 
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encroaching on the side boundaries. 

335. Availability of alternatives. The design of this irrigation scheme, including canal 
alignments, has been ongoing since 2009. Detailed design has been completed by a 
consortium (hired directly by the government), and most of the land for the canal has already 
been acquired. The planned route of the Chaubara Branch Canal is significantly constrained 
by the Rakh Gauhawala since the Rakh covers the whole of the northern entry point of the 
Chaubara command area. The existence of the Phailu, Phalu, Janju and Babu distributary 
canals also dictate a central route for the Branch Canal. 

336. The east-west road however provides an already disturbed easement across the road 
which might be used for the planned Akar Distributary and Sadan Minor Distributary.  

337. Conclusion for Rakh Gauhawala. A combination of canal alignment redesign and 
impact mitigation and offset measures will achieve the optimum result for Rakh Gauhawala. 
Since the biodiversity values of the Rakh are compromised to a degree due to existing canal 
and road developments, as well as previous clearing episodes and allocation of some cleared 
parcels for cropping, a package comprising limited redesign of some distributary canals and a 
biodiversity action plan with increased resources for conservation management and patrolling 
has the best potential to enhance biodiversity values in the area.  

  
Figure 6-2: Canal alignment recommendations for Rakh Gauhawala and Rakh Karluwala to be 
further investigated for technical feasibility. Planned on left; recommended (in green) on right. 

338.  Canal alignments. The recommended canal redesign recognizes the essential central 
location of the Branch canal and retains it, but takes advantage of the existing east-west road 
easement as an alignment for new distributary canals to avoid intrusions into new areas (see 
Figure 6-2). In this realignment, the junction of the Chuabara Branch Canal with the Gauhar 
and Akar Distys would be relocated to the south side of the East-west road corridor and the 
new disty alignments run parallel to the road on its south side. This would avoid road crossings 
by the distys. This will be further investigated to confirm whether such realignments are 
technically feasible and would not significantly diminish the areas serviced. 

339. Canal design. Canals, and especially the broad branch canal, should be equipped with 
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wildlife crossing points. These will be designed and located based upon detailed wildlife survey 
in support of the Biodiversity Action Plan (see below), and be compatible with conservation 
management directions. Canal walls designed with cattle ghats to facilitate visitation by native 
animals and use by waterbirds. 

340. Land conversion. In compliance with the provisions of the Forest Act prohibiting changes 
in land use of protected Rakhs, and to protect the biodiversity values and habitats of the Rakh, 
the following measures will be implemented: 

 No construction of community waterways or tertiary canals to support cropping within the 
Rakh area; 

 No conversion of rangeland areas to agriculture within the Rakh area. 
 No pumping or other distribution of water from canals for cropping or more intensive 

livestock raising 
 Provision of water to Rakh Area as mentioned in the NOC from Forest Department Govt. 

of Punjab..  

Assurances will be sought from the government that this will be enforced. 

341. Impact Mitigation measures. A Biodiversity Management Plan (BMP) which incorporates 
impact mitigation measures aimed at minimizing the impact on biodiversity and habitat values  
in both the construction and operational periods has been prepared as part of the TRTA and is 
included in the project EMP. A summary of impact mitigation measures as they apply to 
construction and operation is provided in Sections 6.4 and  6.5 of this EIA respectively. 

342. Offset measures. To offset impacts and loss of biodiversity values in the Rakh due to the 
siting of the Branch Canal, additional resources for planning and conservation management 
activities in the disturbed Rakh should be included as a component of project implementation. 
The costs of increased management of protected areas must be considered part of the costs 
of the overall GTCIIP. A Biodiversity Action Plan (BAP) will be developed in the pre-construction 
phase to guide these activities. This will include a second Baseline Ecological Survey for wildlife 
sampling in a different season and which will confirm the conservation strategies most 
appropriate for the area. This is further detailed in Section 6.5 Operation Impacts and a TOR 
for BAP preparation is at Annex C.  

Rakh Karluwala 

343. Biodiversity. Rakh Karluwala looks like it is in two pieces but it is actually one long 
rectangle joining them (which makes up the gazetted 1,700 ha for the Rakh). The natural 
vegetation of the rakh is a desert/rangeland community comprising: Sand dunes, agriculture 
land, Tamarix aphylla, Tamarix dioca, Prosopis cineraria, Ziziphus nummularia, Acacia 
jacquemontii, Prosopis juliflora. 

344. The Rakh provides habitat for a limited range of terrestrial wildlife species without peak 
predators: 

Rakh Karluwala  31.34.732  71.36.762  Jackal sighted = 1 
Jackal = footprint 
Hare = footprint 

Rakh Karluwala  31.35.362  71.35.522  Jackal = footprint 
Fox = footprint 
Hare = footprint 

345. Bird sightings in the Rakh over a short period indicate that the avifauna diversity is 
high, due to the mosaic of habitat types present, and includes the globally endangered Saker 
falcon, vulnerable Asian houbara bustard and the locally uncommon Grey partridge (francolin). 
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Common name  Scientific name  IUCN status 

Common myna  Acridotheres tristis  Least concern 

Desert lark  Ammomanes deserti  Least concern 

Sand lark  Calandrella raytal  Least concern 

Nightjar  Caprimulgidae  Least concern 

Desert buzzard  Cathartes aura  Least concern 

Crow pheasant  Centropus sinensis  Least concern 

Asian Houbara  bustard  Chlamydotis macqueenii  Vulnerable 

Blue rock pigeon  Columba livia  Least concern 

Common dove  Columbina passerina  Least concern 

Indian roller  Coracias benghalensis  Least concern 

Kashmir roller  Coracias garrulus  Least concern 

Raven  Corvus corax  Least concern 

House crow  Corvus splendens  Least concern 

Common quail  Coturnix coturnix  Least concern 

Tree pie Indian  Dendrocitta vagabunda  Least concern 

Black drongo  Dicrurus macrocercus  Least concern 

Black-shouldered kite Elanus caeruleus  Least concern 

Saker falcon Falco	cherrug	 Endangered 

Grey francolin  Francolinus pondicerianus  Least concern 

Crested lark  Galerida cristata  Least concern 

Demoiselle crane Grus virgo Least concern 

Common swallow  Hirundo rustica  Least concern 

Long tail grass warbler  Locustella caudatus  Least concern 

Little green bee eater  Merops orientalis  Least concern 

Black kite  Milvus migrans  Least concern 

Blue rock pigeon  Monticola solitarius  Least concern 

Desert wheatear  Oenanthe deserti  Least concern 

Red vented bulbul  Pycnonotus cafer  Least concern 

White cheeked bulbul  Pycnonotus leucotis  Least concern 

Pied bush chat  Saxicola caprata  Least concern 

Collared bush chat  Saxicola macrorhynchus  Least concern 

Collared bush chat  Saxicola macrorhynchus  Least concern 

Ring‐necked dove  Streptopelia capicola  Least concern 

Desert warbler  Sylvia nana  Least concern 

Common babbler  Turdoides caudata  Least concern 

Jungle babbler  Turdoides striata  Least concern 

Hoppoe  Upupidae  Least concern 

Brown dove  Zenaida macroura  Least concern 

346. Condition. Aerial photography dating back to 1984 shows that this area has 
gradually and patchily revegetated after it was reserved. At both ends the Rakh has 
regenerated well but a large center section remains desert with only occasional shrub groups. 

347. Availability of alternatives. Alternative alignments have not been considered here since 
the planned routes of the Branch Canal and Bindiana Disty pass through the central 
unvegetated desert section of the Rakh, with least impact on natural areas. 

348. Conclusion for Rakh Karluwala. No canal realignment is recommended (see Figure 6-
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2). Impact mitigation and offset measures will achieve the optimum result for Rakh Karluwala. 
Due to the bird diversity and regenerating nature of the Rakh’s vegetation, its future 
management should be included in the biodiversity action plan with increased resources for 
conservation management and patrolling which was recommended for Rakh Gauhwala above.  

349. Canal design. Canals, and especially the broad branch canal, should be equipped with 
wildlife crossing points. These will be designed and located based upon detailed wildlife survey 
in support of the Biodiversity Action Plan (see below), and be compatible with conservation 
management directions. Canal walls designed with sections of shallow (not steep) sides to 
facilitate visitation by native animals and use by waterbirds. 

350. Land conversion. In compliance with the provisions of the Forest Act prohibiting changes 
in land use of protected Rakhs, and to protect the biodiversity values and habitats of the Rakh, 
the following measures will be implemented: 

 No construction of community waterways or tertiary canals to support cropping within the 
Rakh area; 

 No conversion of rangeland areas to agriculture within the Rakh area. 
 No pumping or other distribution of water from canals for cropping or more intensive 

livestock raising 
 Provision of water to Rakh Area as mentioned in the NOC from Forest Department Govt. 

of Punjab 

Assurances will be sought from the government that this will be enforced. 

351. Impact Mitigation measures. A Biodiversity Management Plan (BMP) which incorporates 
impact mitigation measures aimed at minimizing the impact on biodiversity and habitat values  
in both the construction and operational periods has been prepared as part of the TRTA and is 
included in the project EMP. A summary of impact mitigation measures as they apply to 
construction and operation is provided in Sections 6.4 and  6.5 of this EIA respectively.  

352. Offset measures. To offset impacts and loss of biodiversity values in the Rakh due to the 
siting of the canals, additional resources for planning and conservation management activities 
in the Rakh should be included as a component of project implementation guided by the 
Biodiversity Action Plan.  

Rakh Hundalal 

353. Biodiversity. No terrestrial wildlife sampling was undertaken in Rakh Hundalal, due to 
its poor condition.  

354. Bird sightings in the Rakh are limited, indicating the degree of disturbance, but include 
the globally vulnerable Asian houbara bustard and the near-threatened Laggar falcon. 

Common name  Scientific name  IUCN status 

Indian roller  Coracias benghalensis  Least concern 

Greater short toed lark  Calandrella brachydactyla  Least concern 

Variable wheatear  Oenanthe picata  Least concern 

Crested lark  Galerida cristata  Least concern 

Desert wheatear  Oenanthe deserti  Least concern 

Plain prinia  Prinia inornata  Least concern 

Hoppoe  Upupidae  Least concern 

Asian Houbara  bustard  Chlamydotis macqueenii  Vulnerable 

Shikra   Accipiter badius  Least concern 

Scop owl  Otus scops  Least concern 
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Laggar falcon  Falco jugger  Near‐threatened 

Raven  Corvus corax  Least concern 

355. Condition. Field inspections and consultation with local land managers in January 2020 
by the national environment and social specialists revealed that for all practical purposes the 
area is no longer a rangeland. It is currently government land for allocation to institutions. A 40 
ft wide, 2 km long road approach has been constructed in the Rakh, the Punjab Government 
Danish School is under construction on 400 acres, and another large area within the Rakh 
boundary has been allocated to the Military Land Department for further distribution to retired 
military officers. One large area under this allocation is currently under tree plantation. The 
local Revenue officer reported that only 500 acres remains for grazing/or not allocated. 

356. The Construction of Chaubara canal system in this Rakh will require around 450 acres 
of land and local authorities advise that all have been already acquired (248 acres for the 
branch Canal and 202 acres for the Haider Disty). 

357. Availability of alternatives. Alternative alignments have not been considered here since 
the low biodiversity values and high disturbance levels do not warrant the realignment of any 
canals. 

358. Conclusion for Rakh Hundalal. No canal realignment is recommended (see Figure 6-
3). Impact mitigation as set out by the Biodiversity Management Plan will achieve the optimum 
result for Rakh Hundalal. This includes a range of construction impact mitigation measures for 
construction activities within Rakh areas aimed at minimizing the impact on biodiversity and 
habitat values for the construction period.  

359. Canal design. Canals, and especially the broad branch canal, should be equipped with 
wildlife crossing points and cattle ghats. These will be designed and located based upon 
detailed wildlife survey in support of the Biodiversity Action Plan (see below), and be 
compatible with conservation management directions. 

360. Land conversion. In compliance with the provisions of the Forest Act prohibiting changes 
in land use of protected Rakhs, and to protect the biodiversity values and habitats of the Rakh, 
the following measures will be implemented: 

 No construction of community waterways or tertiary canals to support cropping within the 
Rakh area; 

 No conversion of rangeland areas to agriculture within the Rakh area. 
 No pumping or other distribution of water from canals for cropping or more intensive 

livestock raising 
 Provision of water to Rakh Area as mentioned in the NOC from Forest Department Govt. 

of Punjab 

Assurances will be sought from the government that this will be enforced. 

361. Offset measures. To offset impacts and loss of biodiversity values in the Rakh due to the 
siting of canals, additional resources for planning and conservation management activities in 
the disturbed Rakh should be included as a component of project implementation. The costs of 
increased management of protected areas must be considered part of the costs of the overall 
GTCIIP. A Biodiversity Action Plan (BAP) will be developed in the pre-construction phase to 
guide these activities. This will include a second Baseline Ecological Survey for wildlife 
sampling in a different season and which will confirm the conservation strategies most 
appropriate for the area. This is further detailed in Section 6.5 Operation Impacts and a TOR 
for BAP preparation is at Annex C. 
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Figure 6-3: Canal alignment recommendations for Rakh Hundalal and Rakh Chikkan to be 

further investigated for technical feasibility. Planned on left; recommended (in green) on right. 

 

Rakh Chikkan 

362. Biodiversity. The natural vegetation of the rakh is a forest/rangeland community, 
dominated by: Tamarix aphylla, Tamarix dioca, Prosopis cineraria, Ziziphus nummularia, 
Acacia jacquemontii, Prosopis juliflora. The Rakh is characterized by a natural grassland 
component comprising Cenchrus ciliaris, Cynodon dactylon, Eleusine flagellifera, Panicum 
antidotale, Aristida depressa, Elionurus hirsutus  and Cymbopogon jwarancusa. 

363. The Rakh provides habitat for a range of terrestrial wildlife species including the 
predatory Jungle cat: 

Rakh Chikkan 
point‐1 

31.12.45.1  71.28.48.6  Jackal = footprint 
Fox = footprint 
Jungle Cat = footprint 

Rakh Chikkan 
point‐2 

31.12.36.3  71.28.42.6  Jackal = footprint 
Fox = footprint 
Jungle Cat = footprint 

Rakh Chikkan 
point‐3 

31.11.15.1  71.27.26.6  Jackal = footprint 
Fox = footprint 

31.09.81.9  71.26.46.6  Desert hare = sighting 

364. Predatory reptile were also recorded in the survey, indicating the presence of 
smaller mammals and other food sources. 

Scientific Name Common 
Name 

Activity 
Pattern 

Feeding 
Habits 

No of 
seen 

Breeding 
Season 

GPS 
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Varanus bengalensis  
 

Bengal 
monitor 

mostly 
diurnal Carnivore 04 April to June N 31 12 35.2      

E071 26 00.1 

Naja naja Black cobra 
Nocturnal 

Carnivore 01 April to July 
N 32 05 51.0    
E071 48 080 

365. Bird sightings in the Rakh over a short period were extensive, indicating a high 
avifauna diversity including the globally endangered Saker falcon and the vulnerable Asian 
houbara bustard. 

Common name  Scientific name  IUCN status 

Shikra   Accipiter badius  Least concern 

Common myna  Acridotheres tristis  Least concern 

Black kite  Milvus migrans  Least concern 

Indus sand lark  Alaudala raytal  Least concern 

Long legged buzzard  Buteo rufinus  Least concern 

Sindh nightjar  Caprimulgus mahrattensis  Least concern 

Desert buzzard  Cathartes aura  Least concern 

Crow pheasant   Centropus sinensis  Least concern 

Indian roller  Coracias benghalensis  Least concern 

Jungle babbler  Argya striata  Least concern 

Kashmir roller  Coracias garrulus  Least concern 

Raven  Corvus corax  Least concern 

Common quail  Coturnix coturnix  Least concern 

Indian tree pie  Dendrocitta vagabunda  Least concern 

Saker falcon  Falco cherrug  Near‐threatened 

Shaheen falcon  Falco peregrinus peregrinator  Least concern 

Eurasian kestrel  Falco tinnunculus  Least concern 

Black francolin  Francolinus francolinus  Least concern 

Grey francolin  Francolinus pondicerianus  Least concern 

Crested lark  Galerida cristata  Least concern 

Little green bee‐eater  Merops orientalis  Least concern 

Desert wheatear   Oenanthe deserti  Least concern 

Rufous tailed wheatear Oenanthe xanthoprymna  Least concern 

House sparrow  Passer domesticus  Least concern 

Asian Houbara  bustard  Chlamydotis macqueenii  Vulnerable 

Tawny prinia  Prinia subflava  Least concern 

Black sand grouse  Pterocles orientalis  Least concern 

Red‐vented bulbul  Pycnonotus cafer  Least concern 

White bulbul  Pycnonotus leucotis  Least concern 

Pied bush chat  Saxicola caprata  Least concern 

Ring dove  Streptopelia capicola  Least concern 

Common babbler  Turdoides caudata  Least concern 

Jungle babbler  Turdoides striata  Least concern 

Red‐wattled lapwing  Vanellus indicus  Least concern 

366. Condition. The condition of the Rakh area is good and is being managed by the 
rangeland administration to improve the tree and shrub cover through planting programs. 
There are no existing canals or roads in the Rakh. 

367. Availability of alternatives. The planned alignment of the Chaubara Distributary is 
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essentially the continuation of the Branch Canal, and the southern command area is 
dependent upon it and the series of headworks which connect it to the branch canal. The 56 
acres required for the alignment of the Chaubara Distributary have already been acquired. 
However, the functions of the Sultan Disty may not require its passage through the relatively 
undisturbed Rakh.  

368. Conclusion for Rakh Chikkan. A combination of distributary canal realignment and 
impact mitigation and offset measures will achieve the optimum result for Rakh Chikkan. The 
biodiversity values of the Rakh are intact and according to local managers are capable of 
improvement. A package comprising limited redesign of some distributary canals and a 
biodiversity action plan with increased resources for conservation management and patrolling 
has the potential to enhance biodiversity values in the area, and is recommended.  

369.  Canal alignments. It is recommended that the planned Chaubara Distributary alignment 
should be retained in conjunction with an alternative treatment of the Sultan Disty to extend it 
along the north boundary of the Rakh only as far as is needed to connect with the minor disty 
near Gandu Wala Village. South of the Rakh, the Sultan Disty can link with the Chaubara Disty 
to continue carrying water to the southwestern parts of the command area. (see Figure 6-3). 
This will be further investigated to confirm whether such realignments are technically feasible 
and would not significantly diminish the areas serviced. 

370. Canal design. Canals, and especially the broad branch canal, should be equipped with 
wildlife crossing points and cattle ghats. These will be designed and located based upon 
detailed wildlife survey in support of the Biodiversity Action Plan (see below), and be 
compatible with conservation management directions. 

371. Land conversion. In compliance with the provisions of the Forest Act prohibiting changes 
in land use of protected Rakhs, and to protect the biodiversity values and habitats of the Rakh, 
the following measures will be implemented: 

 No construction of community waterways or tertiary canals to support cropping within the 
Rakh area; 

 No conversion of rangeland areas to agriculture within the Rakh area. 
 No pumping or other distribution of water from canals for cropping or more intensive 

livestock raising 
 Provision of water to Rakh Area as mentioned in the NOC from Forest Department Govt. 

of Punjab 

Assurances will be sought from the government that this will be enforced. 

372. Impact Mitigation measures. A Biodiversity Management Plan (BMP) which incorporates 
impact mitigation measures aimed at minimizing the impact on biodiversity and habitat values  
in both the construction and operational periods has been prepared as part of the TRTA and is 
included in the project EMP. A summary of impact mitigation measures as they apply to 
construction and operation is provided in Sections 6.4 and  6.5 of this EIA respectively.  

373. Offset measures. To offset impacts and loss of biodiversity values in the Rakh due to the 
siting of the Chuabara Disty, additional resources for planning and conservation management 
activities in the disturbed Rakh should be included as a component of project implementation. 
The costs of increased management of protected areas must be considered part of the costs 
of the overall GTCIIP. A Biodiversity Action Plan (BAP) will be developed in the pre-
construction phase to guide these activities. This will include a second Baseline Ecological 
Survey for wildlife sampling in a different season and which will confirm the conservation 
strategies most appropriate for the area. This is further detailed in Section 6.5 Operation 
Impacts and a TOR for BAP preparation is at Annex C. 

6.3.2 Land Acquisition 
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Potential Impacts 

374. Generally, permanent land acquisition of various categories of land, (i.e. waste culturable, 
agricultural, residential and barren land for the Branch Canal and distributaries and on 
temporary basis for access road, Contractor Camp, Batching Plant, work base area, waste 
disposal site and borrow area). In order to construct CBC, distributaries and minors, the 
construction footprint will have to be cleared prior to commencement of the works. This impact 
would be of high significance. To facilitate these activities, the PID is already in possession of 
enough land where these works can be executed though temporary acquisition of private land 
for borrow materials may be require in this project.  

Mitigation Measures 

375. In addition, the project specific construction stage mitigation measures are: 

 All the activities requiring land acquisition are being planned and carried out by PID. Most 
of the Private land has been acquired under the 1894 Land Acquisition Act and the cost 
of that land has been paid to the Revenue Department who is responsible to pay owners. 
An appropriate framework agreement should be completed and signed by all the 
concerned parties.  

 Land Acquisition and Resettlement Plan (LARP) is being prepared to compensate and 
restore the livelihood of the affectees.  

6.3.3 Disruption to Public Life 
 
Potential Impact 

376. Different types of structures/ assets were found within the RoW of main canal and 
distributaries that include residential/ farm deras & commercial buildings and other structures/ 
assets (like, hand pumps etc.). Most of these structures are permanent (pacca) and semi-
permanent. Most of the people would be affected due to the disturbance of residential 
structures. The impact would be of high significance.  

Mitigation  

377. By adopting following measures, impact would be finally of low significance: 

 Project will relocate the community structures at the local Market rate.  Fair compensation 
for private structures will be provided; 

  immaculate construction planning and extensive inter-departmental coordination will be 
ensured to minimize the disruption to public life during the period of construction; 

 While finalizing construction schedules, special consideration will be given to the calendar 
of social and religious events. It will be ensured that the construction work does not cause 
undue impediments to the general public life close to, and during, such events; and 

 A bypass route should be constructed at the Project site to divert the traffic, thus avoiding 
the public traffic passing through the site. 

