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Executive Summary 
Introduction 

Adani Transmission Limited (herein after referred to as ATL) owns and operates various High voltage AC 

transmission lines and substations of 132kV, 220kV, 400kV, 765kV voltage level and also High Voltage DC 

transmission lines and substations of +/- 500kV voltage level. ATL has won the Lakadia Banaskantha Transco 

Limited (LBTL). Transmission System Strengthening Project on a Tariff Based Competitive Bid.  

This report intends to assess Environmental and Social Impact Assessment (ESIA) of the proposed transmission 

line. 

 

Route of Transmission line 

Lakadia Banaskantha Transco Limited (LBTL) which is includes of Lakadia - Banaskantha 765kV D/C(Route length 

in 176.148km).Out of the total length 64.9 km,69.7km and 42.3km length is present in the Kutch, Patan and 

Banaskatha district respectively. The transmission line is through three districts of state in Gujarat i.e. Kutch, Patan 

and Banaskatha. 

 

 

Need &Objective 

The objective of the ESIA is  

¶ To document various environmental and social impacts related to field activities that are being undertaken 

by ATL for laying of transmission line and 

¶ To highlight the environmental and social management strategies, systems and procedures being 

employed along the transmission line route and to meet the environmental and social requirements of the 

funding institutions. 

 

Project Description 

 

The LBTL transmission line alignments traverses through the 49 villages located in 2 Tehsil of Kutch district and 2 

Tehsil of Patan district and 3 tehsils of Banaskantha district. 

NH 15 and NH 14 is main access road for Lakadia- Banaskatha 765 kV line proposed transmission line. During 

construction phase project team will access entire alignment through this road. There are different village which is 

connecting SH 51,52,58 and respective tower location and will be used as approach road during project execution. 

Total number of towers in Bhuj Lakadia 765 kV D/C line would be 473. Among them 337 nos A, 29 nos  B, 31 nos 

C, 76 nos D types tower and Gantry type would be present. All construction activities would be carried out within 

the Right of Way for the safe operation of the transmission lines as per IS: 5613.The design, fabrication, testing, 

erection procedures and materials to be used for erection of towers, line materials ,construction foundations etc. 

will conform to the Bureau of Indian Standards(BIS), as amended up to date and provisions of the Indian Electricity 

Act Electricity rules and related statutory approval. The tower construction would start after the setting of the 

concrete is complete. As of 11.02.2021, 197number of towers has been already erected and 215 number of 

foundation activity has been completed i.e. approximately 69% of the towers are either partially or fully constructed. 

During the O&M stage of the project ground patrolling would be carried out. The patrolling would monitor the growth 

of tress in violation of the minimum safety clearance., development of any house or settlement within the RoW. 

Roads and bridges constructed within the ROW would also reduce the minimum safety clearance so these would 

also be monitored. 
The foundation construction team would have around 15-20 labours in each team while the tower erection teams 
which would follow would have 25-35 labour in each team. There would be number of teams working on foundation 
and erection simultaneously in different stretches.  Finally, the stringing team would also have around 45-65 labour 
in each team involved in the job. During the foundation and tower construction approximately 20-50 teams would 
be working in parallel. Thus approximately 200-250 labours would be working at any time in the project. 

The project implementation has been planned over a period of 18 months, this would include the Detailed design 

Phase as well as Construction (Detailed Surveys, material supply, foundation, erection of tower, stringing, testing 

and commissioning). The date of commissioning is December 2021 

 

 

Pollution and control measures 

 

The pollution expected from construction activities includes fugitive dust emission due to excavation and project 

related vehicular movement and waste debris from casting of foundations. There is potential for disturbance to 
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habitations in proximity of the towers due to construction activities. Implementation of suggested measures will 

enable suppression of dust generation, disposal of waste debris and other adverse impacts. 

From the preliminary environmental and social impact identified it is estimated that these are ñpotentially limited 

adverse social or environmental impacts that are few in number, generally site specific, largely reversible and 

readily addressed through mitigation measuresò. The project is categorized as Category B.  

 

Baseline 

 

The baseline studies have profiled the environmental and social conditions along the transmissions line, covering 

in general a buffer distance of 500m of both side of the alignment where any significant environmental sensitive is 

identified. The studies were designed to collect information from secondary sources and to obtain primary 

information through site visits and consultation switch local communities and other related stockholders. Overall 

the is reflective of the environmental and social landscape of the districts through which the alignment would pass. 