6.3.4 Route (Alignment) Optimization 

Potential Impact 

378. Improper route selection of canals and distributaries will lead to social issues of 
resettlement/relocation of assets and displacement of people. This impact would be of 
moderate significance. 

Mitigation Measures 

379. Most of the significant environmental impacts of the Project have been addressed at the 
design phase. Environment team has closely worked with design team for the route 
optimization. In order to minimize environmental and social issues at the detail design stage, 
following considerations were undertaken: 
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 Avoid dense settlements; 
 Avoid religiously sensitive structures (graveyards, shrines etc.) as far as possible; 
 Avoid any other environmentally sensitive hotspots identified during the Project  

380. Special considerations were made for the selection of routes for both main canal and 
distributaries to ensure proper distribution of water for all.  

381. PMO of PID and Land Revenue Department to ensure that the LAA, 1894 procedures are 
followed in a transparent manner. Complete records should be maintained, particularly for asset 
valuation and compensation payment. The communities’ grievances associated with the land 
acquisition and compensation should be addressed on priority basis, in order to avoid any 
unrest/mistrust among the communities towards the Project. 

382. By adopting the aforementioned measures, the impact would be of low significance. 

6.3.5 Community Fragmentation 
 

Potential Impacts 

383. During community consultations, local people raised their concerns on fragmentation of 
land of many farmers on both sides of proposed main canal and distributaries. This will result 
in difficulties in managing agricultural practices for a single landholder owning pieces of land on 
both sides of canal and distributaries. The farmers may lose control over their split lands. 
Another issue forwarded by the communities was that canal may divide the communities and 
they may loss accessibility to schools, graveyards, dispensaries etc. falling on the other side of 
canal. The impact would be of moderate to high significance depending upon the quantum of 
fragmentation. 

Mitigation Measures 

384. Due consideration should be given by design consultants, and where possible design 
should be changed to avoid land fragmentation. Bridge should be given at appropriate locations 
of the canal in consultation with community to avoid Inter-Community fragmentation.  

6.4 IMPACTS DURING CONSTRUCTION PHASE 

6.4.1 Soil Erosion/Stability 
 

Potential Impacts 

385. Significant excavation and slope cutting are expected from the Project to uphold level 
differences. Construction works may temporarily change the grading of the natural ground 
surfaces and due to instability of top-soil surface, soil erosion may occur. Soil erosion may also 
occur during the construction phase in the Project area as a result of improper runoff drawn 
from the equipment washing-yards and improper management of construction activities. 
Unmanaged material extraction at quarry areas may also cause soil erosion. 

386. While every effort should be made to minimize the excavation by optimal utilization of the 
existing contours, the cutting and filling operations may lead to erosion due to loosening of 
topsoil. Excavation of soil may alter the topography and may also lead to soil erosion. 
Excavation may also result in loss of top fertile soil. Apart from soil erosion, cut and fill designed 
channels mostly result in high risk and damage to canal stability. This impact would be of high 
significance. 

Mitigation Measures 

387. By adopting following measures, impact would be finally of low significance: 

 The stability of canal must be ensured by contractors by provision of safe support 
structures wherever cuts and fills are vulnerable, canal banks/embankments are unstable 
or not sustainable; 

 Keep minimum land clearance; 
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 Avoid, wherever possible, clearing areas of highly erodible soils and steep slopes which 
are prone to water and wind erosion; 

 Erosion control measures such as ramming of topsoil immediately after excavation and 
silt controls should be provided to minimize erosion; 

 Construction work should not be carried out during heavy monsoon rains; 
 Construction activities should be planned in a manner that minimum area of soil is 

exposed during times of the year when the potential for erosion is high, for example during 
summer when intense rainstorms are common; 

 Keep vehicles/traffic/machinery on well-defined haul roads; 
 It should be ensured that no soil is left unconsolidated after completion of work; 
 Photographic record should be maintained for pre-project, during-construction and post-

construction condition of the sites; 
 Monitoring during the project execution will ensure compliance to the above mitigation 

measures and their adequacy; 
 Contractor would prepare material borrowing and disposal plan; 
 Avoid cultivated fields for borrowing material to the extent possible; 
 Obtain written consent of the landowner for material (soil) borrowing; 
 Keep photographic record (before, during, after) for borrow and disposal areas; 
 Leveling of borrow sites; 
 As far as possible wasteland or natural areas with a high elevation should be demarcated 

for borrowing earth material; 
 The fertile topsoil should be removed with due care and preserved safely for reuse 

purpose; 
 Ditches or borrow pits that cannot be fully rehabilitated should be landscaped; and 
 Landowners should be compensated according to the terms of lease agreement. 

6.4.2 Soil Contamination 

Potential Impacts 

388. Spoils will be generated from the excavation activities for construction of main and 
distribution canals. Potential impacts from spoils and its disposal are (i) land for disposal of 
spoil, (ii) conversion of those land areas into a permanent dumping area, (iii) potential erosion 
from the spoil areas and spoil material reaching the river/waterways, and (iv) aesthetic impacts. 

389. Soil may be contaminated as a result of fuel/oils/chemicals spillage and leakage, and solid 
waste. The waste would be generated from site clearance, excavation, concrete batching, 
concrete conveyance and construction of substructures and superstructures. This impact would 
be of moderate significance. The generated solid waste would be in the form of: 

 Excavated soil; 
 Residual from construction material (construction debris etc.); 
 Residual from equipment cleaning (oiled rags, used oil, worn out spare parts etc.); and 
 Domestic solid waste from labor camps. 

390. Solid waste left on open places give rise to obnoxious smells and air pollution and also 
spoil the aesthetic values of the area. It is also unhygienic and can facilitate the spread of 
pathogens and disease.  

Mitigation Measures 

391. By adopting following measures, impact would be finally of low significant  

 The first step towards addressing the impacts of spoil is to minimize the generation of 
spoils by recycling the excavated material to the maximum extent possible by using them 
as aggregate or fill material works. 

 An analysis of spoils will be carried out to assess its usability of the spoil by the contractor. 
Surface excavations consisting loose soil material are not expected to meet the 
requirement of aggregates and much of it will have to be either used as fill material or 
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disposed of in approved sites. 
 Clearance waste and construction debris should be sent to designated disposal site while 

waste from equipment cleaning and maintenance should be segregated and stored in 
color coded containers, these can be sold again or reprocessed. No accumulation of solid 
waste at site shall be allowed; 

 Avoid vehicular traffic on unpaved roads as far as possible; 
 Vehicles and equipment shall not be repaired in open fields; 
 If unavoidable, impervious sheathing shall be used to avoid soil and water contamination; 
 Solid waste should be disposed of at designated places and contractor to obtain NOC 

from district governments for disposal of any material in existing disposal points; and 
 Contractor to prepare a primary and secondary solid waste collection system within the 

premises of contractor camps and get it approved by Consultant / ESU PMO. 
 

392. In addition to that, proper storage and collection should be arranged in the residential 
camps, workshops, material storages and all the other solid waste generating locations. Best 
management practices should be adopted to minimize the solid waste generation and for that 
three ‘R’ policy i.e. Reduce, Recycle and Reuse policy should be adopted. A Waste 
Management Plan is attached at Annex G and the EMP requires contractors to adapt and 
implement this plan at individual construction sites. 

6.4.3 Spoil Management and Disposal 

Potential Impacts 

393. Spoils will be generated from the excavation activities for construction of main and 
distribution canals. Potential impacts from spoils and its disposal are (i) land for disposal of 
spoil, (ii) conversion of those land areas into a permanent dumping area, (iii) potential erosion 
from the spoil areas and spoil material reaching the river/waterways, and (iv) aesthetic impacts. 

394. Although design of the irrigation schemes is advanced, no Bill of Quantities (BOQ) for 
excavated spoil has been confirmed. The design modifications to canal alignments required to 
minimize environmental impacts will need to be taken into account when the BOQ is finalized. 
The final BOQ will be essential for assessing impacts and mitigation because it is expected that 
a substantial amount of excavated material will be employed on site as canal embankments 
and only spoil which is surplus to these requirements or unsuitable for consolidation in 
embankments will need to be disposed of. 

Mitigation 

395. A Spoil management and Disposal Plan will be prepared during the pre-construction 
phase of the project by the Contractor.It will cover site storage, storage duration, haulage 
routes and disposal sites and procedures. Haulage routes and disposal sites will be identified 
by selection criteria set out in the plan, with the final selections being made by the contractor 
and approved by the PMO ESU. 

 
6.4.4 Impacts of Location of Labourer Camp, and Material & Equipment Yard 

396. There is moderate adverse impact but mitigable through contractor obligation and SFA 
between the community. 

Mitigation 
 The contractor will, in consultation with ESU PMO and residence engineer, resolve the 

exact location of all these facilities. 
 Proposed locations for the camp and batching plant within the irrigation land should 

preferably be in PID land. If the contractor prefers to acquire private land for these 
facilities then the contractor will arrange the additional payment to the land owner(s) and 
agreed the new proposed location with consultant’s environmentalist and PMO. 
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6.4.5 Impacts of Waste Disposal site 

 
397. Inadequate disposal of waste could contaminate the land. The waste not handled properly 
could cause nuisance and diseases. Domestic waste contains high percentage of readily 
degradable hydrocarbon which on decomposition release bad smell, especially in hot and 
humid environment. Construction waste classified as inert waste which could be a problem to 
dispose of. 

Mitigation Measures: 
 
398. By adopting following measures, impact would be finally of low significance: 

 Contractor will make waste management plan and will disposed of waste accordingly. 
 Domestic waste generated at Labour Camp and site offices should be collected and 

temporarily stored at the designated bonded area within the camp area before disposed 
off-site by the contractor. 

  The temporary domestic waste storage area should be prepared, maintain and visually 
inspected on regular basis by the contractor & consultant to stop contaminating the 
adjacent land of waste disposal site. 

 The location of construction waste disposal site should be such that no tree cutting, crop 
destruction or private land acquisition occurs. 

 
6.4.6  Impacts of Borrowing Site 

 
399. The additional soil require for the strengthening of the guide bunds will be excavated from 
the site selected by the contractor and approved by the Consultant. The sites are within the IPD 
land and most of it classify as waste land. If the contractor desires to excavate the soil from 
outside the nominated area than he has to get approval from the Consultant’s Environmental 
Specialist and ESU of PMO. The excavating activities could place adverse environmental 
impacts including soil erosion, drainage problem, existing structure stability and health and 
safety of the workers and the local population. 

 
Mitigation Measures: 
400. Mitigations measures regarding use of local water supplies as follow. 
 Contractor would prepare material borrowing and disposal plan; 
 Obtain written consent of the landowner for material (soil) borrowing; 
 Keep photographic record (before, during, after) for borrow and disposal areas; 
 The contractor will not leave the borrow pits in such a condition that they are unusable 

and could be filled with rainwater and cause the problems for the community e.g. 
bree’’ding place for mosquitoes etc. 

 The contractor will ensure that selected borrow areas are clearly demarcated, including 
the allowable depth of the excavation, before starting any soil removing. 

 The edges of the pits should be given flat slopes and area should be leveled as far as 
possible at the completion of the excavation. 

 The barren or unfertile land will be preferred to use as borrowing area than the 
agricultural land. 

 If the agricultural land needs to be used as borrowing area then the following additional 
measurements will be undertaken by the contractor 

 Excavate at least 50m away from the toe of the embankments Remove 6 inches of the 
topsoil and keep it separate on site for its re-spread back on the leveled borrow area 

 Excavate up to maximum 3feet 
 Level slops as far as possible 
 Place the topsoil back on reasonably leveled area 

 
401. Land acquisition act 1894 should be followed for the any private land acquisitions 
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6.4.7 Use of Local Water Resources  

Potential Impact 

402. The water resources of the project area comprise groundwater and surface water. There 
will be ample need of water not only for construction purposes (of concrete side slopes) but also 
for meeting the consumptive and non-consumptive needs of the campsites, workshop, washing 
yard, etc. It is obvious that these needs will be met from the existing resources of the areas in 
close proximity to canal. This impact will be of moderate significance. 

Mitigation 

403. Mitigations measures regarding use of local water supplies as follow. 

 Availability of water for camp site facilities and construction purposes will be ensured by 
the Contractor prior to start of construction activities. As per Local Government Act, the 
contractor will seek approval from the Local Government for exploitation of the water 
resources.  

 Use of groundwater by the contractor will be monitored and controlled by Engineer 
 The Contractor will be required to act as a go-between closely with local communities to 

ensure that any potential conflicts related to common resource utilization for project 
purposes are resolved quickly.  

 The contractor will prepare guidelines for the workers for minimizing the wastage of water 
during construction activities and at campsites.  

 

6.4.8 Contamination of Surface and Ground Water Resources 

Potential Impact 

404. The water resources, both surface and subsurface, may get polluted from hazardous 
construction materials, wastewater effluent, solid waste, silt from construction and soil erosion, 
etc. both during construction and operation phases. This normally occurs when waste material 
is disposed of improperly. Pollution of water resources and its consequences may occur through 
following ways: 

 Implementation of the Project may aggravate the pollution of both surface and subsurface 
water resources of the Project area through contamination by the wastewater effluent and 
solid waste material generated from the kitchens and toilets at construction campsites.  

 Subsurface water may be contaminated from the spills of chemicals, oil, lubricants, 
detergents, etc. through runoff from the construction area, construction camp, workshops 
and equipment washing-yards.  

405. This impact would be of moderate significance. 

Mitigation 

406. By adopting following measures, impact would be finally of low significance: 

 Wastewater effluent from contractors’ workshops and equipment washing-yards will be 
passed through an oil skimmer and to gravel/sand beds to remove oil/grease 
contaminants before discharging it into natural streams. Similarly, the wastewater effluent 
from the campsite will be treated before disposal into a stream.  

 Borrow pits and natural depressions lined with clay or other impervious liners will be used 
to dispose of scraped obnoxious material, and then covered with soil. This will check 
potential groundwater contamination. Such measures will also be provided at stream side 
disposal of waste material in addition to retaining walls or gabions. Available stone 
(boulders) from excavated rocks will be used for retaining walls as well as for gabions. It 
will reduce the quantity of dumping material. However, all types of hazardous waste will 
have to be collected on site separately and stored in appropriate containers to be finally 
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removed from site and be brought to adequate handling, recycling or disposal facilities. 
 Specific measures for water quality protection to be taken on the construction site will be 

the following: 
 Fuels, lubricants and other hazardous material will have to be properly stored in adequate 

containers in sites equipped with retaining structures, including oil skimmers for the 
treatment of contaminated runoff water. 

 Repair and maintenance work on machines and vehicles will only be done in specific 
places designed and equipped for this purpose (oil skimmer). These must be at a safe 
distance from the Main canal/MBC or their functional Distributaries. No washing of 
vehicles will be done in or near the already functional distributaries/water courses. 

 Water contaminated with concrete will have to be collected in sedimentation ponds and, 
if required, will have to neutralised before being discharged to the natural 
streams/Wetlands. Contamination of the Main canal/MBC or their functional distributaries 
with concrete or cement must be avoided. 

 Generally, waste should be reduced, re-used, recycled and the disposal has to be 
controlled 

 

6.4.9 Air Quality 

Potential Impacts 

407. The activities that could contribute to air pollution and enhanced noise levels are 
construction of Choubara branch canal, distributaries and minor canals in the command areas, 
construction of canal roads, earthwork and lining of main canals are all expected to generate 
air and noise impacts.  

408. Air quality of the area may degenerate during construction as a result of the above project 
interventions. Construction machinery, diesel generators and project vehicles will release 
exhaust emissions containing carbon monoxide (CO), sulfur dioxide (SO2), oxides of nitrogen 
(NOX), and particulate matter (PM). These emissions can deteriorate the ambient air quality at 
the project site and along the haulage roads leading to the sites. 

409. Noise generated by the construction machinery is likely to affect the project area 
particularly sensitive receptors i.e wildlife (of especially wildlife Rakh areas present in project 
area). However, since, construction activities of main and distributary canal would be mostly 
outside major towns and settlements the number of sensitive receptors would be less. Noise 
may also pose a hazard to workers at the construction site. 

410. As discussed above, the duration of the impact associated with the earthwork, lining of 
canal, construction of canal shall be up to 5 years following which all sources of emissions will 
all be removed from the project area. 

411.  An increase in carbon monoxide, sulfur dioxide, oxides of nitrogen, and particulate 
matter, should be expected throughout the project area, however, this increase shall be mainly 
focused at the work sites and in the vicinity of the following villages. 

Mitigation Measures 

412. Presently the air quality of the Project area is good and within the required limits of PEQS 
And IFC/WHO guidelines. In order to reduce the airborne dust emissions in the construction 
area due to material transport and construction activities, provisions will be made for sprinkling 
of water in the area where earth filling and excavation is being carried out. It will be ensured 
that the construction debris is removed daily. All construction related impacts can be mitigated 
by adopting sound environmental practices during construction. By adopting following 
measures, impact would be finally of low significance: 

 Ensure that all vehicles and machinery are fitted with appropriate emission control 
equipment, maintained properly and serviced according to the manufacturers' 
specifications; 
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 Smoke from internal combustion engines should not be visible for more than ten seconds; 
 Fit and maintain appropriate mufflers on earth-moving and other vehicles on the site; 
 During windy conditions, stockpiles of fine material should be wetted or covered with 

plastic; 
 Take dust suppression measures, such as promptly watering exposed areas when visible 

dust is observed 
 Implement a programme for sprinkling water on the roads under use for movement of 

construction machinery / equipment/ labour. 
 Personal Protective Equipment (PPEs) such as dust masks will be made available to the 

construction workers at the site to avoid potential health hazards; 
 Schedule deliveries to the site in day-time so that disruption to local community and traffic 

are minimized; 
 Idling of delivery trucks or other equipment should not be permitted during periods of 

unloading or when they are not in active use; 
  In no case, loose earth will be allowed to pile up along the approach roads; 
  All vehicles and other equipment’s used during construction should be properly and 

regularly tuned and maintained; 
 All permanently deployed vehicles exhausts should be monitored against PEQS/WHO; 

and 
 Possibility of excessive dust generation may be reduced by adopting the best 

construction practices, precautions such as periodic watering, covering of construction 
material and usage of low emission equipment’s during construction. 

 In addition, the project specific construction stage mitigation actions are as follows: 
(a) The works along the sensitive receptors (nearby settlements) shall not be carried out 
during night. If the works required more time, the sound/noise barriers shall be installed by 
the Contractor to avoid any disturbance to the students. 
(b) The emissions from vehicles used in the project area shall not exceed the values given 
in Table 6-3. 
(c) Generators will only be operated on standby basis for short periods. Electricity from 
WAPDA will be used where a connection is available. 

Table 6-3 Emission Limits 
Emission Limit 

 
Particulate Matter 100 mg/Nm³ 
Sulphur Dioxide 3% Sulphur 

Nitrogen Oxides 1,460 mg/Nm³ 
 

6.4.10 Noise 

Potential Impacts 

413. During baseline survey, the recorded ambient noise level as found to below acceptable 
limit of 85 dB (A). When the Project activities would start, it is very likely that the existing noise 
level would be amplified. The major sources of noise pollution during construction activities 
would be during slope cutting, excavation, loading, transportation, loading/unloading of 
materials and operation of construction equipment etc. The vibrators used for concreting also 
produce noise. The amplified noise levels will be temporary in nature and easily mitigated. At 
most of the construction sites, there are no major sensitive receptors except for some native 
reptiles that may inhabit the proposed sites. Schools and Basic Health Units do not fall in RoW 
of canal and are at reasonable distance from construction camps. There will be insignificant 
impact on schools. The hospitals are at safe distance from construction camps and there would 
be no noise issues.  

414. Noise will be generated from vehicular movement, excavation machinery, concrete 
mixing, and construction activities during the construction phase. The sources of noise during 
construction will be excavators, generators, concrete batching plant and other construction 
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machinery and vehicles. Increased noise and vibration levels during construction activities can 
be a source of nuisance for locals and a source of disturbance to wildlife. 

415. The equipment to be used for the construction of GTC is mostly powered by internal 
combustion engines including earth moving equipment, handling materials and stationary 
equipment. An outline of major machinery and vehicles that are envisaged to be required for 
the project construction works along with its maximum noise level are given in the following 
Table 6-9. 

416. Construction machinery and vehicle numbers and anticipated noise level from the 
machinery and vehicles are presented in Table 6-4 below. 

Table 6-4 Noise pollution sources and Relative Range of Noise 
 

  Noise Levels, dBA at 15m 

S Machinery/Equipment 60 70 80 90 100 

  60 65 70 75 80 85 90 95 100 105 

1 *Excavators 6      92    

2 Dumpers 4          

3 Batching Plants 1          

4 Loaders 2      92    

5 Power Generators 6          

6 Rollers 4          

7 Tractor Trolly 6          

8 Transit Mixer 1          

9 Compactor / Roller 2          

10 Crane 1          

11 **Crush Plant 1      92    

12 Concrete Pump 1    82      

13 Vibro Hammer 1          

14 Welding Generators 4          

 
15 

Watering Tanks 
(moveable) 

 

3          

16 Haulage Trucks 40          

17 Cars/Pickups 15          

Range of sound levels from various types of construction equipment to be used for GTC (Sources: Analysis 
in the light of US-EPA 1972). 

  

417. The monitoring results during the baseline survey indicate that noise levels at the 
monitoring locations are generally on the low side and within the permissible limit of NEQS 
standards and IFC guidelines. The enhanced noise levels along the proposed canal RoW are 
due mainly to traffic on the roads close to monitoring locations.  

418.  The impact of noise is determined in the GTC project area as “minor” in term of duration 
(five years along a linear project which means about less than 1 year at a particular location) 
and the situation will return to the baseline after completion of the construction activities. For 
the construction of GTC blasting or large quarries are not required. In comparison of the pre-
project (baseline) noise levels at seven locations close to receptors with noise levels during 
construction noise level enhancement will be monitored. However, given the limited use of 
heavy machinery to be used and very limited excavation and filling required and also the 
distance of the settlements from the construction works impact of noise on the receptors are 
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not expected to be a significant. 

419.  The cumulative noise from construction activities are not expected to exceed NEQS, 
WHO standards. However, the following mitigation actions are recommended as precautionary 
measures. 

Mitigation Measures 

420. Enhanced noise levels should be prevented and mitigated by careful planning of 
machinery operations, use of low noise equipment and scheduling of operations only during the 
daytime in order to reduce these levels. Though the impact of noise may be of temporary nature, 
the following measures shall be considered and implemented: 

 The contractor shall provide equipment only of the size/power required to complete each 
task 

 The contractor shall plan his operations to be completed preferably based on a six day 
working week from 6am to 6pm. Should the contractor require additional working hours, 
or weekend working, he shall) submit a request to the Engineer and Environmentalist for 
permission to work extended hours, giving full reasons for the requests. Approval to such 
requests will not be granted for works close to the populated areas 

 The contractor will monitor the noise levels regularly at the nearby villages and other 
sensitive receptors to ensure that these do not exceed NEQS, WHO standards. 
Contractors will adopt appropriate noise attenuation measures to reduce the noise 
generation from construction activities. 

 Construction activities that are close to settlements will be stopped during night times if 
high noise values are observed. 

 All vehicles used in the construction activities will comply with NEQS, WHO standards 
exhaust and noise standards (85 dBA at 7.5m from the source) 

 Construction activities close to nearby school & Hospital will be timed to coincide with 
school vacation or long holidays 

 High noise emitting equipment, if any, should be fitted with noise reduction devices such 
as mufflers and silencers wherever possible; 

 For protection of construction workers, earplugs would be provided to those working very 
close to the noise generating machinery; 

 High noise emitting equipment, if any, should be used during regular working hours so as 
to reduce the potential of creating a noise nuisance during the night; 

 Regular inspection and maintenance of the construction vehicles and equipment should 
be carried out; 

  Replacement of worn out and noise producing parts of construction machinery should 
be timely done; 

 In case of severe noise, sound barriers should be used to avoid dispersion of sound 
waves into the nearby community; and 

 The Community Liaison Officer shall notify affected people and communities prior to 
undertaking especially noisy work activities; 

421. The implementation of the above measures will generate impacts of low significance. 

 
6.4.11 Vibration 

 
422. Construction activities have the potential to produce vibration levels that may be annoying 
or disturbing to humans and may cause damage to structures and architectural if appropriate 
precautions are not taken. Construction activities would result in varying degrees of ground-
borne vibration, depending on the stage of construction, the equipment and construction 
methods employed, the distance from the construction locations to vibration-sensitive receptors 
and soil conditions. The following activities could induce the highest vibration levels:  

 Raise boring from trenches upwards. 
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 Soil compaction with a compactor. 
 Delivery of materials and heavy trucks movement.  

423. Controlled blasting, soil compaction, excavation, moving of heavy trucks...etc. would 
produce high vibration levels.  

Mitigation 

424. The closest sensitive structures to the site will be residential areas. However, the distance 
from the closest sensitive receptor and proposed ROW of canal may bel no less than 50m, in 
additions many of the vibration causing construction equipment would be used on an 
intermittent basis (i.e. short-term and temporary in nature) during the construction period. 
Consequently, no potential significant adverse vibration impacts would be anticipated to occur 
and therefore, the impact is "low". 

425. However following mitigation measures should be implemented to combat the potential 
vibration impacts during the construction stage.  

 Use of heavy machinery should be allowed in limited time only from 07.00 a.m. to 10.00 
p.m. except for any emergency for which contractor should take prior approval; and  

 Low vibration level machinery should be used and a system of regular maintenance and 
repairs to be employed. 

 Where vibration could become a major consideration (within say 100m of schools, 
religious premises, hospitals or residences) a building condition survey should take place 
prior to construction. 

  The physical effect of piling should be assessed prior to construction and measures 
should be discussed with the local population as well as timing of the works to serve as 
a vehicle for further public consultation at the implementation stage and to assist in public 
relations.  

 
6.4.12 Construction Material Transportation 

Potential Impact 

426. The cement, sand and aggregates for concrete and other construction material for the 
GTC Project would be transported to the project site. The construction material transportation 
may cause damage to existing roads and inconvenience to public. The impact would be of 
moderate significance. 

Mitigation Measures 

427. The contractors would be required to prepare and implement Traffic Management Plan 
for better and smooth transportation through district and village roads.  

6.4.13 Vegetation 

Potential Impacts 

428. The major or primary impact on flora will be tree cutting carried out during construction of 
Choubara Branch Canal (72 Km long), distributaries and minors. In the proposed Project,7156 
fuel wood trees in CBC and 14924 in distributaries and minors, 73 fruit trees in CBC and 65 in 
Distributaries & minor are present, that may be considered for removal (according to secondary 
data collected from PID). These figures will be further confirmed after detailed LARP study. The 
project will compensate for the loss of vegetation following the guidelines defined under Forest 
Act 1927(amended in 2010), which recommend plantation of ten trees/for each tree cut.  

429. Trees to be removed in the Rakhs for the construction of canals are listed in Table 6-5. 
The amount of compensation to be paid to the Forestry Department for trees to be cut in Rakhs  
has been calculated at  USD 880,000.  
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Table 6-5: Forest /Government trees in Rakh Areas 

Rakh  Ownership 

Type of Tree 
Ber (Zizyphus 

mauritiana), and 
Jandi(Prosopis 

cineraria)  

Khagal 
(Tamarix 
aphylla), 

Kikar 
(Acacia 
nilotica 
indica), 

Caster(Ricinus 
communis)   Total 

Rakh Gauhar 
Wala 

Forest  3397  388  19277  85  23147 
Rakh Hundala   Forest  8  14  842  0  864 
Rakh Chikkan  Forest  0  0  236  0  236 
Sher Shergarh  Forest  64  106  57  5  232 

Total    3469  508  20412  90  24479 

 

430. Other secondary impacts from loss of vegetation during construction are as follows; 

 During construction phase clearing of vegetation will be required for the construction of 
access roads, embankments, cut and fill activities, material dumping and lay down areas, 
resulting in a direct negative impact on the natural vegetation of the site. The extent of 
the impact will be confined within the RoW and at construction camp sites; 

 Construction dust generated during piling, excavating, filling, backfilling and material 
handling would affect the surrounding vegetation. Construction dust would cover leaves 
of trees and shrubs in the area, closer to the canal alignment, that will lead to reduction 
in photosynthesis rate, abrasion and stomata blockage, thus reducing the quality of plant; 

 Soil erosion shall increase due to process of cutting and filling of earth for the main Canal 
alignment; 

 Construction material required for the GTC Project will be procured from borrows areas. 
These borrow areas will damage the existing vegetation in the area and cause a minor 
negative impact; 

 Exhaust of noxious gases from movement of heavy machinery may pollute the air which 
will adversely affect health and vigor of nearby plants; and 

 During construction activities the contractor’s workers may damage the vegetation and 
trees (for use as firewood to fulfill the construction camps kitchen requirements). 

 
431. The significance of the impact on flora considering the quantitative damage from Project 
development phase has been given due importance and has been kept on priority. Without 
compensation the impact would be of high significance. 

Mitigation Measures 

432.  By adopting following measures, impact would be finally of low significance:  

 Forest Act 1927 (Amended 2010) demands removal of one (01) tree should be 
compensated by plantation of ten (10) trees; following the above definition the project 
required to plant in same ratio to fulfill the legal requirements. The cost of establishing 
windbreak trees along canals of this scale has been estimated at USD 2.74 million. The 
establishment of windbreak trees along canals is included as a committed project output 
(Sub-output 1.2); 

 The task for the new tree plantation along the canal is quite difficult but manageable 
through seeking advice from the Forest Department. and involving their local staff to 
facilitate plantation with appropriate time and space availability to fulfill the desired 
requirement; 

 The collaboration with Forest Department would be helpful in choice of appropriate 
species, identification of available space and planning the plantation work in right planting 
season (spring and monsoon); 

 To ensure the success, the Project could maintain its monitoring role (survival rate), for a 
period up to a minimum of three years and a maximum of five years; 

 Avoid dumping material in vegetated areas and avoid unnecessary loss of vegetation; 
 Get approval from Supervision Consultant for clearance of vegetation. Provide adequate 

knowledge to the workers regarding protection of nature and the need to avoid felling 
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trees during construction; 
 Make selective and careful pruning of trees where possible to reduce need of tree 

removal; 
 Clear only the vegetation that needs to be cleared in accordance with the plans; 
 Do not burn off cleared vegetation, wherever feasible, chip or mulch and reuse it for the 

rehabilitation of affected areas, temporary access tracks or landscaping. Mulch provides 
a seed source, can limit embankment erosion, retains soil moisture and nutrients, and 
encourages re-growth and protection from weeds. 

 Return topsoil and mulched vegetation (in areas of native vegetation) to approximately 
the same area of the roadside it came from. Avoid work within the drip-line of trees to 
prevent damage to the tree roots and compacting the soil. 

 Minimize the length of time the ground is exposed or excavation left open by clearing and 
re-vegetate the area at the earliest in practically possible time. 

 Ensure excavation works occur progressively and re-vegetation done at the earliest. 
Supply appropriate fuel in the work camps to prevent fuel wood collection. 

 
6.4.14  Habitat modification and Loss of Biodiversity 

433. In terms of magnitude of impact, the most serious impacts are those which are likely to 
cause permanent adverse impact on the integrity of an ecological system and those which affect 
a major proportion of vulnerable habitats or species within the wider study area. The potential 
magnitude of impact to the habitat is the most significant in terms of biodiversity as its effects 
shall be felt long after construction is complete and this in turn could affect the fauna which the 
habitat supports. 

434. The Rakh Gauharwala, Rakh Karluwala, Rakh Hundalal and Rakh Chikkan are 
completely located within the project area, while a small portion of the Rakh Shergarh also falls 
within the project area. These Rakh/Rangeland areas have the highest wildlife concentration 
compared to other parts of the project area and are natural habitats.  

435. Both in the Rakhs and generally within the command area, impacts will vary depending 
upon the species and habitat types. The large mammalian species and birds will shift from 
construction sites to the safer places. However, there will be possible disturbance to small 
mammals, amphibians, reptiles and insects due to the loss of habitat. Wildlife may also be 
disturbed due to movement of vehicles and laborers; location and operation of camps; operation 
of batching plant; and site restoration. During construction, avifauna may be disturbed due to 
sensory disturbance from construction; movement of vehicles and crew personnel; location and 
operation of camps; operation of large plant; and site restoration. This will be a temporary 
disturbance within the project area. Following construction, there will also be an impact on 
avifauna due to the loss of habitat but this would be compensated by tree planting and 
availability of wetland areas. 

Mitigation Measures 

436. Measures for the mitigation of impacts to biodiversity values by civil works both within 
Rakhs, and generally within the command area, have been set out in the project’s Biodiversity 
Management Plan (BMP). This plan has been developed by the TRTA team based upon data 
in the Baseline Ecological Survey, field inspections and consultation with stakeholders. The 
BMP is part of the project EMP and will be part of the contractual agreement with the head 
contractor. The measures fall into two categories: (i) construction management; and (ii) 
education and capacity building.  

437. The construction management measures will cover:  

 Construction site boundaries and site use 
 Timing of construction (with respect to breeding seasons) 
 Construction site survey before work starts to identify areas to avoid 
 Limitations on noise, vehicle movements. 
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They will be the responsibility of construction contractors and cover all construction activities 
with the potential to damage or disturb wildlife and their habitat.  

438. Education and capacity building will cover:  

 Worker awareness, training and induction 
 Domestic waste management 
 Poaching patrols  
 Liaison and collaboration with FWDF 

These programs will be the joint responsibility of contractors, PMO staff and FWFD, with support 
from the project implementation consultants. 

 
6.4.15 Traffic 

439. The construction of GTC Project will take approximately 4 years to complete and during 
this time there will be increased traffic within the project area as well as on the roads 
approaching the project area due to movement of personnel, plant and materials around site 
as well as delivery to the site. A large volume of construction material as well as construction 
debris will be transported to and from the construction areas. 

440. Traffic movement may interrupt the local traffic and pedestrian traffic and school children 
on some routes during some specific periods of peak activities. Due to increased use of trucks 
and other vehicles on the narrow roads in the project area elderly people, women and children 
will be more exposed to dangerous situations, which may lead to traffic. Impact is assessed to 
be Short Term Major Adverse. 

Mitigation 

441. The Contractor will prepare a traffic management plan before commencement of physical 
works. 

442. In addition, the project specific construction stage mitigation measures are: 

Road Closure: 
(a) Blockage of local roads and routes will be minimized. If unavoidable, consultation with the 
affected communities will be carried out and alternate routes identified. 
(b) Requests for closure of public roads must be made in advance to the relevant authority 
(highways department or local authority) 

Disturbance to local communities 
(c) The Contractor’s Community Liaison Officer will notify affected people and communities 
prior to movement of any major plant or equipment which may cause disruption. 

Use of public highways 
(d) Speed and weight restrictions will be enforced. 
(e) Ruts and scars resulting from project operations will be repaired by the Contractor at 
his own cost. 

6.4.16 Socio-economic Impacts 

Potential Impacts 

443. The construction activity would involve people of labor class frequenting the area for the 
entire length of construction period. The surrounding residential area is inhabited by people who 
associate very closely with a certain set of cultural values. The area being a part of a rural setup, 
it is quite uncommon for residents to experience and easily adjust to the presence of outsiders 
in their areas for any length of time. The significance of the impact is considered to be moderate. 
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Mitigation Measures 

444. By adopting following measures, impact would be finally of low significance: 

 In case, people from outside the area are engaged in the construction or operation of the 
project activities, this might result in cultural conflict with the local communities. 
Therefore, it is imperative to engage local work force as much as possible, and also 
develop and implement a strong community communication and participation plan; 

 The Contractor will develop a construction camp management plan for management of 
labour and other construction camp related issues. 

 The contractor would be liable to engage at least 50% of its required (unskilled) labor 
force from within or around the project area;   

6.4.17 Gender Issues 

Potential Impact 

445. The rural women actively participate in outdoor socio-economic activities such as 
livestock rearing, working in crop fields, fetching of drinking water, etc. Their privacy may suffer 
due to the project activities. Moreover, it will cause hindrance to the mobility of local women for 
working in the field, herding livestock, bringing drinking water from springs, picking fuel wood, 
etc. The induction of outside labour may create social issues due to the unawareness of local 
customs and norms.  

Mitigation Measures 

446. Mitigation measures regarding gender issues include the following: 

 The Contractor will have to select the specific timings for the construction activities 
particularly near the settlements, so as to cause least disturbance to the local population 
particularly women considering their peak movement hours. 

 The Contractor will have to carry out the construction activities in such a way that the 
open field latrine usage timings by the local community particularly women, should not 
be affected. The normal timings to use the toilet facilities by the rural women are early in 
the morning and at late in the evening. The Contractor will limit construction works to 
between 6 am and 7 pm if it is to be carried out in or near settlements.  

 Contractor will take due care of the local community and sensitivity towards local customs 
and traditions will be encouraged.  

 Contractor will warn the staff strictly not to involve in any un-ethical activities and to obey 
the local norms and cultural restrictions particularly with reference to women. 

 During construction activities, if privacy of the nearby households is affected, the 
Contractor will inform the house owner to make some ‘parda’ arrangements. 

6.4.18 Safety Hazards 

Potential Impact 

447. Occurrence of accidents/incidents during the construction activities, particularly from 
excavation activities is a common phenomenon. Safety of general public residing close to 
excavation work will particularly be at stake. The local people, particularly the children and 
women, may get injuries or even fatalities. Contractor staff while working at heavy machinery 
may get injuries.  

Mitigation Measures 

448. Mitigation measures regarding the safety hazards will include the following: 

 Training of workers in construction safety procedures, environmental awareness, 
equipping all construction workers with safety material including safety boots, helmets, 
and gloves, hearing protection and protective masks, and monitoring their proper and 
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sustained usage.  
 The Contractor will ensure the provision of medical services, medicines, first aid kits, 

vehicle, etc. at the campsite and working place. For this purpose, he will install, staff, 
equip and operate a clinic on site. It is recommended that this clinic should also be open 
to the population of the nearby villages, in order of give them some direct benefits from 
the project. 

 Cordon off the work areas where necessary. 
 The storage of all solid waste shall be practiced so as to prevent the attraction, 

harbourage or breeding of insects or rodents, and to eliminate conditions harmful to public 
health or which create safety hazards, odours, unsightliness, or public nuisances. 

6.4.19 Health & Safety of workers 

Potential Impact 

449. Health risks and work safety problems may result at the workplace if the working 
conditions provide unsafe and/or unfavorable working environment and due to storage, 
handling and transport of hazardous construction material. Detail of main construction activities 
and impacts, which may result in ill health, injury, or in extreme cases death as given in following 
table. 

Table 6-6 Detail of main construction activities and Impacts 
Activity Potential Impact (Worse Case) 

Working at height    Injury/death from fall 

Movement of vehicles & plant Injury/death from traffic accident 

Earthworks  
 

In poor health due to dust or injury/death 
following accident caused due to poor 
visibility 

Use of hazardous substances In poor health/injury/death from improper 
handling 

Manual handling Injury from improper lifting 

Working in vicinity of heavy plant Injury/ill health due to high noise or 
emissions 

Inhabitation of construction 
camp 

Ill health due to poor quality or unhygienic 
camps 

General site works Injury from slips & trips 

Mitigation Measures 

450. Mitigation measures regarding health & safety of the workers include the following: 

 All suggested project-specific health and safety plans would include appropriate training 
and supervision of employees and enforcement of workplace safety policies. 

 All processes and equipment will be designed and constructed for safe operation. 
 A process of safety management program will be developed and implemented to identify 

hazards associated with each applicable chemical. 
 All project related staff will be provided with the required personal PPE and shall be 

trained to make sure that they are aware of the usefulness and correct use. 
 Working at heights and in confined spaces should be done after obtaining approvals from 

the safety supervisors and should regularly be monitored. 
 Emergency preparedness and response plan and emergency escape routes shall be 

identified and all the workers will be made aware of them. 
 Use of correct signage for better understanding of all the health safety instructions and 

precautions for the workers. Signage will be in languages appropriate to the workforce 
employed. 

6.4.20 Child Labour 

451. During construction phase, lot of labour will be required and contactor may be involved 
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in employment of Child labour 

Mitigation Measures 

452. The Environmental and Social Safeguard Policies of the ADB prohibits all kinds of child 
labour (lower than 14 years) in construction works of the projects. Contractor will ensure that 
no child labor will be deployed. 

 
6.4.21 Graves, Cultural and Historical Sites 

Potential Impact 

453. At present, no graveyard will be disrupted due to this project. No historical or archeological 
site has been observed or reported along the project area. So no mitigation measured for 
graves, cultural and historical sites needed. 

Mitigation Measures 

454. Currently no graveyard is affected by this project. However if any graves affected by the 
project, they will have to be shifted. The proponent will obtain Fatwa from local Mufti before 
shifting the graves. During such operation the proponent will inform local administration and 
seek their assistance for security. The request will also be extended to Health Department for 
deputation of medical and paramedical staff during the operation. As referred earlier, no 
relocation of historical site is involved, so no mitigation is required except that contractor will 
follow the prayer timing particularly at prayer of Juma and the workforce will observe the sanctity 
of religious properties. 

455. There are no cultural sites located within the study area and no impacts on archaeological 
sites are envisaged. However, the Contractor will be required to instruct the construction crews 
and site supervisors in respect of archaeological site recognition, conservation procedures, and 
temporary site protection. In case of a chance finding during excavation, the contractor will 
protect the site and notify the Engineer who will inform Department of Archaeology & Museums 
through Irrigation Department and hand over such sites to the department if instructed by 
Engineer / Irrigation Department.  

 

6.5 IMPACTS DURING OPERATION AND MAINTENANCE PHASE 

456. During this phase of Project major impacts, both positive and negative, can become 
superficial and the earlier predictions would be validated. This phase will comprise 
commissioning the new interventions. While the operations phase entails mostly engineering 
activities, it has an equally important requirement of inter-departmental coordination, for 
harvesting the full potential of positive impacts of the Project. 

6.5.1 Sustainability of Irrigation 

457. For Kharif season, the estimated irrigation requirements for the proposed project 
is 2.18 MAF54, which exceeds the average allocated withdrawal of 1.72 MAF by 0.46 MAF. 
Water Accord Allocations, Adjusted Allocated withdrawals (water available), Irrigation 
Requirements of the project and shortfall of water (all values in the form of 10 dailies on basis 
of averages of period 1976-2000) are shown in Table 6-6.  The GTC shortfall can be made up 
from the unused part of Punjab allocation (called balance river supplies in Table 6-6). Table 6-
7 shows the Punjab share in balance river supplies available after fulfilling the requirement of 
Adjusted Allocated Withdrawals for other uses and maintaining environmental flow 
recommended releases. 

458. The balance river supplies for Punjab are available for 60-90 days during July-September 

 
54 Million acre feet 
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period which would meet the shortfall to the water requirements of late Kharif55 (July-
September) period (Figure 6-4).  

Table 6-7: Accord Allocations, Availability / Adjusted Allocated Withdrawals, Irrigation Requirement 
and Shortfall for GTC Project 

Period Accord Allocation 
Availability/ 

Adjusted Allocated 
Withdrawals 

Irrigation 
Requirement 

Shortfall to be 
met through 
balance river 

supplies 

Punjab Share 
in Balance 

River Supplies 

Percent of 
GTC 

requirement 
from Punjab 

Share Water Available 

000' cfs MAF 000' cfs MAF 000' cfs MAF 000' cfs MAF 000 cfs MAF (%) 
Apr. 1 2.60 0.052 2.1 0.041 2.41 0.048 0.34 0.007 3.15 0.062 11% 

  2 3.40 0.067 2.8 0.055 3.08 0.061 0.32 0.006 3.51 0.070 9% 
  3 4.90 0.097 4.1 0.082 4.58 0.091 0.47 0.009 3.77 0.075 12% 

May 1 5.40 0.107 4.6 0.092 5.64 0.112 1.02 0.020 4.22 0.084 24% 
  2 5.50 0.109 4.9 0.097 5.29 0.105 0.38 0.008 5.56 0.110 7% 
  3 5.50 0.120 5.1 0.111 5.35 0.117 0.24 0.006 8.32 0.182 3% 

Jun 1 5.40 0.107 5.0 0.099 7.88 0.156 2.88 0.057 6.30 0.125 46% 
  2 5.50 0.109 5.0 0.099 6.82 0.135 1.81 0.036 7.18 0.142 25% 
  3 5.70 0.113 5.3 0.105 7.35 0.146 2.04 0.041 10.01 0.199 21% 

Jul 1 5.80 0.115 5.5 0.109 8.50 0.169 3.00 0.060 17.20 0.341 18% 
  2 5.10 0.101 5.1 0.100 8.49 0.168 3.44 0.068 22.96 0.455 15% 
  3 4.70 0.103 4.7 0.102 8.48 0.185 3.82 0.083 28.45 0.621 13% 

Aug 1 4.80 0.095 4.8 0.095 8.46 0.168 3.69 0.073 45.49 0.902 8% 
  2 5.40 0.107 5.4 0.106 8.39 0.166 3.03 0.060 43.89 0.871 7% 
  3 5.90 0.129 5.7 0.125 8.50 0.185 2.75 0.060 32.91 0.718 8% 

Sep 1 5.90 0.117 5.6 0.111 8.50 0.169 2.90 0.058 22.18 0.440 13% 
  2 5.80 0.115 5.2 0.104 6.39 0.127 1.15 0.023 12.01 0.238 10% 
  3 5.50 0.109 4.4 0.088 5.43 0.108 1.01 0.020 4.75 0.094 21% 

    Total: 1.872   1.721   2.416   0.695   5.729   

 

Figure 6-4: GTC shortfall requirement from surplus flood supply share of Punjab

 
55 The kharif cropping season is from July –October during the south-west monsoon 
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6.5.2 Overuse of Groundwater for irrigation 

Potential Impact 

459. During operations, as this is a one-crop perennial system (only using water during the 
Kharif season) than to obtain enough income and make the project viable farmers will also 
need to use groundwater to get two crops a year. This can lower water table of the project 
area rapidly. This impact would be of high significance. 