The transmission line is located in 2 Tehsil of Kutch district and 2 Tehsil of Patan district and 3 tehsil of Banaskantha 

district. The area has quite high temperatures during summer and moderate cold in winter. The average annual 

maximum temperature is 34.3oC while the average annual minimum temperature is 19.3ÁC. The Kutch area 

experiences very low rainfall with the total rainfall of about 276.4mm (as per IMD 30 yearôs average data) with 13.9 

numbers of rainy days. The annual average wind speed recorded at the IMD weather station at Rudramata 

Aerodrome, Bhuj indicate that the highest monthly wind speed is 5.0 m/s in June followed by 4.7 m/s in May. The 

lowest windspeed was recorded in December 0.3 m/s. 

Existing sources of generation of particulate matter and gaseous air pollutants is primarily because of the 

transportation of vehicles through adjoining road considering this context the ambient quality is expected to be well 

within the National Air Quality Standards for all parameters. The soils found in Kutch district can broadly be grouped 

into four types, i.e., Shallow Black soils, Residual Sandy soils, Coastal Alluvial soils and Desert soils. The depth to 

water was monitored by the Central Groundwater Board and it was found that in the pre- monsoon period (2012) 

the depth to groundwater is 2-5 m bgl along the alignment between Adipur Jn and Anjar. In regions near Bhuj the 

water level was 5-10 m bgl (below ground level).  However, in the post ï monsoon (2012) groundwater levels 

indicate that they are 5-10 m bgl across the entire alignment. 

 

Details Forest Along the Alignment within AOI 

 

Forest of Kachchh district classified under the Type 6B- Northern Tropical Thorn Forest, as per the forest 

classification of Champion and Seth (1968). These forests also known as Open scrub thorn forest due to poor 

canopy formation. This can be further divided in to 5/D-Dry deciduous Scrub, 6/E4 -Salvadora scrub, 6B/C-Desert 

Thorn Forest, 6B/DS2-Tropical Euphorbia scrub, 6B/ DS1- Zizyphus sp. scrub and Capparis sp. association 5/E3 

-Babul (Acacia nilotica) forest, 5/DS5-Dry Savannah type  vegetation (Acacia nilotica- Salvadora sp. association, 

6/E2-Gorad (Acacia Senegal). However, due to the invasion of Prosopis juliflora in these forests, has changed the 

floral composition and vegetation structure. The transmission line wise protected/reserve/social forest area are 

given below: 
765KV Lakadia-Banaskatha Transmission Line: Within this segment of the transmission line 25.1315ha forest land 

is present under four Forest Division namely Kutch-East Division, Kutch SF Division, Patan Division and 

Banaskantha SF Division in Kutch, Patan and Banaskantha District. Within eleven villages namely Kairai 

(0.2903ha), Sanwa (15.104ha), Patanka (4.3885ha), Daldi (3.9867ha), Dahisar (0.1545ha), Chichodra (0.2713ha), 

Chachasna (0.1251ha), Warsara (0.1868ha), Kantheriya (0.1551ha), Padardi (0.1872ha) and Khimana (0.282ha) 

the forest land is present.  

The transmission line has been passed through Wild Ass Sanctuary, Reserve forest and social forest area. Project 

Area under Protected Area (Wild Ass Sanctuary) 9.749 ha of which forest land is 3.887 ha and non-forest land is 

5.862 ha. No part of the project area falls under any Conservation Reserve, National Park and Ecologically 

Sensitive Zone. For forest clearance and wildlife clearance the proposal has been already submitted in ñPariveshò 

portal of MoEF&CC and both are under processing. 

Flora 

Sixty-nine (69) floristic species were recorded collectively at the sampling sites. The study area comprises of 20 

tree species belonging to 10 families, 10 shrubs species belonging to 8 families and 38 herbs species belonging 

to 16 families. Most common species were Azadirachta indica, Prosopis cineraria, Prosopis juliflora, Salvadora 

oleoides. Ziziphus nummularia, Blumea sp., Aristida sp.  
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Mammals 

At least thirty-four (34) species of mammals have reported ranges that include the Study Area. With respect to the 

IUCN Red List, one (01) of these species is designated as endangered and two near threatened. With respect to 

the WPA Schedules, eight (08) of these species are listed under Schedule I. Six (06) species of mammals were 

observed and six (06) recorded from consultation as part of the primary data. Though some portion of the project 

Area will be fall under Protected Area (Wild Ass Sanctuary), however, during the field visit no Wild Ass has been 

observed. It was reported that in rare cases the wild ass stray to the fringe areas of the sanctuaries where the 

transmission line is located. 

Birds 

One hundred sixty-seven (167) species of birds have reported ranges that include the Study Area. These include 

eighty (80) species which are resident with respect to the Study Area and Eighty-seven (87) species, which are 

migratory with respect to the Study Area. With respect to the IUCN Red List, out of 80 resident bird species one 

vulnerable (Sarus Crane) and one near threatened birds (Black-necked Stork) have reported ranges in study area. 

Out of 87 migratory birdsô species one endangered, four vulnerable and five near threatened birdsô species have 

reported ranges along the study area. With respect to the WPA Schedules, three (03) bird species from resident 

and five (05) birds species from migratory birds of the Study Area are listed under Schedule I. Forty-eight (48) 

species of birds, consisting of thirty-six (36) resident species and twelve (12) migratory species, were recorded as 

part of the primary data. Though within the 10km (5km of each side from the centre of the line) study area through 

the line no such globally significant concentration of migratory species and/or congregatory species have been 

reported and not observed during field visit.  

Reptiles 

At least twenty-five (25) species of reptiles have reported ranges that include the Study Area. With respect to the 

IUCN Red List, one (01) of these species is designated as vulnerable. With respect to the WPA Schedules, one 

(01) of these species is listed under Schedule I. Two (02) species of reptiles were observed and five (05) recorded 

from consultation as part of the primary data.     

Amphibians 

At least six (06) species of amphibians have reported ranges that include the Study Area. With respect to the IUCN 

Red List, none of these species are designated as globally threatened. With respect to the WPA Schedules, none 

of these species are listed under Schedule I. No species of amphibians were observed as part of the primary data 

and however two (02) recorded from primary consultation.     

 

Social Issues and Management 

 

The project Lakadia-Banaskantha 765 kV transmission line of length 176.148 km will pass through agricultural 

lands that falls under 3 districts of Gujarat. Total 473 towers would be constructed and the total estimated land 

requirement for tower footing would be 378400 sq. m (93.50 acre). The tower footing falls on private agricultural 

land belongs to approximately 600 landowners. Though the project does not involve permanent land take however, 

there is restrictions on land use for carrying out construction on these lands. Such restriction in future land-use 

changes diminishes the land value especially road facing plots which have a potential for non-agricultural use in 

the future will be restricted and will have a permanent implication on use of these lands for non-agricultural purpose.  

 During ESIA study, the compensation for land price for 20 villages (out of 58) was fixed for INR 881 for unirrigated 

land and INR 970 and 1772 for irrigated land per sq. m. For the remaining 38 villages, the land prices are yet to be 

fixed by the District Collector. The land prices in the area was reported to be INR 300000 -500000 per bigha (area 

within the village and far from road connectivity) and INR 500000-1000000 for land near to highways. 

 The community had raised concern on issues with regards to health and safety and potential exposure to 

electromagnetic fields during operation especially during rainy season. Besides, the community also had raised 

concern for adequate compensation for land use along the tower footprint as. current government circle rate was 

reported to me much lower than the prevailing market. In lieu to the MoP guidelines, the project has addressed the 

situation and land valuation was carried out through a committee formed by the District Magistrate in consultation 

with the affected landowners. The land value was reported to be 15 times higher than the prevailing government 

rate. The Project has completed payment compensation to more than 150(as of November 2020) affected 

landowners and still on-going. It is estimated that the total number of impacted landowners in the project would be 

1627, of which 600 numbers of landowners would be affected due to the tower footing and 1027 numbers would 

be affected due to the RoW of the transmission line. Limited consultation could be carried out indicated that the 

local community were positive of the project and are willing to support the project. Embedded measure maintaining 

minimum ground clearance is mandatory and will be strictly monitored during operational stage to avoid any risk of 

exposure to any kind of safety hazards. A site engineer will be appointed by the project who will undertake a regular 

inspection of all lines from time to time. 
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Impact Assessment 

 

Potential impacts of proposed transmission line during: 

¶ The construction of the towers which would involve earthwork for excavation of the foundation would lead 

to air quality and noise impacts, but these would not be significant as the transmission line alignment are 

away from settlements. in addition, impacts on flora and fauna are also envisaged. For the portion of the 

line passing through the Wild Ass Sanctuary there are risk of the animal falling into the excavation and 

getting hurt. 