Mitigation 

460. TrTA consultants are proposing additional GW monitoring wells, a GW model, and a 
new regulation (expected in 2020 under the new Water Act to allow the government to 
enforce if oversee and to issue GW abstraction licenses) that will help to deal with this issue. 

 
6.5.3 Breaching of Canal, Distributaries and Structures 

Potential Impacts 

461. Breach of canal will threat system sustainability. This impact would be of high 
significance with low probability. Following factors may trigger the process: 

 Improper operation of water control facilities; 
 Deterioration of free board due to cattle trespass and other factors; 
 Tampering of outlets; 
 Canal siltation; 
 Action of borrowing animals such as rats and porcupines; 
 Inadequate supervision; 
 Lack of timely and adequate repairs; and 
 Lack of coverage of hydraulic gradient. 

Mitigation Measures 

462. Following measures will step down the significance of impact from high to low. 

 Irrigation Department, Punjab to monitor the system regularly; 
 Important facilities that need attention and annual maintenance are canal 

embankments, falls and control structures and bed levels which are affected by 
siltation or scour. Canal section has been designed to ensure safety by following the 
standard design principals to design the banks against piping.  

 Include capacity building of the communities in the O&M activities; 
 Liaise with the communities to identify potential weaknesses in the system that could 

cause breaches; 
 Ensure that the canal lining is regularly monitored to avoid any cracking impact from 

weathering; 
 Flood protection spurs should be regularly checked to undertake any prone damage; 
 Repairs on urgent basis; and 
 An emergency response plan for canal breach is at Annex E. 

6.5.4 Biodiversity 

463. Construction of the Choubara Branch and command area development will convert the 
desert ecology into an agricultural one. The natural vegetation will be cleared, habitats will 
be disturbed and connectivity between the habitats impaired. This may result in the loss of 
habitat of the Houbara bustard and other biodiversity of the area. Adverse effects on birds, 
raptors and avian species and other wildlife species can also occur if the activities associated 
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with operation and maintenance of the canal are not managed properly.  

Mitigation measures 

464. Rakh Areas. For the operational period, the following safeguards and measures will 
be implemented and will be required as a project assurance from the Punjabi government: 

 No additional construction of community waterways or tertiary canals within the Rakh 
area.; 

 No conversion of rangeland areas to agriculture within the Rakh area, 
 No pumping or other distribution of water from canals for cropping or more intensive 

livestock raising. 
 Provision of water to Rakh Area as mentioned in the NOC from Forest Department 

Govt. of Punjab 
  

465. To offset impacts and loss of biodiversity values in the Rakhs due to the siting of the 
canals, additional resources for planning and conservation management activities in the 
disturbed Rakhs should be included as a component of project implementation. The costs of 
increased management of protected areas must be considered part of the costs of the overall 
GTCIIP. Such an initiative will provide an opportunity to provide a sustainable solution and 
contribute towards a no-net-loss of biodiversity outcome. A Biodiversity Action Plan (BAP) 
will be developed to guide these activities.  

466. A BAP is a document that helps the project, government, local people and others to 
understand why an area is important for biodiversity, how the project might impact that 
biodiversity, and how the project will avoid, minimize, restore and/or compensate for such 
impacts. The targeted outcome of the BAP is to ensure positive social and environmental 
outcomes from the project. It will cover: 

 Community education program 
 Community/government/NGO actions for sustainable agriculture which balances 

conservation and productivity 
 Provision for patrolling and control by accredited wildlife officers 
 Compensation for farmers maintaining habitat areas and protecting nests 
 Identification, planning and prioritization of corrective and restoration works 
 Breakdown of budgets, personnel and timing 

467. Command Area. The command area outside the protected Rakh areas has been 
assessed as modified habitat on the land cover condition and wildlife inventory undertaken 
by the TRTA’s Baseline Ecological Survey. This finding will be further examined in an 
additional ecological survey undertaken during the pre-construction period.  

468. To address general biodiversity losses caused by the conversion to agriculture, the 
Biodiversity Action Plan will also cover these areas (outside the Rakhs). It will include 
measures designed to maintain and enhance the habitats currently existing in the desert, 
degraded rangelands and agricultural areas for terrestrial wildlife with affinities to human-
influenced environments and visiting avifauna. These measures will include 

 Community education program 
 Compensation for farmers maintaining habitat areas and protecting nests. To sustain 

such initiatives certain percentage from the collected Abiana may be earmarked). 
 Promotion of sustainable agricultural practices where cropping and conservation of 

habitats can coexist 
 restricting the operation and maintenance personnel working or residing on-site from 

illegal hunting, enforcing speed limits along project roads and displaying warning signs 
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for the drivers about the possibility of wildlife encounters in areas of high wildlife 
activity. 

 

469. The BAP will be based upon survey data from the Baseline Ecological Survey, 
augmented by a second survey to complete the seasonal wildlife sampling and which will 
confirm the conservation strategies most appropriate for the area. The BAP will be prepared 
during the latter stages of the TRTA. Terms of reference for the Biodiversity Action Plan 
preparation is attached at Annex C of this EIA and includes a brief concept paper on BAP 
implementation. 

470. It is also noted that scientific surveys of Houbara bustard are also in progress under 
orders of the Lahore High Court. The third survey will be carried out during December 2019 
and final set of recommendations will be submitted to the Lahore High Court for its final 
verdict. On the basis of this survey, a detailed Action Plan may be prepared and 
implemented accordingly. If recommended by the report, the Houbara Bustard Wildlife 
Sanctuary may be established in the Thal Desert, and Houbara and its habitat monitoring 
carried out on a regular basis. The BAP will be designed to take these developments into 
account and coordinate with them, if and when they occur. 

 
6.5.5  Socio-Economic Issues 

Potential Impacts 

471.  In general, the operation of the irrigation scheme will have positive socio-economic 
impact due to increase in agricultural yield. The farmers will be connected to the markets 
and their livelihood would improve as well. However, the project may also cause few 
problems in accessibility. Moreover, the project would ultimately enhance the level of lifestyle 
of communities. 

472. However, the increase in agricultural capability of the command area will likely result 
in an increase in population with an influx of additional farm workers, returning landholders 
and service providers. Similar to the potential impact from the influx of construction workers 
during the construction period, it is noted that the resident population of the area will have a 
certain set of cultural values, and residents may not easily adjust to the presence of outsiders 
in their areas, settling permanently. Additionally, the increased population will put pressure 
on existing community services which, according to the household survey and public 
consultation findings, may not be able to accommodate extra usage. The significance of the 
impact is considered to be high. 

Mitigation Measures 

473. Part of the project design targets this issue. Sub-output 1.5 is the development and 
implementation of a Social Action Plan to ensure that there is enough community 
infrastructure to cope with increases in population. It will include: 

 The upgrading of a girls’ primary school to a middle school; 
 The construction of a basic health treatment and advisory center; and 
 Provision of medical equipment to already existing Basic Health Unit.  
 Vocational training for 1,000 males and females to increase livelihood options.  

 

6.5.6 Canal Siltation 

474. Project area have unstabilized sand dunes keep on moving with wind. Road blockage 
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due to this phenomenon is common in project area. Windblown soil can silt up canal and 
distributaries and may choke the Choubara Branch Canal, and distribution system. This 
impact would be of high significance. 

Mitigation: 

475. By adopting following measures, impact would be finally of low significance: 

 De-silting will be undertaken of the Main Canal and Mankera Branch System, including 
the distributaries and minors, since this has not happened for the last 10 years. This 
will be done in a phased manner in consultation with PAD (based on community 
watercourse needs) starting with distributaries and minors. Desilting of the main canals 
may only be needed once flows are increased since siltation currently helps to 
increase the water level required – this will depend on water levels. There is currently 
adequate machinery within PID to undertake this task. De-silting of canal, distributaries 
will be done at regular intervals in operation phase. 

 Tree windbreaks will be planted along canals (and 2 years of maintenance) in the Main 
Canal, Mankera and Chaubara Branch Systems. This will be the responsibility of the 
PMO Barrages Irrigation Department t, which will plant the trees through Contractor .. 
These will be indigenous trees suitable adapted the area and not with high water 
requirements. The cost of tree plantation is under finalization by PMO Barrages. 

6.5.7 Health & Safety Issues to the Community during O&M 

Potential Impacts 

476. There are few settlements which would be near the bank of proposed canal. The locals 
in these settlements especially kids would be prone to falling hazard. Disposal of waste in 
the canal and waste streams may cause health issues. During canal operation, the canal 
water can be contaminated due to increased use of pesticides and improper drainage and 
may pose health and skin issues to consumers. Dredging operation to remove sediments 
during closure period may also cause health problems in communities. This impact would 
be of high significance. 

Mitigation Measures 

477. By adopting following measures, impact would be of low significance: 

 Fencing of canal near settlements; 
 Provision of adequate lighting at footbridges; 
 Provision of culverts; 
 Enhanced drainage system; 
 Effective implementation of Integrated Pest Management; 
 Proper management of debris/sediment waste during dredging operations and 

avoiding it throwing openly. 
 

6.5.8 Use of Irrigation Water for Drinking Purposes 

Potential Impacts 

478. During field surveys and community interaction most of the people demanded Canal 
water for drinking purposes, because the quality of ground water is generally brackish in 
some areas. With availability of sweet water in the Canal, there will be a tendency to use it 
for potable purposes as well. However, this may lead to health-related issues. This impact 
would be of moderate significance. 

Mitigation Measures 
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479.  Following measures will step down the significance of impact from moderate to low. 

 Irrigation Department will be the executor of the Project and with their decision local 
community may use Canal water for drinking purposes, where required; 

 Prior to this, training of local community on safe drinking water will be required; 
 Coordinate with local administration to install small filter plants at suitable locations for 

potable water; 
 Put warning and information signs about dangers of using irrigation water for potable 

purposes; 
 Local administration and public health department to assure potable water quality as 

per PEQS/WHO standards; 
 Turbidity and free residual chlorine tests shall be regularly performed; 
 Arsenic should be tested as per PEQS/WHO standards; and 
 Keep continuous check on the site through employing security professional to check 

and shun the water usage by local public. 
 

6.5.9 Periodic Cleaning and Maintenance of the System 

Potential Impacts 

480. The benefit of any available resource might be wiped out by poor governance. 
Nonfunctional KPs, leakages, improper maintenance of structures, broken outlets, and 
poorly maintained field channels may result in unequal utilization of water. This impact would 
be a high significant impact. 

Mitigation Measures 

481. By adopting the following measures the impact would be finally of low significance: 

 Proposed Project is an integrated irrigation program. The proponent should also 
facilitate it to become an integrated community development program through formal 
structure of Supervisory Consultant and through the community engagement cell. 
Timely and correct sharing of information will enable other line departments to 
implement their own development schemes in the area; 

 Irrigation Department, Punjab should develop and implement a proactive maintenance 
plan for the proposed Project, with predefined periodicity; 

 Monitoring the results and performance of cleaning activities; 
 Ensure proper disposal of waste at designated disposal sites; and 
 Efficiency of the system will be at its best by adopting proper maintenance activities 

such as silt removal and bed scratching at periodic intervals 
 

6.5.10 Increased Use of Fertilizers and Pesticides and Integrated Pest Management 

Potential Impacts 

482. With additional area under cultivation, and with better water availability for existing 
area, cropping intensity will increase, resulting in an automatic increase of fertilizers and 
pesticides use. Use of any harmful/banned fertilizer and pesticide will cause health issues. 
It may also cause contamination of fresh water through surface runoff. This would be an 
impact of high significance. 

483. With increased intensity and faster rate of growth, the number and intensity of pests 
would also increase. The pesticides to be used are toxic chemicals and can cause short or 
long-term toxicity in the farmers of the project area/localities. Toxic effects can also occur in 
persons handling them or in members of the public who come into contact with them. 

 Pesticides use in irrigated lands often doesn’t just kill the target pest. Beneficial insects 
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in and around the fields can be poisoned or killed, as can other animals eating 
poisoned insects. Pesticides can also kill locally available soil microorganisms. 

 Despite the widespread use of pesticides, almost 80 per cent of the spray never 
reaches the plant and is left in the soil and eco-systems, where it remains there for a 
very long time and then the harmful chemicals move further through wind and water. 

 Water plays an important role here because it is one of the main ways that pesticides 
are transported from the areas where they are applied to other locations, where they 
may cause health problem. 

 The increase in pesticides use will affect health of human beings, aquatic life, 
honeybees and migratory birds. Small landholdings are another problem encouraging 
excess pesticides use. If one farmer uses pesticides and a neighbor does not, there 
will soon be pest attacks from the neighboring field. Therefore, the fields are sprayed 
again and again. Hence a collective and concerted campaign is required to discourage 
pests with minimum pesticide use. 

Mitigation Measures 

484. Integrated Pest Management (IPM) strategy in GTC area will involve combinations of 
control techniques to optimize pest or vector management according to local conditions. 
Such strategy will require careful consideration of all available pest control techniques and 
subsequent integration of appropriate measures that discourage the development of pest 
populations and allow safe use of pesticides to levels that reduce or minimize risks to human 
health and the environment. 

485. FAO emphasizes the healthy growth of crops with the minimal usage of pesticides and 
encourages the use of biological pest control methods. IPM focuses on the long-term 
application of ecological-friendly biological methods such as natural predators, resistant 
plant strains, sterile male technique, and so on. Besides, social codes of conduct need to be 
encouraged so farmers help each other in the form of Asher (collective work) to minimize the 
use of pesticides. The focus of IPM is to manage agricultural ecosystems in such a way that 
pest problems are prevented. By adopting the following measures the impact would be finally 
of low significance: 

 Educate and inform health professionals in GTC area to be aware of diagnosing 
and treating pesticide related diseases; 

 Concerted efforts by the department of agriculture to disseminate information 
regarding sustainable use of fertilizers must be programmed which will help in 
keeping the use at an optimal level; 

 Ammonium Nitrate (AN), organochlorine and Calcium Ammonium Nitrate (CAN) 
fertilizers should not be allowed; 

 Take account of specifications produced by FAO and WHO for highly hazardous 
agricultural pesticides. These specifications detail the appropriate pesticide, 
formulation, rate of application and suitable equipment for specific pest control; 

 Minimize use of persistent highly hazardous pesticides is recommended in apropos 
to ADB’s Prohibited Investment Activities which endorses WHO banned pesticides. 
Several pesticides are classified as Persistent Organic Pollutants (POPs) under the 
Stockholm Convention; 

 More specific chemicals, such as growth regulators and pheromones that attract 
insects must be preferred because they tend to be more selective and have less 
impact on the agricultural ecosystem; 

 Pesticides can be part of IPM but use them only as a last resort and only after trying 
other methods. Farmer must be sure that pest problem is serious enough to warrant 
a pesticide treatment and also use the least toxic, yet effective, materials available 
and use them in ways that reduce human and pet exposure and protect the 
environment; 
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 Avoid the use of pesticides regarded as obsolete under the WHO classification 
scheme and those banned by Ministry of Food Security & Research, GoP; 

  Biological control should be the main focus; and 
 Use of restricted pesticides identified by WHO shall not be allowed. The list of 

restricted pesticides is attached as of this report. 
 Training should be provided to farmers using the farmer field school approach in 

the optimal use of agro-chemicals, IPM and the use of organic fertilizer. 
 

6.6 CUMULATIVE IMPACTS  

486. The two major cumulative impacts to which the project will contribute are (i) large scale 
land conversion in the command area; and (ii) hydrological change over the command area. 

487. Land conversion. The planned command area, which is characterized by 
desert/degraded rangeland and groundwater and intermittent rainfed agriculture areas, will 
be converted to agriculture with the provision of irrigation by the project. This will not be full 
coverage of the command area with intensive cropping but rather the replacement of 
tubewells for existing cropping areas and the provision of certainty of water supply in the 
Kharif season for a single crop in other areas – and as a result, there are significant 
opportunities to combine agricultural land management with habitat conservation. 

488. This will be one of the main focuses of the project Biodiversity Action Plan.  The BAP 
will be prepared during the latter stages of the TRTA. Terms of reference for the Biodiversity 
Action Plan preparation is attached at Annex C of this EIA and includes a brief concept 
paper on BAP implementation. 

489. In this area, the BAP will promote, facilitate and partially fund farmer community-
based activities which will ensure that wildlife use of the command area and habitats coexist 
with agriculture. Activities targeted at this outcome include: 

 Surveying farmer attitudes to agricultural practices which retain habitat areas 
between fields, employ rotational cropping and the establishment/retention of 
windbreaks. 

 Identifying opportunities for communities to benefit from conservation activities 
that may otherwise restrict livelihoods through constraints on land conversion 
and agricultural intensification. 

 Conducting consultation and awareness-raising meetings with all 
stakeholders, including local community and government agencies, in all 
villages within the assignment target area. 

 Implementing and supervising a system of payments for finding and protection 
of endangered and vulnerable species, habitats and nests. 

 Developing, implementing, and monitoring agriculture and conservation 
coexistence plans for any participating villages. 

 

490. With the successful implementation of the Biodiversity Action Plan, the command 
area’s role as modified habitat for small mammals, birds and reptiles is likely to  continue. 

491. Hydrological changes.   Irrigation of desert and semi-desert environments, which is 
not matched to crop requirements and does not use high efficiency irrigation systems can 
result in local water-logging and hydrological changes in the local environment. 

492. The Punjab irrigation administration traditionally operates on an allocation principle 
rather than a water demand principle. Water delivery is controlled from the top (Punjab 
Irrigation Department) down, rather than the bottom (irrigators) up. The agreed water 
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allocation to a system, which for GTC was drawn up in the 1991 Indus River Accord, is 
provided by the PID through opening of the main gates at the Chashma Jhelum Canal. The 
irrigation water flow is therefore not directly related to current seasonal crop water 
requirements and if not properly managed can result in over-supply with wastage and water-
logging, or undersupply. The project’s interventions will act towards ensuring that 
allocations more closely match crop requirements by the implementation of the following 
initiatives: 

493. The project’s Output 2 will implement on-farm command area development (CAD) in 
the Main Canal, Mankera and Chaubara branch areas and capacity development of the 
PAD and beneficiaries. Land use will be optimised through the development of CAD models 
utilising topographic data including Digital Elevation Models (DEM) (purchased under the 
TRTA). CAD models will help to optimise the benefits of irrigation and High Efficiency 
Irrigation Systems (HEIS).  

494. Farmers will be mobilised into water user associations (WUAs) by PAD technical 
supervisors, with support provided by a CAD implementation consultant.  

495. Pilot projects will demonstrate improved water productivity and improved on-farm 
water management (OFWM) technologies, and will be supported by field school training of 
WUAs and farmers. These pilots will encourage the take-up of improved OFWM 
technologies to improve water use efficiency, and foster crop diversification including high 
value crops (with high water-consuming crops discouraged). They will include direct funding 
of 2,500 solar pumps (where linked to HEIS), the lining of tubewell watercourses or pipes, 
and HEIS (drip and sprinkler), covering an estimated area of 5,000ha for drip and 18,800 
for sprinkler. Land levelling will be discouraged where it will result in the removal of fertile 
topsoil, and where it will promote conventional flood irrigation development. 

496. The project’s Output 3 will provide institutional capacity strengthening for irrigation 
systems and water resources management. This output will focus on (i) improving the 
government’s capacity to manage, operate and manage the GTC irrigation scheme in a 
sustainable manner, in particular the main, distributary and minor canal network, and (ii) 
improving the government’s capacity to monitor the impact of the scheme on crop 
production. This will involve a significantly higher level of flow monitoring and flow 
management (including groundwater) which will be directly supported by the project by the 
funding of online flow gauges and piezometers. 

497. Finally, the project will support irrigation performance monitoring by the PID to assess 
the impact of the scheme on land use. This will involve the collection and analysis of 
changing land use patterns in the command area via remote sensing. The baseline will 
2008 before the Main Canal (MC) and the Mankera Branch Canal (MBC) and the Chaubara 
Branch Canal (CBC) were constructed. The analysis will be based on Landsat 5 (resolution 
of 30 meter) for the baseline period, while Sentinel-2 imagery (launched in 2015, with 10-
meter resolution) will be used for the years after 2015. In parallel, seasonal irrigation crop 
monitoring will be a yearly assessment of crop conditions using NDVI, during the Kharif 
season (April to October). The analysis will compute NDVI differences between the current 
year and (a) the same period in the year before; (b) a wet and dry year, and (c) a long-term 
average (the ‘normal’). 