¶ During the stringing operation winching machine would be used and is expected to have a noise levels of 

approximately 70 dB(A). However, since the transmission line is away from the settlement the noise levels 

are expected attenuate to levels within standards for residential areas. 

¶ Construction of tower and the transmission lines would lead to restriction on the use of land which has 

been addressed by payment of compensation. Loss of the crops from land are also envisaged but these 

have would not be significant and crop compensation are paid  

¶ Operational phase involves disturbances to vegetation and noise etc. The social impacts will be from 

movement along the corridor, expectation management and perception about generation of 

electromagnetic field. 

¶ Mitigation to counter adverse impacts are discussed in the Environmental and social management plan. 

 

Environmental and Social Management Plan 

 

The ESMP provides a delivery mechanism to address potential adverse impacts, to instruct contractors and to 

introduce standards of good practice to be adopts for project activities taken up during construction and operation 

phases of the project. Inspection and monitoring of the environmental and social components phase activities will 

increase the effectiveness of suggested mitigations. 

Through the process of inspection, audit and monitoring ATL will ensure that all the contractors comply with the 

requirements of conditions of forest clearance, and other permits including suggested action plans. 

The inspection and audits will be done by trained team ATLôs Environment, Health and Safety (EHS) department 

as well subject to be reviewed and conducted by external agencies/experts. The entire process of inspections and 

audits are being documented. The inspection ad audit findings are to be implemented by the contractors in their 

respective areas. 

 

Conclusion 

 

The ESIA has assessed overall acceptability of environmental and social impacts likely to arise as a result of 

construction and operation of transmission line for LBTL project. The proposed project is categories as category B 

as the social or environmental impacts are assessed as limited, few in number, site specific, largely reversible, and 

readily addressed through mitigation measures. Though some portion of the project Area will be fall under Protected 

Area (Wild Ass Sanctuary), however, during the field visit no Wild Ass has been observed. It was reported that in 

rare cases the wild ass stray to the fringe areas of the sanctuaries where the transmission line is located. Moreover, 

the transmission line is not considered as high-risk project because of the inherent low risks that they carry. Also, 

with these embedded mitigation measures the risk to the wild ass from the project is reduced. Also, note that the 

actual habitat of the wild ass is in the Little Rann of Kutch which is approximately 24 km south direction from the 

proposed transmission line. 

The project is likely to generate some environmental and social impacts both during construction and operation. 

During construction phase the environmental impacts expected from the project include disturbance to fauna and 

flora, construction waste of disposal, increase of noise level and social impacts mainly from engagement of land 

and loss of crop. During operation phase the impacts include disturbance to vegetation, noise generation and social 

impacts of restricted activities within corridor. 

Environmental and social management plan describes implementation mechanism for recommended mitigation 

measures during construction and operation phase to verify overall project performance. 
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1. Introduction 

1.1 Background  
 

Adani Transmission Limited headquartered in Ahmedabad, Gujarat is the largest private sector power transmission 

company in northern, western and central India. ATL owns and operates various High voltage AC transmission 

lines and substations of 132kV, 220kV, 400kV, 765kV voltage level and High Voltage DC transmission lines and 

substations of +/- 500kV voltage level. Today, ATL has portfolio of more than 14,000 ckt km of transmission lines 

and around 27,000 MVA of power transformation capacity. 

 ATL primarily aims at addressing the vast potential in Indiaôs transmission sector and has set an ambitious target 

to set up 20,000 circuit km of transmission lines by 2022. ATL has invested in the latest technologies resulting in 

the highest network availability of over 99.76% in the country, which corresponds to the best global standards. 

 

ATL has won the Lakadia Banaskantha Transco Limited (LBTL) - Transmission System Strengthening Project on 

a Tariff Based Competitive Bid. The transmission line would connect the Lakadia Pooling substation to the 

Banaskatha Pooling Substation where would be connected to the 765 KV D/C line. The Scheduled Commercial 

Operation Date is December 2021 and the concession terms are 35 years.  

The LBTL aims to strengthen the transmission system for relieving over loadings observed in Gujarat intra-state 

system due to renewable energy injections in Banaskatha pooling station. The project is part of Green Energy 

corridor and will help in evacuation of renewable power projects in Gujarat. Adani Transmission Limited has won 

the project in Tariff Based Competitive Bidding (TBCB) and a Letter of Intent to this effect was issued on 28th 

October 2019. 