498. These analyses will provide a feedback loop to flow monitoring and flow management 
to ensure that water releases are matched to crop requirements. 
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CHAPTER-7  
STAKEHOLDERS CONSULTATION  

 

7.1 CONSULTATION PROCESS 

499. The importance of stakeholder participation in the planning, designing, construction 
and operation of infrastructure projects is a key to the success of the project. Consultation is 
a way of involving stakeholders in the process of preparation of EIA. It enables them to raise 
their hopes and concerns, to propose actions that may improve the project’s design and it 
increases the project’s legitimacy by enhancing the feeling of ownership amongst 
stakeholders. Stakeholder’s consultation and information disclosure is a process through 
which participation of local community and all stakeholders including affected/benefiters is 
assured. This participation is necessary at all stages of project cycle. Consultation is a 
continuous process through which consultants, executing agencies and implementation 
agencies remain in continuous contact with all identified stakeholders as well as 
affected/benefiters. Information disclosure process facilitates all the stakeholders to be 
aware of the proposed project. The consultation process is also a mode of addressing the 
concerns and demands of the stake holders in general and affected/benefiters   specifically 
in the finalization of the project plan. Consultation process also helps the project proponents 
to make the project beneficial for the masses and useful for local communities. In this way 
project proponents can win the favour of all segment of the community including 
affected/benefiters   and stake holders. Consequently, upon consultation, the project is 
implemented successfully and becomes socially, environmentally and financially viable. 
Moreover, as per national and international rules and regulations consultation and 
information disclosure is mandatory for preparation of the EIA of any project. 

500. Detailed consultation was carried out with stakeholders during the scoping and 
preparation of EIA for this project. This section provides the objectives, process and outcome 
of the stakeholders’ consultations conducted as part of the EIA study. The stakeholder 
consultation is an integral part of the environmental and social impact assessment for a 
project and aims to provide a two-way communication channel between the stakeholders 
and the project proponents. 

7.2 STAKEHOLDER IDENTIFICATION 

501. In recognition of the diversity of views within any community, it is very important to 
obtain a clear understanding of the different stakeholders and to analyze their capacity and 
willingness to be involved in some or all of the project and its planning process. It is important 
to be aware of how different power relations can distort participation. It is also important to 
examine how community skills, resources, and ‘local knowledge’ can be applied to improve 
project design and implementation. All of this can be achieved by careful use of the various 
tools of stakeholder consultation. Therefore, the following participatory techniques were 
employed during stakeholder consultations: 

 Identification of the stakeholders for consultation, reconnaissance of the proposed 
Project Site and initial discussions with the stakeholders. 

 Appraising the identified stakeholders for the purpose of initial consultation and or 
holding regular follow up consultation meetings. 

 Informal meetings with communities. 
 Focus Groups with participants in communities. 

7.2.1 Categories of Stakeholders 

502. At the first round of consultation process (scoping) all possible stakeholders were 
identified to be consulted. Identified stakeholders were classified as primary and secondary 
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stakeholders. 

Primary Stakeholders 

503. Primary stakeholder is an individual person or group of persons directly impacted by 
the project interventions. Project’s primary stake holders include affected persons, general 
public and farmers residing in the project area. 

Secondary Stakeholders 

504. Secondary stakeholders can be categorized as institutions which are indirectly affected 
or may be affected by project activities. Moreover, these institutions have a prominent role 
in the successful implementation of the project. 

7.2.2 Methodology 

Primary Stakeholders Consultation 

505. Apart from gathering of quantitative data through household survey of the area of 
influence of the project and 100% survey of project affected people by Social and ecological 
baseline survey subcontractors. Primary stakeholders were consulted during informal and 
formal meetings held in the project site and area as well. The consultation process was 
carried out in the Urdu language followed by the translation in local language where required. 
During these meetings a simple, non–technical, description of the project was given, with an 
overview of the project’s likely human and environmental impacts. This was followed by an 
open discussion allowing participants to voice their concerns and opinions. In addition to 
providing communities with information on the proposed project, their feedback was noted 
during the primary stakeholder consultation. The issues and suggestions raised were 
recorded in field notes for analysis, and interpretation. By reaching out to a wider segment 
of the population and using various communication tools such as participatory needs 
assessment, community consultation meetings, focus group discussions, in–depth 
interviews, and participatory rural appraisal EIA involved the community in active decision–
making (Table 7.1).   

Secondary Stakeholders Consultation 

506. Secondary stakeholder consultations were more formal as these involved government 
representatives during face–to–face meetings. They were briefed on the EIA process, the 
project design, and the potential negative and positive impact of the project on the area’s 
environment and communities. It was important not to raise community expectations 
unnecessarily or unrealistically during the stakeholder consultation meetings in order to 
avoid undue conflict with community’s leaders or local administrators. Project involves no 
land acquisition and resettlement of people, and it is concerned with only existing ROW of 
CBC so there is no impact on forests, major highway, Crops. Local road alongside of CBC 
and community roads will be impacted during construction so local representatives of 
highway department were consulted. Meetings with institutional stakeholders were 
organized to discuss specific issues of the project and potential impacts on local and regional 
environment. In these meetings, stakeholders were informed about the salient features of 
the project and location of activities (Annex D). The Punjab Irrigation Department was 
consulted on different occasions to seek their inputs, feedback and opinion on the design 
and scope of the project. Institutional stakeholder of highway raised their concerns and gave 
useful suggestions. 
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7.2.3 Points Discussed 

507. Following points were discussed during the public consultations: 

 Project components, its activities and impacts. 
 Needs, priorities and reactions of the population regarding the proposed project. 
 Entitlement for the affected of the project 
 Role of the affected in implementation of the project 
 Inputs and concerns from the relevant government departments. 

7.3 CONSULTATION FINDINGS 

 
7.3.1 Secondary Stakeholder Consultation’s Outcomes 

 
508. Key outcomes of secondary stakeholders’ consultations were 

i. Areas along canal alignment are mostly underdeveloped so there are no major 
highways in canal route except Jhang-Bhakkar Road. 

ii. Canal only crosses some roads, so bridges must be rehabilitated or rebuilt given 
at crossing points and these will be sufficient to reduce impacts on transportation. 

iii. Land erosion chances are very less however landscape will be improved. 
iv. The construction related issues - such as waste disposal and hazards for the 

nearby communities should be adequately addressed during the project 
construction. 

v. Ensure that contractors do not use private land for parking construction machinery. 
vi. Avoid dumping construction material along the highway and median. 
vii. Adopt measures to minimize dust, smoke, and noise pollution, and to control 

spillages from construction machinery. 
viii. Provide proper diversions for traffic during construction to avoid traffic congestion, 

related hazards, and dust emissions. 
ix. Carry out construction activities at appropriate timings to avoid traffic jams / 

hazards. 
x. Proper traffic management plan should be provided during construction activities. 
xi. Job opportunities should be provided to the locals during construction activities. 
xii. Safety of local residents along the canal side should be ensured particularly due 

to land sliding and stones rolling. 

Table 7-1 Contact details of the officials were met are tabulated below 

Sr. No Name Designation Contact Number 

1. Muhammad Aamir Khan District Wildlife Officer, Khushab 0333-6835763 

2. Shahid Nawaz Khan District Wildlife Officer, Bhakkar 0333-6031719 

3. Jamshaid Ahmed Wildlife Inspector, District Layyah 0346-8812426 

4. Muhammad Azeem District Forest Officer, Khushab 0334-0008326 

5. Tajamul Hussain Chughtai District Forest Officer, Bhakkar 0453-92200123 

6. Capt (R) Waqas Rashid Deputy Commissioner Bhakkar 0320-5500103 

7. Anwar Ali Kanjo Assistant Commissioner Mankera (0453) 410022 

8. Amjid Saeed Head PMO Barrages, Irrigation  03224003849 

9. Malik Pervez Arif Director Environment/Social, PMO 03406170086 

10. Shahid Nawaz Chief Engineer Irrigation, sargodha  

11. Engr Asif Gul Senior Engineer GTC, Sargodha 03006013747 
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7.3.2 Consultative Discussions with Women along the Project Alignment 
 
509. The feedback regarding the consultations with the women resided in the villages/ 
settlements along the proposed alignment of GTC reveals that most of the women were 
helping their male members in performing their activities relating to the farming and livestock 
raising. Moreover, the women pointed out the following main concerns/ feedback associated 
with this project: 

 
 Livelihood assistance to restore their economic activity. 
 Women routine activities/jobs should not be affected due to the implementation of the 

Project. 
 Passage/ crossing at different locations along the canal should not be stopped during 

implementation of civil works. 
 Health and education facilities especially for women should be improved as a benefit 

to the local population of the project area. 
 Organize some vocational training for income generating activities for women to 

increase the overall household income. 
 The relocation of affected business structures will have a negative effect for their 

owners, if proper compensation and relocation/ shifting assistance are not provided. 
 Male household members should be employed in the project related jobs so that they 

can stay in their own community, rather than seeking employment outside the project 
area. In this way their social safety could be enhanced. 

510. A list of public consultations with women from communities of project area is presented 
below in Table 7-4.  

  
511. A summary of overall concerns/ feedback of the governmental organizations and 
community representatives related to gender impacts have been discussed above, while the 
proposed action to be taken or arrangements is presented in Table 7-2. 

Table 7-2 Persons consulted wrt Gender Studies 

Date Name and Location Findings of Meeting 

6/8/2019 Mr Imtiaz Mengal, Deputy Director, 
Social Welfare Department, Khushab 

Women need vocational trainings for skill 
enhancement; people of the project area are very 
conservative they do not let complete any 
scheme successfully for the welfare of society or 
women. Due to non-availability of irrigation 
system people are trying to sale their land in 
cheaper rates. 

6/8/2019 Ms Munawar Sultana, Head of Social 
Welfare Society, Khushab 

Women need to access to higher education, 
there are schools for girls only at primary level. 
Women should be provided home based, 
business like stitching and embroidery.  

7/8/2019 Ms. Ishrat and Mr. Asif, Social 
Mobiliser’s of Strengthening 
Participatory Organization, Khushab. 

Early age marriage forced marriage system still 
exists in this area. Women do not have 
inheritance right on the property. 

7/8/2019 Kaneezah Bibi at Sheikhan Da Dera, 
Nurpur Tehsil and it is the Main canal 
Command Area. 
 

The main finding was there is issue for women 
is to bring drinking water from far areas. Women 
work on agricultural land and also participate in 
fodder cutting. 

8/8/2019 Mr Khizar Hayyat, Deputy Director, 
Social Welfare Department, Bhakkar. 

There are some areas where women need 
awareness session on political issues because 
they do not even know they have right to cast 
their votes. 
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Date Name and Location Findings of Meeting 

9/8/2019 Personal Assistant (PA) Assistant 
Commissioner Chaubara 

Patriarchy family system is common in the area 
that’s why there is male dominancy everywhere 
and women have not power of decision making 

 

7.3.3 Primary Stakeholders 
 
512. People or groups who are directly affected (positively or negatively) by the Project are 
called Primary Stakeholders. In the case of GTC Project, the Primary Stakeholders may 
include; 

 Potential PAPs i.e. inhabitants of villages who may be subject to direct or indirect 
impact on their residences or access to their workplaces during the construction 
period, or by any kind of project action, or who may have other interests in the project  

 Farmers who will be potentially impacted by this project, positively in the long term 
through water availability from the proposed canal, and also, potentially, negatively 
due to the minor risk of disruption due to construction of irrigation supply canal  

7.3.4 Agreement Contents  
 
513. The TrTA team and ecological & social baseline subcontractor carried out public 
consultation in the project area and the summary of consultations are presented in below 
Table 7.1 Details of the consultations as date, location and names of participants and the 
issues discussed with participants views are presented in Annex D. 

 
Incorporation of Stakeholder Views and Opinions 
 
514. Above mentioned views, opinions and requests of the stakeholders were taken into 
consideration not only in environmental assessment and management but also in the project 
designs. For example, observations on the impact of noise and air pollution during 
construction was considered in the EIA preparation and the EMP contains required 
mitigation. 

 

7.4 INFORMATION DISCLOSURE 

515. The national regulations and ADB safeguard policy (discussed in Chapter 2 of the 
present document) require project proponents to carry out disclosure of the EIA report. 
Accordingly, the copies of EIA will be placed at the office of EPA Punjab, at the Project Site 
i.e., DO Environment office Khushab, Bhakkar & Layya, Executive Engineer Irrigation 
Department GTC Project, and the Punjab Public Library Lahore so as to be accessible to 
project beneficiaries, local NGOs and general public. A copy of the EIA report will be sent to 
the ADB Info Shop before the Bank begins formal appraisal of the project. 

 

7.5 EPA APPROVAL 

516. The EIA report duly reconciled with PMO will be submitted to EPA Punjab for obtaining 
No Objection Certificate (NOC). The approval from EPA (NOC-No Objection Certificate) for 
the Project is mandatory requirement before its commencement. 
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Table 7-3  Primary Stakeholder consultations (Men): Concerns and Response 
Date Name Caste UC Chak/Village Concern & response 

6/11/19  Gohar Wala, Tehsil Mankera 
 The farmers expressed their willingness and 

cooperation with the project staff during survey and 
implementation of the project.  

 The participants requested timely payment of land, 
trees/ orchards & structures affected by land 
acquisition. Response. A social and resettlement 
survey has been completed and a resettlement 
framework is being prepared which will outline the 
procedure for compensation of the land to be acquired. 

 When construction will start? Response. The 
participants were briefed about the schedule of project 
implementation and technical matters moreover, they 
were told after completion land acquisition, resettlement 
process and clearance of RoW. 

 How the price of the land will be evaluated? Response 
The price of the land will be determined by the 
respective DC office (Bhakkar & Layya) according to the 
categories of land and proper compensation will be 
made to the affected landowners. 

 Due to construction of canal crossing will become a 
problem to travel other side. Response: Road & foot 
bridges will be provided at different location to cross the 
canal for their mobility. 

 Our personal or community infrastructure damaged due 
to construction activities should be rehabilitated by 
contractor or PID. 

 

Nawaz Umar Draz Gohar Wala Gohar Wala 

Khuda Bux M. Nawaz Gohar Wala Gohar Wala 

Ghulam Rasool 
Ghulam 
Fareed 

Gohar Wala Gohar Wala 

Khuda Bux Afzal Gohar Wala Gohar Wala 

Ghulam Haider Alam Sher Gohar Wala Gohar Wala 

Altaf Hussain Nasir Abbas Gohar Wala Gohar Wala 

Haji Allah Ditta 
Zaheer 
Ahmad 

Gohar Wala Gohar Wala 

Noor Mohammad 
Qamar 
Abbas 

Gohar Wala Gohar Wala 

Ghulam Mohammad Sabir Gohar Wala Gohar Wala 

Allah Ditta Farooq Gohar Wala Gohar Wala 

Hussain Buksh Bakhtali Gohar Wala Gohar Wala 

Faiz Rasool 
Abdul 
Majeed 

Gohar Wala Gohar Wala 

M. Ameen 
Wazir 
Hussain 

Gohar Wala Gohar Wala 

Feroz Hussain Shah 
Saleem 
Abbas 

Gohar Wala Gohar Wala 

Khalid Bashir M Zaheer Gohar Wala Gohar Wala 

7/11/19 Mankera, Tehsil Mankera 
 Various surveys were conducted for the alignment of 

proposed Main Canal, which alignment has been 
finalized? Response:  A briefing was given about the 
alignment and map shown depicting the route of the 
proposed canal. With the help of GPS, alignment was 

Haji Ahmad Channa Mankira Dhandi 

Ghulam Akbar Cheena Mankira Dhandi 

M Amin Cheena Mankira Dhandi 
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Mehar Hussain Chhona Mankira Dhandi shown practically in the field. 
 The participants requested that labour should be hired 

from villages falling in RoW of main canal. Response. 
Although it is the responsibility of the contractor, 
however EIA would recommend it. 

 Construction activities will disturb the people by noise 
pollution and dust. Response. Remedial measures will 
be adopted to minimise the adverse effects during 
construction. 

 The rural women actively participate in outdoor socio-
economic activities such as herding livestock, 
agricultural activities, picking fuel wood etc. Their 
privacy should not suffer due to the project activities. 
Response: Local norms and customs will be respected 

 Safety of general public residing very near to sites 
where excavation is to be carried will particularly be at 
stake. The local people, particularly the children and 
women, may get injuries or even fatalities. Response. 
To enhance safety of local people the contractor should 
use protective devices, including wire mesh 
containment, displaying warning signs along the work 
site, blowing sirens, etc. 
 

Haji Ahamd Chhena Mankira Dhandi 

Ghulam Akbar Panjana Mankira Dhandi 

Khadim Hussian Chhena Mankira Dhandi 

Ghulam Akbar Chhena Mankira Dhandi 

Ghulam Muhammad Lanjana Mankira Dhandi 

Abdul Kareem Chhena Mankira Dhandi 

M Ameer Chhena Mankira Dhandi 

15/11/19 Patti Balanda, Tehsil Mankera  Which type of the canal has been proposed? 
Response: Lined canal has been proposed. It will 
reduce seepage, losses of irrigation water and make 
irrigation system more efficient. 

 The participants requested that road bridges may be 
constructed on the canal nearby location. Response: 
provision of bridges is also included in the project.  

 How the price of the land will be evaluated? Response: 
The price of the land will be determined by the Revenue 
Department according to the categories of land and 
compensation will be made to the affected landowners. 

 When compensation for land and other assets will be 
made? Response: After approval of LARP and before 
execution of civil work, compensation will paid to the 

Manzoor Bhaday Patti Balanda Dharooni 
Khuda Bakhsh Bhaday Patti Balanda Dharooni 
Jan Muhammad Bhaday Patti Balanda Dharooni 
Allah Dawaya Bhaday Patti Balanda Dharooni 
M Sharif Bhaday Patti Balanda Dharooni 
Allah Yar Bhaday Patti Balanda Dharooni 
M Hassan Bhaday Patti Balanda Dharooni 
M Akbar Bhaday Patti Balanda Dharooni 
Ghulam Haider Bhaday Patti Balanda Dharooni 
Allah Wasaya Bhaday Patti Balanda Dharooni 
M Manzoor Bhadda Patti Balanda Dharooni 
Khan Muhammad Bhadda Patti Balanda Dharooni 
Khan Muhammad Bhadda Patti Balanda Dharooni 
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Mandana Bhadda Patti Balanda Dharooni 

DPS. 
 Whether jobs will be provided to the locals? Response:  

Unskilled labors will be hired from the local. 
 Project activities may produce dust or gaseous 

emissions and noise/vibration during construction 
phase. Response:  Proper mitigation measures will be 
taken by contractor. 

16/11/19 Nawan Kot, Tehsil Choubara  It is anticipated that a large quantity of excavated 
material will need to be disposed of (will be used in side 
lining of canal). If this waste material is not properly 
disposed of, it will contaminate the soil and water 
resources, especially during the rainy season. 
Response:  Excavated material will be managed 
properly, and if dumping required than dumped it in 
proper place. 

 How compensation will be paid? Response:  Fair valuation 
of the affected structures being carried out as per ADB 
policy and payments will be made under a transparent 
system. 

 Is there any crossing section to connect the settlements at 
both sides? Response:  Suggestion has been noted and 
bridges are being proposed for the mobility of the 
community. 

 The villagers requested compensation for land falling 
within the RoW in accordance with the latest market 
rates. 

 The participants of village requested for the supply of 
drinking water from canal 
 

Manzoor Hussain Salana Jat Nawa Kot Khu Pur 
Qadar Bux Darkhan Nawa Kot Khu Pur 
Bashir Ahmad Malana Jat Nawa Kot Khu Pur 
Rasheed Ahmad Darkhan Nawa Kot Khu Pur 
M Murad Wadu Nawa Kot Khu Pur 
Khan Muhammad Burna Nawa Kot Khu Pur 
M Hussain Rehmani Nawa Kot Khu Pur 
Jewan Ali Wadu Nawa Kot Khu Pur 
Malik Gama Burana Nawa Kot Khu Pur 
Jewan Ali Burana Nawa Kot Khu Pur 
M Hanif Bhatti Nawa Kot Khu Pur 
Malik Magi Burana Nawa Kot Khu Pur 
Malik Game Burhana Nawa Kot Khu Pur 
Shah Muhammad Malana Jat Nawa Kot Khu Pur 
Gul Muhammad Kumhar Nawa Kot Khu Pur 

Qadae Bux Malana Jat Nawa Kot Khu Pur 

19/11/19 Chobara Tehsil Choubara  When construction will start? Response:  The 
participants were briefed about the schedule of project 
implementation and technical matters moreover, they 
were told after completion land acquisition, resettlement 
process and clearance of RoW. 

 Although tube wells are present, they have tested the 
quality of drinking water and test results shows that the 
water is not suitable for drinking. Community requested 
that there should be water allocation for drinking 

Noor Mohammad Budh Chobara 
Budhana 

Wala 

Rabnawaz Budh Chobara 
Budhana 

Wala 

Malik Ameer Budh Chobara 
Budhana 

Wala 

Ameer Mohammad Budh Chobara 
Budhana 

Wala 
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Allah Wasaya Budh Chobara 
Budhana 

Wala 
purpose for the local communities. 

 Local norms should be honored by construction staff. 
 Contractor should establish construction camps on 

waste land and should not disturb productive agriculture 
land. 

 If possible, Side ponds near the communities should be 
provided for the washing and livestock so that the canal 
embankments should be protected. 

Ammar Budh Chobara 
Budhana 

Wala 

Manzoor Budh Chobara 
Budhana 

Wala 
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Table 7-4 Primary Stakeholder consultations (Women): Contact detail 
Date Location Respondent name 

6-11-2019 Village Gohar Wala, Tehsil 
Mankera, Bhakkar 

Ruksana Parveen 
Nighat Perveen 
Rabia  
Kaneez 
Samreen 
Nazeran 
Tahira 

9-11-2019 Korekhel, UC Patti balanda, Tehsil 
Mankera, Bhakkar 

Khalida 
Najma 
Zareena Bibi 
Azeezan 
Haseena 
Shahnaz 

10-11-2019 Budhanawala, UC Karluwala, 
Tehsil Mankera, Bhakkar 

Shameem Akhtar 
Naseem Fatima 
Kausar Iqbal 
Hajran Bibi 
Sobia Iqbal 
Wazeeran Mai 
Anwar bibi 

11-11-2019 Sida Sharif, UC Noorpur 2, Tehsil 
NoorPur Thal, Khushab 

Ruksana Bibi 
Bashiran  
Bakhat 
Humera 
Samia 
Kanwal 
Najma 

11-11-2019 Kalwal, UC Rahdari, Tehsil 
Noorpur Thal, District Khushab 

Sardaran  
Nasreen 
Safia 
Shahnaz  
Adeela 

17-11-2019 Choubara, Tehsil Choubara, 
District Layyah 

Bushra bibi 
Rifat bibi 
Farida Kousar 
Zahida Perveen 
Wazeeran Mai 
Saima Mukhtiar 

17-11-2019 Taraki, UC Nawankot, Tehsil 
Choubara, District Layyah 

Haseena 
Rahmat 
Farzana 
Saira bibi 
Khurshid mai 
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CHAPTER-8  
ENVIRONMENTAL MANAGEMENT PLAN (EMP) 

 

8.1 INTRODUCTION 

517. This document provides an overall approach for managing and monitoring 
environment and social related issues and describes the institutional framework and 
resource allocations proposed by the Punjab Irrigation Department to implement the 
Environmental Management Plan (EMP) for construction of GTC project.  