AECOM India Private Limited has been commissioned by Adani Transmission Limited (ATL), a subsidiary of the 

Adani Group to undertake an Environmental and Social Impact Assessment (ESIA) study for the establishment of 

transmission system for Lakadia Banaskantha Transco Limited (LBTL) which is includes of Lakadia - Banaskantha 

765kV D/C(Route length in 176.148km).Out of the total length 64.9 km, 69.7km and 42.3km length is present in 

the Kutch, Patan and Banaskatha district respectively. The transmission line is through three districts of state in 

Gujarat i.e. Kutch, Patan and Banaskatha. 

This report discusses the environmental and social baseline within which the proposed transmission power project 

is commissioned and assesses the potential adverse and beneficial impacts that the project could have, along with 

suitable mitigation measures and an Environmental and Social Management Plan (ESMP) for the project 
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Figure 1-1.  Location of the LBTL transmission lines 

 

Figure 1-2.  Route Map of the LBTL transmission lines 
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1.2 Objective of the Report  
Adani Transmission Line (ATL) is currently exploring for fund from international lenders, and this ESIA is prepared 

to help meet the requirement in terms of providing the lenders, an assessment of the project against international 

standards. In this context, the project requires evaluating the environmental and social risks associated with the 

project and to implement mitigation measures to avoid adverse impacts for the remainder of the projectôs lifecycle.   

This report discusses the environmental and social baseline within which the proposed transmission line project is 

commissioned and assesses the potential adverse and beneficial impacts that the project could have, along with 

suitable mitigation measures and an Environmental and Social Management Plan (ESMP) for the project. The 

following sections provide an understanding of the scope of work and the applicable reference framework for the 

ESIA. 

1.3 Scope of the Report 
The scope of work for ESIA included the following: 

I. Identification of applicable local and national environmental and social regulations and relevant 

international E&S standards for transmission power projects. 

II. Categorization of the projects based on IFC Performance Standards. 

III. Summary of the approach adopted by ATL for design of the transmission line and assessment of 

alternatives available for the project together with an overview of outcome of the key decisions already 

taken up by the company for the transmission line route. 

IV. Description of the environmental and social baseline of the project in terms of the key sensitivities and 

potential constraints on the construction and operation and maintenance of the transmission line. 

V. Identification of the potential adverse environmental and social impacts during erection and operation of 

the transmission line and mitigation measures to be adopted by ATL. 

1.4 Project Proponent 
The Adani Groupôs journey in the transmission sector started in 2006, well before Adani Transmission Limited 

(ATL) was formally established. This was necessitated by need to evacuate power from Adaniôs Mundra Thermal 

Power Plant. The dedicated lines, commissioned for evacuation of power spanned more than 3800 ckt kms 

connecting Mundra ï Dehgam, Mundra ï Mohindergarh and Tirora ï Warora. 

Another line spanning more than 1200 ckt kms was commissioned in 2014 for evacuation of power from Adaniôs 

Tiroda power plant. Subsequently, in 2015, looking at the enormous business potential in transmission sector, 

Adani Transmission Limited (ATL) was carved out of Adani Enterprises Limited (AEL) for a focused pursuit of 

opportunities in transmission sector. ATL has also tapped various inorganic avenues for growth and acquired 

GMRôs transmission assets in Rajasthan (2016), Reliance Infrastructureôs transmission assets in Gujarat, Madhya 

Pradesh and Maharashtra (2017) and KECôs Bikaner Sikar transmission asset in Rajasthan (2019) 

In 2018, ATL forayed into the distribution space with the acquisition of Reliance Infrastructureôs Power Generation, 

Transmission & Distribution Business in Mumbai. Today, Adani Electricity Mumbai Limited (AEML) caters to 

electricity needs of over 3 million customers in Mumbai suburbs and Mira-Bhayender Municipal Corporation in 

Thane district with a distribution network spanning over 400 sq. kms. 

Today, ATL is the largest private transmission company and operates more than 11,000 ckt kms of transmission 

lines and around 18,000 MVA of power transformation capacity. ATL has further set an ambitious target to set 

up20,000 circuit km of transmission lines by 2022 by leveraging both organic and inorganic growth opportunities. 