518. During the EIA process mitigation measures have been identified to minimize the 
adverse environmental impacts of the project and keep it within acceptable limits. The 
Environmental Management Plan (EMP) has been developed to effectively implement the 
monitoring and mitigation measures identified in the EIA. ADB places strong emphasis on 
the preparation of EMPs during project processing and on setting out conditions and targets 
to be met during project implementation. The EMP has been prepared in conformity with 
Asian Development Bank’s Safeguard Policy Statement (2009). 

8.1.1 Objectives of Environmental Management Plan 

519. An Environmental Management Plan provides a mechanism to address the adverse 
environmental impact of a project during its construction, to accelerate project benefits, and 
to introduce standards of good practice to be adopted for all project works. The objectives 
of the EMP are to:  

 Define the responsibilities of the project proponents, contractors, construction, 
supervision consultants and environmental monitors;  

 Facilitate the implementation of the mitigation measures identified in the EIA;  
 Define a monitoring mechanism and identify monitoring parameters;  
 Provide a procedure for timely action in the face of unanticipated environmental 

situation; and  
 Identify training requirements at various levels. 

8.1.2 Regulatory Requirements and Applicable Standards 

520. National Regulatory Requirements. These has been discussed in Chapter 2 of this 
report. 

521. Status of Regulatory Clearances. An EIA will be submitted by the PMO to the 
Punjab-EPD. The Punjab- EPD will review the environmental and social documentation to 
determine the scope and locations of the hearing(s). According to the regulatory 
requirements, The EPD will hold mandatory public hearings for the project and publish a 
mandatory 30-day Notice for Public Hearing in the national/local papers prior to providing 
the environmental clearance. After the successful public hearing, the EPD will issue the 
NOC. 

8.1.3 Components of the EMP 

522. The EMP has the following components: 

 Organizational structure; roles and responsibilities 
 Mitigation Plan  
 Environmental monitoring plan  
 Emergency response plan for breach of Canal (Annex E)  
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 Communication and documentation  
 Change management  
 Environmental training  
 Capacity development  
 Chance Find Procedure (Annex F) 
 Waste Management Plan for Construction Waste & Campsite Waste during 

Construction Phase (Annex G) 

523. The above-mentioned components will be followed for Construction of GTC Project. 
These components, as per requirements will be incorporated into various contract 
documents and agreements needed for the implementation of the project. The components 
include brief description of the environmental aspects of the project activities, listing of 
mitigation measures, reporting on types of non-compliance with respect to EIA or 
Environmental Management Plan (EMP) and EPA conditions of approval expected during 
implementation of the project, checklists for identification of non-compliances and format 
for environmental issues tracking report. 

8.2 ORGANIZATIONAL STRUCTURE ROLES AND RESPONSIBILITIES 

524. This section provides institutional arrangements for environmental management 
during the proposed activity and defines the roles and responsibility of the various 
organizations/departments. The roles and responsibilities of various project entities for the 
environmental and social management are discussed below. Overall organization structure 
is shown in figure 1. 

8.2.1 Project Management Office (PMO) 
 

525. The overall responsibility for the implementation of Environmental 
Management/Monitoring Plans rests with the Project Management Office (PMO), with the 
assistance of Environment and Social Unit (ESU) of PMO. The ESU consists of Director 
(Environment and Social Safeguards), Deputy Director (Environment), Deputy Director 
(Social) Deputy Director (Resettlement). Construction Supervision Consultant (CSC) will 
assist and advise PMO in implementation of EMP. 

526. PMO will assume overall responsibility for ensuring: 

 That while executing the contract and undertaking the construction all environmental 
norms, regulations and requirements promulgated by Pakistan Environmental 
Protection Council (PEPC), Punjab Environmental Protection Act (PEPA) 1997 
(Amendment 2012), Environmental Protection Agency (EPA) Punjab and particularly 
Asian Development Bank environmental safeguard policy, with respect to the work site 
and adjacent areas are fully respected and implemented 

 That Contractor and Construction Supervision Consultant (CSC) appoint a dedicated 
environmentalist and allied staff. PMO will also ensure that all environmental 
personnel are authorized to implement the socio- environmental policies and 
requirements of the EMP 

 Coordination with relevant government departments and stakeholders on concerned 
socio-environmental issues 

 Inspection and monitoring of residual impacts of the rehabilitation and upgrading work 
and ensuring documentation of the impacts during the construction phase 

 Inspection of the significant impacts in case of unanticipated change in the project. 

8.2.2 Environmental Social Unit (ESU) 
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 ESU will monitor the environmental and social performance of the project, and in 
particular, adequate implementation of EMP. ESU will function in coordination with the 
Construction Supervision Consultants and will receive reports from them on behalf of 
PMO. 

 ESU will submit periodical progress and monitoring reports to all stakeholders as per 
their schedules. In this task they will seek assistance/ guidance from Construction 
Supervision Consultants as and when required. 

 ESU will closely liaise with Construction Supervision Consultant Environmentalist 
(CSCEnv.) and Contractor Environmentalist (CEnv.) of the supervision consultants 
and contractor, respectively. 

8.2.3 Contractor 

527. The contractor will be responsible for the implementation of EMP in the field. The 
contractor will ensure that EMP is implemented fully and is integrated into the project 
implementation. In case the contractor fails to implement any part of EMP, PMO will reserve 
the right to get it done at the cost of the contractor. The cost of any such work will be 
determined by the Construction Supervision Consultants and will be adjusted from amount 
due to the contractor. The contractor will also be responsible for communicating with and 
training of project staff in the environmental and social aspects and implementation of the 
EMP. The contractor will develop the Health, Safety, and Environment (HSE) Plan; submit 
to the Construction Supervision Consultants for their review and approval, before the 
commencement of the physical works at the site.  

528. As described earlier as well, the contractor will appoint a dedicated Environmental 
Officer at the site, who will ensure EMP implementation at the site, and will liaise with 
Construction Supervision Consultant and ESU for this purpose. 

8.2.4 Construction Supervision Consultants 

529. The construction supervision consultants will supervise the contractor and will be 
responsible to ensure quality of work and fulfillment of contractual obligations of the 
contractor. The construction supervision consultants will also ensure that the contractor 
fulfills all the EMP requirements and implements all its components adequately. For this 
purpose, the supervision consultant will appoint a full-time dedicated Environmentalist at 
the site, who will supervise the EMP implementation at the site, and liaise with office based 
Environmental Specialist (Consultant), and Environmental Officer (Contractor) and ESU for 
this purpose. 

530. Overall responsibility for Environmental Management and Monitoring will rests with 
the Project Management Unit (PMU) of the Irrigation Department, Government of the 
Punjab (GoP), which will be headed by a Project Director (PD). The Directorate of 
Environment and Social Safeguards PMO will act as Environmental Management Office. 
The environmental team of PMO will be composed of a Director (Environment and Social 
Safeguards) and four Deputy Directors.  During the reported period the post of Director 
(Environment and Social Safeguards) will remain under the additional charge of Deputy 
Director (Community Relations). The organizational set up of PMO Safeguards Unit for the 
implementation of the Environmental Management and Monitoring Plans is shown in Figure-
8.1. 

531. The PMO will be supported by Design and Construction Supervision Consultant 
(DCSC) during implementation and monitoring of the EMP. Environmental Unit (EU) of 
DCSC comprising of an Environment Specialist and two Environment Inspectors (Figure-
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8.1) will be responsible for day to day monitoring of the provisions of the EMP with the 
assistance of field civil work Inspectors and reporting any non-compliances of the 
Contractor to the PMO and to the respective Resident Engineer (RE) as well. During site 
inspection if any deficiencies found in the implementation of the EMP, corrective actions will 
be suggested.   

Figure 8.1 Organizational Setup for EMPs Implementation 
 

 

8.3 MITIGATION MEASURES AND IMPLEMENTATION PLAN 

532. The mitigation plan is a main component of EMP. The mitigation plan includes 
measures to mitigate potential negative impacts and enhance its positive impacts of the 
project. This section outlines the potential impacts of the proposed project on the physical, 
biological and socioeconomic environment and their associated mitigation measures. It also 
assigns the responsibilities for implementing these measures and frequency as well. The 
Mitigation Plan for the activities likely to have a direct impact on the environment and 
community is presented in Table 8.1 & 8.2.
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Table 8-1 Environmental Management Plan (EMP) 

S. No. Aspect Project Impact Mitigation Measures Responsibility Costs 
Execution Monitoring USD ‘000 

Planning and Design Phase  

1. Land 
Acquisition 
 

Land acquisition and resettlement  All the activities requiring land acquisition are being planned and 
carried out by PID. Most of the Private land has been acquired 
under the 1894 Land Acquisition Act and the cost of that land has 
been paid to the Revenue Department who is responsible to pay 
owners. An appropriate framework agreement should be 
completed and signed by all the concerned parties.  

 Land Acquisation Resettlement Plan (LARP) is being prepared to 
compensate and restore the livelihood of the affectees.  

Executing 
Agency 

Executing Agency LARP costs 

2 Biodiversity of 
protected Rakh 
areas 
 

Fragmentation and disturbance to 
biodiversity values through bisection by 
canals and Distributries.  
 

The technical feasibility of the recommended redesign and 
realignment of distributary canals as described in Section 6.3 of the 
EIA to minimize disturbance and impact to the ecology of the Rakh 
areas will be further investigated for technical feasibility and 
consequences for water distribution.. 

Design 
Consultants 

EA Design costs 

In the cases where canals encroach on Rakh areas, adequate and 
appropriate loan funds will be directed towards additional 
resources, expertise and community capacity building for 
conservation management of the fragmented Rakh. This will be 
guided by the preparation and implementation of a Biodiversity 
Action Plan. The TOR for Biodiversity Action Plan preparation is 
attached at Annex C of the EIA and includes a concept paper on 
BAP implementation. 

TRTA team, 
EA 

EA Included in 
separate 
Biodiversity 
Action Planning 
and 
Implementation 
package 

In the cases where canals encroach on Rakh areas, the following 
design features will be incorporated: 
 Canals, and especially the broad branch canal, should be 

equipped with wildlife crossing points. These will be 
designed and located based upon detailed wildlife survey in 
support of the Biodiversity Action Plan,and be compatible 
with conservation management directions. 

 Canal walls designed with cattle ghats, which can also facilitate 
visitation and use by waterbirds 

Design 
Consultants 

EA Design costs 
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S. No. Aspect Project Impact Mitigation Measures Responsibility Costs 
Execution Monitoring USD ‘000 

 Loss of biodiversity values by the conversion 
of protected Rakh areas to irrigated 
agriculture 

 No construction of community waterways or tertiary 
canals to support cropping within the Rakh area.; 

 No conversion of rangeland areas to agriculture within 
the Rakh area, 

 No pumping or other distribution of water from canals for 
cropping or more intensive livestock raising. 

 Provision  of water to Rakh Area as mentioned in the 
NOC from the Forest Department 

EA and Design 
consultants 

EA Design costs 

3. Impediments to the 
general public life 

Disruption to Public Life close to project site 
 

 Project should relocate the community structures at the cost 
of the proponents, 

 Fair compensation for private structures should be provided; 
 immaculate construction planning and extensive inter-

departmental coordination will be ensured to minimize the 
disruption to public life during the period of construction; 

 While finalizing construction schedules, special 
consideration will be given to the calendar of social and 
religious events. It will be ensured that the construction work 
does not cause undue impediments to the general public life 
close to, and during, such events; and 

 A bypass route should be constructed at the Project site to 
divert the traffic, thus avoiding the public traffic passing 
through the site. 

Construction 
Contractor 

 

Supervision 
Consultant 

 

LARP costs 

5. Improper canal 
Alignment 

Improper route selection of main canal and 
distributaries will lead to social issues of 
resettlement/relocation of assets and 
displacement of people 

 Most of the significant impacts of the Project have been 
addressed at the design phase (through route optimization) 
by avoiding dense settlements; and religiously sensitive 
structures. 

 PMO of PID and Land Revenue Department to ensure that 
the LAA, 1894 procedures are followed in a transparent 
manner. 

 The communities’ grievances associated with the land 
acquisition and compensation should be addressed on 
priority basis, in order to avoid any unrest/mistrust among 
the communities towards the Project. 

DC EA LARP costs 

5. Land fragmentation During community consultations, local 
people raised their concerns on 
fragmentation of land of many farmers on 

 Due consideration should be given by design consultants, 
and where possible design should be changed to avoid land 
fragmentation. Bridge should be given at appropriate 

DC EA Design costs 



Greater Thal Canal Irrigation Project  Chapter‐8 
EIA Report  Environmental Management Plan (EMP) 
 

 

8‐7 
 

S. No. Aspect Project Impact Mitigation Measures Responsibility Costs 
Execution Monitoring USD ‘000 

both sides of proposed main canal and 
distributaries 

locations of the canal in consultation with community to 
avoid Inter-Community fragmentation 

Construction Phase  
1. Soil Contamination Soil Contamination by Oil, petrol etc.  The contractor will be required to train its workforce in the 

storage and handling of materials like oils, diesel, petrol, 
other chemicals, concrete and cement, etc., that can 
potentially cause soil contamination.  

 During on-site maintenance of construction vehicles and 
equipment, tarpaulin or other impermeable material will be 
spread on the ground to prevent contamination of soil. 

 Oils, fuels and hazardous materials will be stored in 
appropriately banded areas. 

 The Solid Waste management Plan at Annex G will be 
adapted and implemented by construction contractors at 
each work site. 

CC SC 5 

2. Soil erosion/ silt run-
off 

Phenomenon may pose serious 
environmental impacts like landslides, 
slumps, slips and other mass movements. 
 

 Restore/stabilize all the freshly cut surfaces around the 
borrow pits, steep slopes and along drainage channels as 
soon as possible; 

 Seeding or plantation of erodible surfaces; 
 Planning construction activities in such a way so as to avoid 

cutting of erodible surfaces and earth movement in rainy 
season; 

 Trimming down of slopes; and 
 The supervisory staff shall ensure timely compliance of 

these measures to reduce the risk of soil erosion. 

CC SC 25 

3. Disposal of spoil Negative impacts including silt runoff, change 
of land use, sedimentation of receiving water 
bodies and loss of aesthetic values may be 
caused on the receiving lands due to 
improper disposal of spoil. 

 A Spoil management and Disposal Plan will be prepared 
during the pre-construction phase of the project. It will cover 
site storage, storage duration, haulage routes and disposal 
sites and procedures. Haulage routes and disposal sites will 
be identified by selection criteria set out in the plan, with the 
final selections being made by the contractor and approved 
by the PMO ESU. 

CC PMO and SC 8 

4. Surface or Ground 
water contamination 

The water resources, both surface and 
subsurface, may get polluted from hazardous 
construction materials, wastewater effluent, 
solid waste, silt from construction and soil 
erosion, etc.  

 Protection of surface and groundwater reserves from any 
source of contamination such as the construction and oily 
waste that will degrade its portable quality. 

 The solid waste will be disposed off in designated landfill 
sites to sustain the water quality for domestic requirements. 

CC SC 5 
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S. No. Aspect Project Impact Mitigation Measures Responsibility Costs 
Execution Monitoring USD ‘000 

 Water required for construction in such a way that the water 
availability and supply to nearby communities remain 
unaffected. 

5. Excessive use of 
groundwater 

During operations, as this is a one-crop 
perennial system (only using water during the 
Kharif season) than to obtain enough income 
and make the project viable farmers will also 
need to use groundwater to get two crops a 
year. This can lower water table of the project 
area rapidly. This impact would be of high 
significance 

 Project outputs include additional GW monitoring wells, a 
GW model, and a new regulation (expected in 2020 under 
the new Water Act to allow the government to enforce if 
oversee and to issue GW abstraction licenses) that will help 
to deal this issue comprehensively. 
 

DC EA Monitoring costs 

6. Improper 
construction 
techniques and 
monitoring 

Public inconvenience, traffic jams, 
unmanaged excavated material and dust 
problem due to excavation 

 The supervisory/ monitoring staff should be experienced 
and qualified enough to handle the excavated material and 
its disposal in designated places without harming local 
environment. Additional training may be provided. 
Supervision and training for the contractor’s staff shall also 
be required. 

CC SC 3 

7. Air Pollution Dust and exhaust emissions may cause 
nuisance to the local resident  

Gaseous Emissions 
 All vehicles, used during construction activities, shall be in 

good condition and shall be properly tuned and maintained 
by the contractor in order to minimize the exhaust 
emissions; 

 Emissions from power generators and construction 
machinery are important point sources at the construction 
sites. Proper maintenance and repair is needed to minimize 
the hazardous emissions; 

 Open burning of solid waste from contractor’s camps shall 
not be allowed. 

 NEQS applicable to gaseous emissions generated by 
construction vehicles, equipment and machinery should be 
enforced during construction works. 

CC SC 8 

Dust Emission 
The material being transported or stored at the stockpiles 
will be kept covered with plastic to ensure protection of 
ambient air from fugitive emission during wind-storm 
emissions. 

CC SC 5 

8. Noise and vibration  Selection of up-to-date and well-maintained plant or 
equipment with reduced noise levels ensured by suitable in-

CC SC Construction 
costs 
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S. No. Aspect Project Impact Mitigation Measures Responsibility Costs 
Execution Monitoring USD ‘000 

Disturbances to local residents in the form of 
increased noise levels and vibration due to 
movement of construction machinery  

built damping techniques or with appropriate muffling 
devices; 

 Providing the construction workers with suitable hearing 
protection like ear cap, or earmuffs and training them in its 
use;  

 Preferably, restricting construction vehicle movements 
during night-time; 

 Machinery with low noise level or machinery with noise 
shielding and absorption should be used; 

 The plants and equipment used for construction will strictly 
conform to noise standards specified in the NEQS; 

 Vehicles and equipment used will be fitted, as applicable, 
with silencers and properly maintained; 

 In populated areas, the construction activities will be 
restricted to be carried out between 6 / 7.a.m. and 20:00 
p.m;       

 Hedges and high boundary walls should be used as noise 
barriers in sensitive areas such as schools, hospitals and 
mosques; 

 Public hearings should be held to discuss appropriate 
solutions and materials to control noise (e.g. mud or brick 
walls, bushes, etc.); and 

 In accordance with the Environmental Monitoring Plan noise 
measurements will be carried out at locations and schedule 
specified to ensure the effectiveness of mitigation 
measures. 

CC SC 10 

9 Accidental damage 
to utilities in 
excavated areas 

Damage to existing utilities like temporary 
water supply scheme causing 
inconvenience to the local people. 

 Coordination between different utility departments shall be 
maintained to get the details of existing utilities (if any) 
before starting construction of the proposed Project. 

 Have construction crews and supervisors be alert for buried 
historic, religious, and cultural objects and provide them with 
chance find procedures to follow if such objects are 
discovered. Provide incentives for recovery of objects and 
disincentives for their destruction. 

CC SC Construction 
costs 

10. Traffic disruption Disruption to flow of traffic especially in the 
area where excavation would be done on 
road; operation of excavator and movement 
of vehicles carrying construction materials 

 Construction traffic hindrance should be avoided by 
providing proper diversion and signage. 

 Traffic management plan will be prepared by the contractor 
after consultation with RE for its implementation. 

CC SC 10 
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S. No. Aspect Project Impact Mitigation Measures Responsibility Costs 
Execution Monitoring USD ‘000 

will certainly hamper the existing traffic 
movement. This may disturb the existing 
traffic and also may cause inconvenience to 
public especially during peak seasons i.e. 
during summers.  

 GRM will be put in place to address community grievances 
in this regard. 
 

11. Occupational Health 
and Safety  

Health risks and work safety problems may 
result at the workplace if the working 
conditions provide unsafe and/or unfavorable 
working environment and due to storage, 
handling and transport of hazardous 
construction material. 

 All project related staff will be provided with the required 
personal PPE and shall be trained to make sure that they 
are aware of the usefulness and correct use. 

 Working at heights and in confined spaces should be done 
after obtaining approvals from the safety supervisors and 
should regularly be monitored. 

 Emergency preparedness and response plan and 
emergency escape routes shall be identified and all the 
workers will be made aware of them. 

CC SC Construction 
costs 

12. Rain effect Extreme weather conditions such as rainfall 
during the monsoon season.  

 Construction work should be phased in such a way that 
meets the demand of the climatic variations of the project 
area. 

CC SC Construction 
costs 

13. Vegetation loss   Cutting of shrubs, bushes and some trees will 
occur on the ROW of civil works and in 
construction sites. 
 
 
 
 
 
 
 

 The Contractor’s staff and labour will be strictly directed not 
to damage any vegetation such as trees or bushes. They 
will use the paths and tracks for movement and will not be 
allowed to trespass through farmlands. 

 The collaboration with Forest Department would be helpful 
in choice of appropriate species, identification of available 
space and planning the plantation work in right planting 
season (spring and monsoon); 

 Contractor will provide gas cylinders at the camps for 
cooking purposes and cutting of trees/bushes for fuel will 
not be allowed. 

CC SC 5 

 Tree removal in Rakhs will require that compensation be 
paid to the Forestry Department according to a standard 
formula. 

EA Forestry 
Department 

880 
 

 The loss of trees along canals will be offset by carrying out 
tree plantation on large scale in accordance with Tree 
Plantation Plan. ((10) saplings of plants should be planted 
in compensation of cutting of one (01) tree). 

CC and PMU Forestry 
Department 

2,740 
(separate 

Project Output 
(sub-output 1.4)) 

14 Biodiversity  Loss of biodiversity values due to footprint of 
construction activities and sites and 
disturbance from the scale of activities  

Mitigation measures are set out in the Biodiversity Management 
Plan (BMP), which covers safeguards for wildlife and habitats 
during construction. The BMP is part of this EMP. 

CC SC and EA 25 
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S. No. Aspect Project Impact Mitigation Measures Responsibility Costs 
Execution Monitoring USD ‘000 

 
15. Impacts on Local 

Communities/ Work 
force 

During the construction phase, general 
mobility of the local residents and their 
livestock in and around the project area is 
likely to be hindered. Likewise access to the 
natural resource may be affected. This 
particularly applies to the women and 
children. 

 The contractor will ensure that the mobility of the local 
communities, particularly women and children, and their 
livestock should not be hindered by the construction 
activities. The contractor will provide alternate and safe 
track for community quite at a distance away from the 
construction areas. Similarly, appropriate crossing points 
will be provided at the access road during its construction 
for daily works and having free access to the natural 
resources of the local population.  

CC SC 15 

16. Social disruption The presence of outside construction 
workers inevitably causes some degree of 
social disruption and even active disputes 
with the local community as a result of 
social/cultural differences. 

 The Contractor will be required to maintain close liaison with 
the local communities to ensure that any potential conflicts 
related to common resource utilization for the project 
purposes are resolved quickly. 

CC SC 5 

17. Safety and noise  
hazards 

The night-time working will be having intrinsic 
problems relating to safety and noise 
hazards for the communities. 

 It is desirable that the night-time working may be avoided at 
places where settlements are very close to the construction 
sites. 

 The Contractor will share the plan and schedule of night-
time working with the Supervision Consultants for approval. 

CC SC 2 

18. Gender Issues The rural women actively participate in 
outdoor socio-economic activities such as 
livestock rearing, bringing of potable water, 
etc which may also be affected by the project 
activities. 
The induction of outside labor may create 
social and gender issues due to the 
unawareness of local customs and norms. 

 The Contractor will have to select specific timings for the 
construction activities particularly near the settlements, to 
cause least disturbance to the local population particularly 
women. 

 Contractor will warn the staff strictly not to involve in any un-
ethical activities and to obey the local norms and cultural 
restrictions particularly with reference to women. 

CC SC 2 

19. Safety Hazards for 
local people 

Occurrence of accidents/ incidents during the 
construction activities. 

  All safety precautions will be taken to transport, handle and 
store hazardous substances, such as fuel. 

 Protective fencing to be installed around the Camp to avoid 
any accidents. 

CC SC 5 

 

Environmental Management Plan (Operation Phase) 
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S. No. Aspect Project Impact Mitigation Measures Responsibility Costs 
1. Improper distribution 

of Irrigation water 
 

There is possibility of social conflict, due to 
unavailability or improper distribution of Irrigation 
water in the area. 

 Agreements between different communities should be made; 
 Water management rules and regulations must incorporate 

ways to tackle such issues as water scarcity and surplus flows; 
 Compensate downstream Farmers in case of any water rights 

losses; 

EA Staff O & M costs 

2. Breaching of Canal, 
Distributaries and 
Structures 
 

Breach of canal will threat system sustainability  Irrigation Department, Punjab to monitor the system regularly; 
 Liaise with the communities to identify potential weaknesses in 

the system that could cause breaches; 
 Ensure that the canal lining is regularly monitored to avoid any 

cracking impact from weathering; 
 Emergency response plan for canal breach shall be prepared 

and followed. 

EA Staff O & M costs 

3. Canal/distributaries 
siltation 

Project area have unstabilized sand dunes keep 
on moving with wind. Road blockage due to this 
phenomenon is common in project area. 
Windblown soil can silt up canal and 
distributaries and may choke the Choubara 
Branch Canal, and distribution system. This 
impact would be of high significance. 

 De-silting of canal, distributaries will be done at regular intervals 
in operation phase. 

 Tree windbreaks will be planted along canals (and 2 years of 
maintenance) in the Main Canal, Mankera and Chaubara 
Branch Systems. This will be the responsibility of the Punjab 
Forestry Department, who will calculate and decide number 
plants to be planted. 

EA Staff O & M costs 

4. Adequacy of 
operation and 
maintenance (O & M) 

The blessing of any available resource might be 
wiped out by poor governance. Nonfunctional KPs, 
leakages, improper maintenance of structures, 
broken outlets, and poorly maintained field 
channels may result in unequal utilization of water. 

 Irrigation Department, Punjab should develop and implement a 
proactive maintenance plan for the proposed Project, with 
predefined periodicity; 

 Monitoring the results and performance of cleaning activities; 
 Ensure proper disposal of waste at designated disposal sites; 

and 
  Efficiency of the system will be at its best by adopting proper 

maintenance activities such as silt removal and bed scratching 
at periodic intervals 

EA Staff O & M costs 

5.. Vegetation  To maintain and look after the restored and 
replanted canal-side vegetation 

 The plant species planted along service roads against the trees 
cut should be properly maintained throughout their initial growth 
period in terms of water requirement and necessary nutrients. 
Therefore, proper care of newly planted trees will need special 
care;  

 An awareness campaign targeted on the neighborhood farmers 
will be carried out to popularize the planting of trees, the use of 
chemical fertilizers and pesticides and saplings should be 
provided on subsidized rates.  

 Raising of dense plantation on both sides of the canal will not 

EA Staff O & M costs 
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S. No. Aspect Project Impact Mitigation Measures Responsibility Costs 
only mitigate the adverse impacts of construction on vegetation, 
but it will also improve the landscape appearance and enhance 
its aesthetic beauty. Enough space is available as service area 
on both sides of the CBCl for raising sufficient number of plants 
species;  

6. Biodiversity 
conservation 

Impacts and loss of biodiversity values in the 
Rakhs due to construction of the Branch Canal 

To offset impacts and loss of biodiversity values in the Rakhs due 
to construction of the canals and in the command area through 
conversion to agriculture, additional resources for planning and 
conservation management activities in the disturbed Rakhs and 
sustainable cropping practices will be implemented through a 
Biodiversity Action Plan, which will guide these activities.  
The TOR for Biodiversity Action Plan preparation is attached at 
Annex C of the EIA and includes a concept paper on BAP 
implementation. 

TRTA team and 
EA 

Included in 
separate 
Biodiversity 
Action 
Planning and 
Implementation 
package 

Loss of biodiversity in the command area due to 
the conversion of desert and rangelands to 
agriculture 

To offset general biodiversity losses caused by the conversion of 
desert and rangelands to agriculture, the BAP will include 
measures for sustainable cropping and conservation. 
The TOR for Biodiversity Action Plan preparation is attached at 
Annex C of the EIA and includes a concept paper on BAP 
implementation. 

 

EA Included in 
separate 
Biodiversity 
Action 
Planning and 
Implementation 
package 

6. Livestock 
management 

To provide alternate crossings for animals and 
livestock  

 Provision of animal / livestock alternate road crossing after 
every 2 to 3 kilometers to facilitate their movement and 

 Installation of sign board for the link users to avoid accidents. 
 Passages and alternate crossings will be looked after 

properly for clearance and available for the free movement 
of the wildlife and livestock. 

EA Staff and 
wildlife department 

Part Design 
and part O & M 
costs 

4. Pesticide/ 
Fertilizer use 

With additional area under cultivation, and with 
better water availability for existing area, cropping 
intensity will increase, resulting in an automatic 
increase of fertilizers and pesticides use. Use of 
any harmful/banned fertilizer and pesticide will 
cause health issues. 

 Integrated Pest Management (IPM) practices should be 
adopted in coordination with Agriculture Department. 

 Training will be provided to farmers using the farmer field 
school approach in the optimal use of agro-chemicals, IPM 
and the use of organic fertilizer. 

EA Staff/ 
Agriculture Depart, 
farmers 

Costed in 
Project 
capacity 
building 
components 

Key: DC=Design Consultant, SC=Supervision Consultant, CC=Construction Contractor, EA=Executing Agency 
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8.4 ENVIRONMENTAL MONITORING PLAN 

533. This section provides a Monitoring Plan that identifies the roles and responsibilities of 
Project staff involved in environmental and social monitoring and lists the parameters that 
will be used in the monitoring process. 

8.4.1 Objectives  

534. The main objectives of the pre-construction and construction phase monitoring plans 
will be to:  

 Monitor the actual project impact on physical, biological and socio-economic 
receptors.  

 This will indicate the adequacy of the EIA.  
 Recommend mitigation measures for any unexpected impact or where the impact level 

exceeds that anticipated in the EIA.  
 Ensure compliance with legal and community obligations including safety on 

construction sites.  
 Monitor the rehabilitation of borrow areas and the restoration of construction campsites 

as described in the EMP.  
 Ensure the safe disposal of excess construction materials.  
 The main objectives of monitoring during the operation phase will be to:  
 Appraise the adequacy of the EIA with respect to the project’s predicted long-term 

impact on the corridor’s physical, biological and socio-economic environment.  
 Evaluate the effectiveness of the mitigation measures proposed in the EMP, and 

recommend improvements in the EMP, if necessary.  
 Compile periodic accident data to support analyses that will help minimize future risks.  
 Monitor the survival rate of canal side, road & barrage plantations.  

8.4.2 Monitoring  

535. The monitoring will be carried out at two levels:  

 At the first level, the contractor for the mitigation measures given in Table - 8.1 and 
PMO (for the infrastructure Development works) will carry out internal monitoring to 
ensure that all the Environmental and social requirements are adequately 
implemented.  

 At the second Level, ESS of the Supervision Consultants and ESU will monitor the 
implementation of the environmental and social mitigation measures. Appropriate 
checklists and Forms will be developed for this purpose. 

8.4.2.1 Effects Monitoring  

536. The actual impacts on physical, biological and socio-economic receptor of the project 
area due to project activities will be monitored. The Effect Monitoring is done to identify any 
effects either not anticipated in EIA or exceeding the level anticipated in the mitigation plan 
so that appropriate mitigation measures can be adopted in time. The common theme of 
Effect Monitoring is the proper management of environmental risks and uncertainties. The 
Effect monitoring has four Objectives:  

 To verify that the impact of the proposed project is within acceptable limits, thus 
establishing credibility.  
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 To facilitate research and development by documenting the effects of the proposed 
project that can be used to validate impact- predication techniques and provided a 
basis for more accurate prediction of future impact.  

 In case of adverse impacts or sudden changes in the anticipated impacts immediately 
inform the PMO and other regulatory agencies so that the corrective can be taken 
such as modification of mitigation measures and inclusion of additional measures  

 To minimize the effects, control the timing, location and level of certain project 
activities. Improvement of the detailed methodologies for effect monitoring will be 
included in Consultants scope of work. The effect monitoring includes the monitoring 
of land, water, air noise wildlife and socio-economic and cultural aspects.  

8.4.2.2 Compliance Monitoring 

537. Compliance with the requirement of EMP will be checked by monitoring the activities 
of the contractor on daily basis by the environmental specialist of the consultants. The 
objectives of EIA compliance monitoring will be: 

 Systematically observe the activities undertaken by the contractor in the civil and 
mechanical works.  

  Verify that the activities undertaken are in compliance with the EIA and other 
conditions identified by PMU.  

 Documents and communicate the observations to the concerned persons in  
 PMO so the corrective action, if required, can be taken timely.  
 Maintain a record of all incidents of the environmental significance and related action 

and corrective measures.  
 Prepare periodic reports of the environmental performance of PMO and its Consultant 

and Contractor. 
 Develop an environmental issue tracking system for an effective monitoring and 

ensuring that all environmental concerns are identified and addressed in a timely 
manner.  

538. The Mitigation Measures Implementation plan will be used as a management and 
monitoring tool for compliance monitoring. Inspection will be done using Checklists. The 
checklist will be developed by the environmental specialist of the Construction. Supervision 
Consultants on the basis of mitigation plan. The responsibility of compliance monitoring is 
laid on all organizations such as PMU, consultants and the contractor. 

 PMU’s ESU will be environmental implementer / coordinator  
 Environmental team of Construction Supervision Consultants will be field monitors  

8.4.2.3 Post-Project Monitoring 

539. The objective of this monitoring will be to determine the level of residual impact of the 
project on physical, biological and socio-economic receptors of the project area. This 
monitoring may be carried out within one month of the end of project activities. Post –project 
monitoring is included in effects monitoring, discussed above.  

540. After the construction work a detail inspection by consultant and ESU, PMO of the 
area will be conducted to verify that proper restoration work if done and photographic 
evidence of the restoration work will be taken.  

541. It is also anticipated that additional inspection will be required in response to any 
complaints by local communities. So another two visits per quarter may be budgeted for 
M&E Units. All officers concerned with M&E shall prepare their own M&E Implementation 
Plans for information of all concerned. All M&E units shall be given optimal mobility and 
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flexibility to implement their M&E implementation plans.  

542. List of indicators: will be used to monitor the environmental performance of the project. 
The indicators may include the specific measures that must be taken. These are, for 
example:  

 Revision of the EMP annually  
 Compilation of all operating documents twice a year  
 Closure on SFA before the start of contractor mobilization.  
 Timely appointment of all environmental staff by contractor and supervision 

consultants before the implementation of contract. PMO environmental staff is already 
appointed 

 Mid-term review of the environmental performance of the project. 

8.4.2.4 Third Party Monitoring / Environmental Audit Annually 

543. The PMO will engage a third party monitor to do the environmental audit annually 
during the construction period. Three periodic audits will be carried out; one at 
preconstruction stage, the second will be carried out during the construction and third at 
post construction stage. The firm’s terms of reference will define a clear work plan, including 
monitoring indicators, and reporting structures and timelines. The PMO will provide the 
necessary logistical support to facilitate the selected firm in Environmental audit. 

544. The Parameters, frequency, responsibility and mitigation measures for monitoring 
have been described in Environment Monitoring Plan (EMP) in Table 8.2. 

8.4.3 Reporting Structure and Outcomes 

8.4.3.1 Data Recording and Maintenance 

545. All forms to be used for recording information during the environmental monitoring will 
follow a standard format which will correspond to the data base in to which all the gathered 
information will be placed. Check boxes will be used as much as possible to facilitate data 
entry. A tracking system will be developed for each form. A comprehensive system will be 
established by jointly by the contractor and PID to store the environmental and social data 
of the project. 

8.4.3.2 Storage of information  

546. The database may include Training programs; Staff deployment; Non-compliance; 
Corrective actions; List of environmental data and List of environmental data to be 
maintained: Soil and land pollution; disposal of excavated silt and earth disposal of waste 
water resource ;quality quantity fuel oil and chemical spills; vegetation record and record of 
wildlife :Noise pollution ;Air and dust pollution and Socio-economic data. 

8.4.3.3 Meetings 

547. These will include the kick-off meeting, and daily/weekly meetings. The main focus of 
these meetings will be EMP and RAP compliance, non-compliances, and the measures to 
be taken to address them. 

8.4.3.4 Photographic record 

548. A comprehensive photographic record will be maintained of the key locations and key 
events of the project. 
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8.4.3.5 Social complaints register  

549. The consultants ‘environmental team will maintain a social complaint register at camp 
site office to document all complaints received from the local communities, the register will 
also record the measures taken to mitigate these concerns. The final report will be 
communicated to ESU of PMU. 

8.4.3.6 Change record register  

550. This will be maintained at a site to document any change in the project design. These 
changes will be handled through the change management mechanism if any. The final 
report will be communicated to ESU of PMU. 

8.4.3.7 Reporting  

551. Overall, progress reporting will be the responsibility of each contractor who will 
provide inputs to the Supervision Consultant to be collated and submitted to the ESU of 
PMO. The Supervision Consultant will be responsible for submitting a monthly, quarterly, 
annually and final environmental/social report. Semi Annual Environmental Monitoring 
Reports and Final Monitoring Report are to be prepared on ADB approved format in 
Annexes H & I. The Supervision consultant’s monthly progress report will include the 
following environmental information: 

 Contract-wise breakdown of environmental non-compliances and rectification by the 
contractor.  

 The results of monitoring environmental and social parameters carried out by the 
contractors.  

 In addition the environmental specialist of the SC will prepare a quarterly report 
encompassing environmental concerns and submits to the ESU of the PMO. 
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Table 8-2 Environmental Monitoring  
 Description Monitoring 

Location 
Monitoring Parameters Frequency  Responsibility Unit/Site 

Costs 
Total 
Costs 

Construction Phase 
Physical Monitoring 

1. Ambient air quality Canal,  batching  plant  site  
and labor camp site 

NOx, SOx,CO and 
particulate  matter  (PM2.5, 
PM10) 

Quarterly Contractor 1.5 50* 

2. Quantity and quality of 
groundwater used for domestic 
purposes 

Camp site and 1 km away 
from the camp site 

Water table depth, 
discharge,           physical- 
chemical parameters, 
biological contamination, 
heavy metals  and toxic 
organic compounds 

Bi-annually Contractor 2 40 

3. Quality of surface water used 
for construction activities 

At source of surface water 
used 

DO, EC, pH and TDS Monthly Contractor 0.5 30 
Full suite of contaminants 
given in main report of EIA (in 
Ch. 4) 

Bi-annually Contractor 1 10 

4. Dust emission from the 
construction activities 

Construction sites, camp 
sites, access roads and 
borrow areas 

Visual observations for dust Throughout 
construction phase 

Contractor - 8 

5. Visual check for exhaust 
emissions from the vehicles 

Construction sites, camp 
sites, access roads and 
borrow areas 

Visible emissions During routine 
monitoring 

Contractor - 8 

6. Noise Construction sites, camp 
sites, access roads, 
communities within 500 m of 
construction site 

Noise measurement Once  a  week 
throughout the 
construction phase. 
Daily at each work 
place area. 

Contractor 0.02 27 

7. Soil erosion Construction site, camp 
site, access 
roads, borrow area 

Visual observations for 
sheet or rill/gully erosion 

During    routine 
monitoring of entire 
project activities 
especially after 
rains 

Contractor - 5 

8. Resource utilization Project site Quantity of material used to 
include water and fuel 

Daily during 
construction phase 

Contractor Construction costs 

9. Solid waste generation On camp site and 
Construction site 

Any sign of soil or water 
contamination; 
any un-disposed waste 

Daily during whole 
construction phase 

Contractor - 8 
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10. Wastewater generation Offices, Construction sites, 
colony and camp 
  
 

Wastewater  generation 
rate, integrity and 
maintenance of the septic 
tanks and soaking pits, any 
sign of soil or water 
contamination 

To be  determined 
Through water 
management 
techniques 

Contractor - 5 

11. Oil wastes /spills Oil  storage  area,  vehicle  
washing 
lines; any other spill area 

Facilities   to   control   the 
accidental oil spill as per 
oil spill contingency plan; 
any sign of soil or water 
contamination 

Daily during 
construction phase 

Contractor - 25 

12 Visual check for 
Vegetation /tree loss 

Construction site, camp site, 
access 
roads, borrow area, RoW 

Type and number of tree 
species uprooted 

At the beginning of 
construction activities 
and as and when 
required basis 

Contractor - 2 

Socio-economic Monitoring 
14. Socioeconomic issues At project locations; 

settlements 
Local people recruited for all 
manual labor and other jobs 
for which local skill are 
available; grievances of and 
conflicts with communities 

During construction 
phase 

Contractor Construction costs 

15. Safety  measures   for   local 
population particularly women , 
children and elderly people 

Haulage routes 
 
Entire project area 

Accident risks, particularly 
for local population especially  
women, children and elderly 
people 

Construction period Contractor Construction costs 

16. Vulnerability to accidents, 
human/animal accident risks 

Entire project area Accident and health risks  
Construction period 

Contractor Construction costs 

17. Cultural invasion Entire project area Community  resistance  to 
Contractor’s attitude, outside 
labor 
 
Cultural clashes with outside 
labor (not observing sanctity 
of the Holy month of 
Ramadan, prayer timings 
and local customs and 
traditions etc.) 

Construction period Contractor Construction costs 

18. Dispute between outside and 
local labor force for job 
hunting 

Entire project area Social disturbance because of 
dissatisfaction with employing 
outsiders 

Construction period Contractor Construction costs 
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8.5 BIODIVERSITY MANAGEMENT PLAN 

552. In terms of magnitude of impact, the most serious impacts are those which are likely 
to cause permanent adverse impact on the integrity of an ecological system and those which 
affect a major proportion of vulnerable habitats or species within the wider study area. The 
potential magnitude of impact to the habitat is the most significant in terms of biodiversity as 
its effects shall be felt long after construction is complete and this in turn could affect the 
fauna which the habitat supports. 

553. The Rakh Gauharwala, Rakh Karluwala, Rakh Hundalal and Rakh Chikkan are 
completely located within the project area, while a small portion of the Rakh Shergarh also 
falls within the project area. These Rakh/Rangeland areas have the highest wildlife 
concentration compared to other parts of the project area and are natural habitats.   

554. Both in the Rakhs and generally within the command area, impacts will vary depending 
upon the species and habitat types present. The large mammalian species and birds will 
shift from construction sites to the safer places. However, there will be possible disturbance 
to small mammals, amphibians, reptiles and insects due to the loss of habitat. Wildlife may 
also be disturbed due to movement of vehicles and laborers; location and operation of 
camps; operation of batching plant; and site restoration. During construction, avifauna may 
be disturbed due to sensory disturbance from construction; movement of vehicles and crew 
personnel; location and operation of camps; operation of large plant; and site restoration. 
This will be a temporary disturbance within the project area. Following construction, there 
will also be an impact on avifauna due to the loss of habitat, but this would be compensated 
by tree planting and availability of wetland areas. 

Mitigation Measures 

555. Measures for the mitigation of impacts to biodiversity values by civil works both within 
Rakhs, and generally within the command area, are set out below. This plan has been 
developed by the TRTA team based upon data in the Baseline Ecological Survey, field 
inspections and consultation with stakeholders. The BMP is part of the project EMP and will 
be part of the contractual agreement with the head contractor. The measures fall into two 
categories: (i) construction management; and (ii) education and capacity building.  

556. The construction management measures will cover:  

 Construction site boundaries and site use 
 Timing of construction (with respect to breeding seasons) 
 Construction site survey before work starts to identify areas to avoid 
 Limitations on noise, vehicle movements. 

They will be the responsibility of construction contractors and cover all construction activities 
with the potential to damage or disturb wildlife and their habitat.  

557. Education and capacity building will cover:  

 Worker awareness, training and induction 
 Domestic waste management 
 Poaching patrols  
 Liaison and collaboration with FWDF 

These programs will be the joint responsibility of contractors, Construction supervision 
consultants, and the PMO’s ESU. 

Table 8-3: Biodiversity Management Plan Activities for the Construction Phase 
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Aspect Project Impact Mitigation Measures Responsibility Costs 
Execution Monitoring USD ‘000 

Biodiversity  Loss of biodiversity 
values due to 
footprint of 
construction activities 
and sites and 
disturbance from the 
scale of activities  

Construction Management 
 Restrict construction site to 

reduce overall habitat loss and to 
limit the potential adverse effects 
related to interference with wildlife 
movement. 

 Utilise existing infrastructure for 
access and minimise construction 
of new roads and other corridors 
wherever alternatives exist. 

 Construct the canal outside 
migratory bird breeding season. 

 Enforce speed limits on the 
Project roads to reduce the 
potential for collisions with wildlife. 
Signs warning drivers of the 
possibility of wildlife encounters 
should be posted in areas of high 
wildlife activity. 

 Site surveys should be 
undertaken prior to start of 
construction to determine if any 
priority species are roosting or 
nesting in close proximity of 
development areas, if required a 
rescue team should be arranged 
to shift the found animals from the 
construction sites to safe 
ecological zones; 

 No wastewater release into MC 
and MBC should be allowed; 

 Limit unnecessary driving and 
track ‘creation’ in Project area to 
minimize disturbance to avifauna; 

 Avifauna should be carefully 
monitored by an appropriately 
qualified ornithologist at pre- and 
post-construction, and appropriate 
steps should be taken as and 
when significant changes are 
recorded in the number, 
distribution or breeding behaviour 
of any of the vulnerable species; 

 Protection of all fenced 
off/sensitive areas throughout the 
duration of the project and 
erection of appropriate signage if 
necessary; 

 To reduce noise levels from 
construction activities, acoustic 
enclosure should be placed to 
cover the equipment. During 
migratory bird season; if there is 
concentration of birds near high 
noise generation activities, the 
contractor can deter the birds 
from those areas by using light 
reflective devises, waterfowl 
simulation gunshots, bird 
deterrent distress and alarm calls, 
etc. 

 Minimising the speed of service 
vehicles along the canal and 
maintenance of generators will 
reduce the dust production as well 

CC SC, ESU 
and EA 

25 
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Aspect Project Impact Mitigation Measures Responsibility Costs 
Execution Monitoring USD ‘000 

as noise pollution and thereby 
limit the zone of influence. 

 Install conductor wires at a 
sufficient distance apart to 
prevent the accidental 
electrocution (contact of wingtips 
with wire) of large avian species. 

 The siting of construction camps, 
storage yards and other 
complementary works can affect 
biodiversity. These facilities 
should never be sited within 
Rakhs. 

  Education and Capacity 
Building 

 Contractor should include a 
commitment to wildlife 
conservation in the environmental 
policy for the project and ensure it 
is delivered; 

 At the administrative level, the 
construction contractor should be 
responsible to provide necessary 
awareness to its workers how to 
handle any “chance encounter” 
with fauna and wildlife during 
construction. Under no 
circumstances, hunting or preying 
of animals should be allowed to 
the contractors’ workers in and 
around the Project Area. 
Contractor to submit monitoring 
reports to proponent; 

 Include wildlife awareness 
information in regular safety and 
environmental inductions. Project 
personnel should be made aware 
of seasonal changes vegetation 
and its importance. 

 Project Management should 
contact the FWFD officials within 
24 hours if houbaras are recorded 
nesting on site. 

 No hunting should be permitted 
by Project personnel while 
working or residing on-site. 

 Educate project personnel on how 
to handle food and food wastes in 
a responsible manner and create 
and enforce policies to ensure no 
feeding of wildlife. 

 In conjunction with Wildlife 
Department contractor will 
develop procedures for any 
chance-encounter training to its 
workers. All cost to be borne by 
the contractor. 

 Employees, contractors and site 
visitors should be instructed to 
avoid harassment and 
disturbance to the wildlife 
especially during reproductive 
(i.e., courtship and nesting) 
seasons. 

CC, SC 
and ESU 

SC and EA 20 
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Aspect Project Impact Mitigation Measures Responsibility Costs 
Execution Monitoring USD ‘000 

 All construction and construction 
related activity should be 
restricted to demarcated areas; 

 Pets and unauthorized person 
entries will not be allowed at site; 

 Contractor’s HSE Department 
shall undertake night-time patrols 
to monitor any bird/fish poaching 
activities by the workers; 

 

Monitoring and Reporting 

558. Monitoring of the BMP will parallel the monitoring of the EMP’s mitigation and management 
measures. The monitoring will be carried out at two levels:  

 Internal monitoring. The contractor will carry out internal monitoring to ensure that all 
the construction management and workers education and capacity building are 
successfully implemented. Performance indicators for internal monitoring are listed 
below. 

 
Table 8-4: BMP Monitoring Plan 

Description Monitoring 
Location 

Monitoring 
Parameters 

Frequency  Responsibility Unit/Site 
Costs 

Total 
Costs 

Visual check 
for fauna loss. 
Community 
reports. 

Construction 
site, camp 
site, access 
roads, 
borrow area,  

Presence of 
mammals, 
reptiles, 
amphibians, and 
birds. 
Illegal hunting or 
poaching 
activities 
(especially 
hunting of 
Houbara bustard, 
Black patridge, 
Saker falcon), 
and poaching of 
mammals, 
reptiles and 
water birds. 

At the beginning of 
construction 
activities in each 
new location. 
Monthly during 
construction. 
During site clean-
up at the end of 
construction. 

Contractor 3 80 

 Compliance monitoring. The Supervision Consultants and ESU will monitor the 
implementation of the BMP mitigation measures. A checklist, based upon the of 
mitigation and management measures listed above for construction management 
and education/capacity building of the workforce, will be used for this. 

559. The BMP data recording will follow a standard format. Check boxes will be used as 
much as possible to facilitate data entry. A tracking system will be developed for each form.  

560. Overall, progress reporting will be the responsibility of each contractor who will 
provide inputs to the Supervision Consultant to be collated and submitted to the ESU of 
PMO. The results of monitoring of the BMP will be included in the semi-annual 
Environmental Monitoring and Final Monitoring Reports to the ADB. 
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8.6 COMMUNICATION STRATEGY 

561. Effective communication between the project agency and its stakeholders helps build 
trust and collaboration which in turn contributes to better project design and speedy 
implementation. To this end, stakeholder consultations were conducted during the project 
design and planning stage and while conducting the EA studies, as discussed in Section 5 
of this document. 

562. The need to continue these consultations and communication with the stakeholders 
particularly the local communities during the project construction phase cannot be 
understated, and the success of the project can only be guaranteed by involving all the 
stakeholders, especially the farming communities in the saline zones, as the inhabitants of 
these areas are totally dependent on the continuous water supply for irrigation and 
household purposes - in this consultation and communication process. During the 
construction phase, it is very important to consult and involve stakeholders, on an on-going 
basis, to ensure liaison and a high degree of transparency among all the policy makers, 
PID/PMO, contractor, consultants, the farming community and the media. Each of them will 
be encouraged to provide feedback on the design and implementation processes. To meet 
the above needs, a Communication Strategy has been developed for the proposed project. 
The key objectives and functions of the strategy are: to provide mechanism for two-way 
communication and consultations between the project personnel and the stakeholders, 
particularly the farmers in the command area; and to provide necessary information to the 
farmers and other stakeholders on the key project activities such as canal closure, to 
receive their feedback in this respect, and to adjust the construction activities/schedule 
accordingly, where possible/necessary. ESU will be responsible to implement the Strategy, 
and the Deputy Director (Communications) will be appointed in the Unit for this purpose. 

563. Communications Methods. The following communication methods will be used as 
part of the Strategy:  

a) Involvement of policy makers. PMO will initiate a series of direct communication 
measures to inform and involve the policy makers including the concerned Ministers, 
Members of the National Assembly (MNAs) and Members of the Provincial 
Assembly (MPAs). This can be achieved by making presentations to them and 
holding briefing sessions with them on a regular basis. They will be invited to 
participate in the consultation process to ensure transparency and to gain public 
support for the project. This will be carried out simultaneously with the mass media 
campaign.  

b) Communication through Numberdars of village and Imam Masjid (Muslim prayer 
leader). Since Numberdars and Imams are also closely associated with the villagers, 
the project information can also be disseminated to the communities through them.  

c) Communication through PRSP. Being the project NGO, PRSP will also disseminate 
the project information, including schedule of the annual canal closure, to the 
communities, and obtain feedback from them, through its own communication 
mechanism.  

d) Communication through media: The print and electronic media are very effective 
means of mass communication, and have a vast reach among all potential project 
partners. The project will carry out a media analysis, as part of the Communication 
Strategy, to assess the reach and effectiveness of different publications, television 
and radio stations among the various target audiences, and to develop the most 
efficient and effective media campaign for the project. 

e) Involvement of PID: PID provides services to the farming community through its 
functionaries (Ziledars and Canal Patwaries). The issues regarding irrigation water 
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of farming community are initially resolved through these functionaries. They will also 
be involved in the dissemination of information to the farmers and obtaining their 
feedback regarding the matters. 

8.7 ENVIRONMENTAL TRAINING PLAN  

564. An environmental trainings program will help to ensure that the requirements of the 
ESIA and EMP are clearly understood and followed by all project personnel. The primary 
responsibility of providing these trainings to all project personnel will be that of the contractor 
and Supervision Consultants. The trainings will be provided to different professional groups 
separately such as managers, skilled personnel, unskilled labors, and camp staff.  

565. The PMO will engage an international technical assistance (TA) consultant to manage 
the environmental training program. The objective of the TA will be to help establish 
appropriate systems, and to train senior PMO staff responsible for managing environment, 
operations, and planning, who can then impart training at a broader level within and outside 
the PMO (i.e., the training of trainers). The TA consultant will organize foreign and in-country 
training courses for PMO staff; train PMO staff in specialized areas such as air and noise 
pollution modeling; develop environment operation manuals in consultation with the PMO 
Director /Deputy Director. In addition to the training arranged and imparted by the TA 
consultant, the supervision consultant will train the staff working under the project’s 
contractors and the PMU’s Deputy Project Coordinator, in environmental compliance and 
the daily monitoring of construction projects. The cost of this training will be included in the 
budget of services provided by the supervision. 

8.8 CHANGE MANAGEMENT STATEMENT 

566. An environmental assessment of the proposed project has been made during the 
preparation of EIA. However, it is possible that change in project design or during execution 
may be required when the project is implemented. This section describes the mechanism 
to handle Changes that might affect the project environmental impact. The changes in the 
project design may be:  

567. First Order Change is one that leads to a significant departure from the project 
described in the EIA such change in location, design of the project. The project will be 
submitted to EPA for approval of change. 

568. Second Order Change is one that is not significantly different from those described in 
the EIA such as, 

 Increase in project personnel by 25%  
 Changes in the documentation and communication, stakeholders’ consultation 

Program  

569. Third Order Change is one that is of little consequence to the EIA findings, such as; 
Re-aligning a particular section of road to avoid cutting tree  

570. Changes in the EMP. The possible categories of changes have been discussed 
above. The changes in the project design or result of the environmental monitoring may 
necessitate changes in the EMP. In this regard the following actions will be taken:  

 Bidding between PMO, contractor and consultants’ representatives.  
 Based on the discussion during the meeting a Change Management Statement (CMS)  

will be produced collectively which will include the additional EMP clauses .  
 A copy of the report will be sent to the head offices of PMO, the Contractor and the 
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Consultants.  
 All relevant project personnel will be informed of the additions. These additions will be 

reported in the Consultants monthly environmental reports.  
 Midterm review of the EMP to review any changes that might affect the project 

environmental impact. 
 

8.9 EMP COSTS  

571. Estimated costs for the implementation of all aspects of the EMP are summarized in 
Table 8-5 below. 

Table 8-5: Summary of Environmental Costs 
Item  Cost 

Estimate 
EMP Impact Mitigation Measures (Pre-construction and construction 
phases) 

$113,000 

Compensation to FD for tree cutting along canal ROW $880,000 
EMP Performance Monitoring $218,000 
  
Windbreak tree planting (Project Output: Sub-output 1.4) $2,740,000 
  
Biodiversity Management Plan Implementation (Construction Phase 
Impacts) 

$45,000 

Biodiversity Management Plan Monitoring $80,000 
Biodiversity Action Plan Preparation $25,000 
Biodiversity Action Plan Implementation (Operational Impacts and Offsets) $300,000 
  
EMP Training (for contractors and PMO) $5,000 
  
Grievance Redress Mechanism Setup $5,000 
Grievance Redress Mechanism Operations $5,000 
  

Total $4,416,000 
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CHAPTER-9  
GRIEVANCE REDRESS MECHANISM  

9.1 GENERAL 

572. This section describes the mechanism to receive and facilitate the resolution of PAPs’ 
and community  concerns and grievances regarding Environmental and Social Issues.. It 
explains how the procedures are accessible to APs including women. A Grievance Redress 
Mechanism (GRM) will be established to allow affected persons/families and community 
appealing against any decision, practice or activity arising out of survey, data collection, 
compensation rates/awards, and resettlement-related benefits. PAPs and community will 
be fully informed of their rights and of the procedures for addressing complaints under GRM 
during Project information disclosure at various villages/community meetings. 

9.2 NEED FOR ESTABLISHING A GRIEVANCE REDRESS MECHANISM 

573. LAR relating issues will be identified in the LARP and mitigation measures will be 
suggested to address these issues vide of Entitlement Matrix (EM). However, in spite of 
best efforts, there may be chance that the individuals/communities affected by the project 
will be dissatisfied with the measures adopted and they look forward some platform for the 
resolution of their grievances. Some of the grievances that may arise are listed as follows: 

 Name of the PAP is missing from the list, 
 Losses (such as damage to crops/ assets) not identified correctly, 
 Inadequate or inappropriate assessment of compensation. 
 Improper distribution of compensation in case of joint ownership 
 Dispute on ownership of the affected asset 
 Problems in the relocation of infrastructure 
 Delays in the payment of the compensation 
 Owners’ reluctance to allow commencement of works on their affected property before 

payment of compensation 
 Any other issues Environmental / Social arising during the project implementation. 

574. The policy of the project management is to prevent the grievances rather than going 
through a redress process. An effort towards this end will be made carefully by developing 
the compensation procedure and its implementation; by ensuring full participation and 
consultation with the PAPs, as per provisions of the EM; and by maintaining effective 
communication and coordination between the PAPs and community, project management, 
contractors, the Land Acquisition Collector (LAC) and local governments. 

575. However, to address any un-avoidable situations and in order to ensure the timely 
and successful implementation LARP, a GRM will be established, as per guidelines of the 
ADB. The objective of this mechanism will be to address the grievances of the aggrieved at 
the root level. The GRM will allow an AP to appeal against any decision, practice or activity, 
he disagrees with. Thus, the main objective of the GRM would be to mediate conflict and 
cut down on lengthy litigation, which often delays such infrastructure projects. The 
organogram of the complaint procedure through different forum is depicted in Figure 7.19. 

 

9.3 GRIEVANCE REDRESS PROCEDURE (GRP) 

576. The following modus operandi of the GRM has been envisaged for its efficient and 
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effective functioning. 

9.3.1  Formation of a Grievance Redress Committee (GRC) 

577. The formation of a Grievance Redress Committee (GRC) 1st Tier and 2nd Tier will be 
constituted at project level as part of institutional arrangements for successful 
implementation of the project. 

578. The Committee will meet at least twice a month and provide decision to resolve the 
issues at the end of the meeting. The non–official members will be provided logistics for the 
committee meetings. The committee may request the complainant to attend and present 
his case. The representative of the Contractor will attend the proceedings of the Committee 
if some matter relating to the Contractor’s behavior is put before the committee. In case of 
disagreement of the PAP with the decision of the GRC, the case will be referred to the 
Project Director, PMO by the Committee with their observations and recommendations. The 
PD, PMO is the final authority at the project level to decide a case. However, the aggrieved 
person will have the right to go to proper court of law, in case he is not satisfied with the 
decisions of the PD. The members of the GRC may be included as follows: 

1st Tier GRC at local level. 

1- Resident Engineer (Civil)     Convener 
2- Deputy Director (ESMMC)     Member 
3- Environmentalist, GTC Consultants    Member 
4- Displaced person representatives, male/female Member 
5- Representative of the Contractor    Member 

2rd Tier GRC at PMO level: 

1-Director Technical/Deputy PD PMO   Chairman 
2-Director ESMMC, PMO     Member 
3-Environmentalist GTC Consultants    Member 
4-Social Safeguards Specialist Consultants   Member 

 
9.3.2 Maintenance of a Social Complaint Register (SCR) 

 
579. Deputy Director- PIU, assisted by the Assistant Director-PIU will maintain the Social 
Complaint Register (SCR) at site to document all complaints received from the local 
communities. The information recorded in the Register will include date of the complaint, 
particulars of the complainant, description of the grievance, actions to be taken, the person 
responsible to take the action, movement of the document (forwarded to whom/which 
Committee), follow up requirements and the target date for the implementation of mitigation 
measure. The register will also record the actual measures taken to mitigate these 
concerns. All complaints received in writing or received verbally will be (written), properly 
recorded and documented. 

9.3.3 Conflict Resolution Procedure 

580. The PD, PMO has the overall responsibility for ensuring compliance with the LARP 
provisions for satisfactory project implementation through ESU PMO. The PD, PMO will be 
supported by the Deputy Director (Resettlement), PMU; in turn assisted by the Dy. Director 
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and Assistant Director, Project Implementation Unit (PIU) stationed at project site office to 
attend matters relating to resettlement. 

581. The DD-PIU will be the initiating authority to address the issues. He will be bound to 
resolve the issue within 7 days in accordance of the provisions of the LARP and will inform 
the complainant. However, if in some case, policy matters are involved, the case will be 
referred to the appropriate authority or committee appointed by the Project Director to 
decide the matter. 

582. If complainant is not satisfied with his decision / action, the DD will refer the case to 
GRC. The complainant will be kept associated with the proceedings of the GRC. The GRC 
will take a decision within 15 days and will intimate the decision to the complainant. In case 
some response on the complaint is not received within 21 days of the lodging of the 
complaint, the complainant may send a reminder to the GRC with 07 days’ notice to take 
legal remedial measures. 

583. In case of complainant’s disagreement with the decision of the GRC, the Deputy 
Director, as Chairman of the Committee, will send the case to PD, PMO through DD, 
Resettlement, ESU-PMO. The DD (Resettlement) will submit the case to PD, PMO with his 
observations on the matter and will respond within 07 days of the receipt of case in the PD 
office. If the complainant is not satisfied, the complaint will have the option to go to the court 
of law. 

584. In case of such eventualities, all affected persons will be exempted from legal and 
administrative fees made / paid / incurred pursuant to the grievance redress procedures. 
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CHAPTER-10 CONCLUSIONS AND RECOMMENDATIONS 

 

585. The development of the proposed Greater Thal Canal Irrigation Project project is of 
high significance considering the urgent need for improving the water resources and 
agricultural productivity in Thal desert area. This project is expected to contribute towards 
the economic and social development of the region and pave the way to food security of 
the area (and of country) by enhancement of agricultural productivity.  

586. Primary and secondary data has been collected through detailed baseline ecological 
and social/LARP surveys. Stakeholder’s consultations were undertaken at household level 
and men/women focus group discussions throughout the project area. Institutional 
stakeholders from Wildlife, Forestry, Fisheries, Agriculture, Social welfare, District 
administrations were consulted to gain insight into their experience and knowledge of their 
sector for the GTC project. The TRTA-commissioned Ecological Survey helped to develop 
baseline biodiversity profile of Thal area and expected threats/benefits to wildlife with project 
execution were documented. Baseline data was used to assess the environmental impacts 
of the Project. This EIA report highlights all potential environmental impacts associated with 
the Project and recommends mitigation measures.  

587. An analysis was undertaken for the four protected rangeland (Rakh) areas 
affected by their inclusion in the command area and the alignment of canals. For each Rakh, 
a package comprising limited redesign of some distributary canals and a biodiversity action 
plan with increased resources for conservation management and patrolling is 
recommended to enhance biodiversity values. The recommended realignments of distys 
and minor canals will be further investigated for technical feasibility and effects on water 
distribution. 

588. Measures to address construction impacts within the Rakhs and command area are 
set out in a Biodiversity Management Plan which is included as part of the project EMP. 
This plan covers both construction management and education/capacity building of 
construction and supervisory personnel. 

589. Measures to address operational impacts on biodiversity anywhere in the command 
area focus on capacity building for conservation management and the development of 
sustainable offsets for biodiversity. To offset impacts and loss of biodiversity values in the 
Rakhs due to construction of canals additional resources for planning and conservation 
management activities in the disturbed Rakhs should be included as a component of project 
implementation. This will provide an opportunity to put in place a sustainable solution and 
contribute towards a no-net-loss of biodiversity outcome. A Biodiversity Action Plan will be 
developed by TRTA Consultant to guide these activities.  

590. For protected Rakh areas, the following safeguards and measures will be implemented 
and will be required as a project assurance from the Punjabi government: 

 No additional construction of community waterways or tertiary canals to support 
cropping within the Rakh area; 

 No conversion of rangeland areas to agriculture within the Rakh area, 
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 No pumping or other distribution of water from canals for cropping or more intensive 
livestock raising. 

 Provision of water to Rakh Area as mentioned in the NOC from Forest Department 
Govt. of Punjab..  
 

591. Other environmental impacts are associated with the construction phase of the project 
such as high noise levels, deterioration of air quality, disturbance to existing utilities and 
resettlement impacts, while during Operation phase habitat modification, community 
fragmentation and increase pesticide use will be main impacts.  

592. The mitigation measures cover design, construction management, operational 
management, capacity building and biodiversity conservation offsets. Implementation of 
mitigation measures during construction period will be the responsibility of the Contractor, 
while during operation phase, PID will be responsible for implementation of mitigation 
measures.  Therefore, the required environmental mitigation measures will have to be 
clearly defined in the bidding and contract documents, and appropriately qualified 
environmental staff retained by the Consultant to supervise the implementation process. 
The EMP includes measures to minimize project impacts due to noise and air pollution, 
waste generation, habitat modification, and pesticide use.  

593. This project has been assigned environmental category ‘A’ in accordance with the 
ADB’s Safeguard Policy Statement (SPS) 2009 and Schedule II as per EPA, IEE and EIA 
Gazette Notification, 2000. The categorization is confirmed. 

594. With the described mitigation and biodiversity offset measures and capacity building 
effectively implemented and monitored as outlined in the Environmental Management Plan 
and Biodiversity Management Plan (Chapter 8) and the implementation of the Biodiversity 
Action Plan, the Project will achieve its goals of significant benefits for farming communities 
while keeping environmental impacts at an acceptably low level. It will also put in place 
awareness programs and conservation planning and resourcing which will target a no-net-
loss outcome for biodiversity. 

 