1.5 Limitation of the Report 
This ESIA report is based on scientific principles and professional judgment applied to facts with resultant subjective 

interpretations. Professional judgments expressed herein are based on the analysis of available data and 

information. The ESIA report was prepared with the following limitations;  
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I. The assessment of the environment and social risks is limited to project information available at this stage 

of the project, discussion with stakeholders, secondary data collected, consultation with local community 

and observations made during site survey. Professional judgement and interpretation of facts has been 

applied for presenting inference from the collected information.  

II. The consultations undertaken as part of the ESIA were limited to the stakeholders, who were available for 

consultation during the site visit; which included landowners, local community, and Project site Team; 

III. Consultation with the local community was limited to those villages only where the project has already 

obtained the land as recommended by ATL as it apprehends that locations where land uptake is in process 

consultations may cause some hinderances.  

IV. As rapid site assessment was undertaken for a short duration, report does not address seasonal variability 

of the data.  

V. Due to the prevailing pandemic situation in India i.e. COVID-19, limited consultation with local 

communities has been conducted with all safety provision.   

1.6 Report Structure 
The structure of the ESIA report is given below in Table 1.1 

Table 1-1 :Structure of the Report 

Chapter  Particulars Description 

Chapter 1 Introduction Introduction to the Project 

Chapter 2 Project Description Technical description of the Project & related 

infrastructure and activities 

Chapter 3 Policy Legal and Administrative framework Discussion of the applicable environmental 

and social regulatory framework and its 

relevance for the Project. 

Chapter 4 Description of Environment An outline of the Environmental, Ecological 

and Social Baseline status with in the study 

area of the Project. 

Chapter 5 Anticipated impacts and mitigation measures This section includes details of identified 

environmental, ecological and social impacts 

and associated risks due to project activities, 

assessment of the significance of impacts, 

and presents mitigation measures for 

minimizing and /or offsetting potential impacts 

identified. 

Chapter 6 Environmental and Social Management plan 

(ESMP) 

Outline of the Environmental and Social 

Management Plan (ESMP) taking into account 

identified impacts, proposed mitigation 

measures, and monitoring requirement 

Chapter 7 Stockholder Assessment and Discloser An outline of the engagement with the 

stakeholder groups undertaken as part of the 

assessment process and the key issues 

identified from the same 

Chapter 8 Grievance Redressal /mechanism Discuss about the Grievance redressal 

process of the employee and local community  

Chapter 9 Conclusion and Recommendation Short description of the project background 
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2. Description of the Project 
ATL has been selected as a successful bidder by Bid Process Coordinator (REC Transmission projects Company 

Limited) as Transmission Service Provider (TSP) on build, own, operate and maintain basis for Lakadia 

Banaskantha Transco Limited (LBTL) which is includes of Lakadiya - Banaskatha 765kV D/C (Route length in 

176.2 Km).   

2.1 Need of The Project 
Renewable power in Gujarat is a fast-developing industry given that the large state is mostly arid. Gujarat was one 

of the first states to develop solar generation capacity in India. The total installed capacity of solar and wind power 

plant in Gujarat as on 30.07.2020 is 3127.88 MW and 7523.451 MW. Large plants have also been setup in Kutch, 

Banaskatha district of Gujarat. The transmission line project has been set up with an aim to strengthen the 

transmission system for relieving over loadings observed in Gujarat intra-state system due to renewable energy 

injections in Banaskatha pooling substation. The project is part of Green Energy corridor and will help in evacuation 

of renewable power projects in Gujarat 

2.2 Project Proposal  
The LBTL would include the following: 

¶ Lakadia PS ï Banaskantha PS 765kV D/c line  

¶ 765kV Bays at Lakadia and Banaskantha sub-stations for Lakadia PS ï Banaskantha PS 765kV D/c line 

¶  2x240MVAr switchable Line reactor along with bays at Banaskantha PS end of Lakadia PS ï 

Banaskantha PS 765kV D/c line and 1x80 MVAr, 765 kV, 1 Ph switchable line reactor (spare unit) at 

Banaskantha end 

2.3 Regional Setting  
The LBTL transmission line alignments traverses through the 49 villages located in 2 Tehsil of Kutch district and 2 

Tehsil of Patan district and 3 tehsils of Banaskantha district. Details of tehsil wise villages list is provided in table 

below.  

  

Table 2-1 : List of Tehsil wise village List 

Sl. No District Block Core Village 

1.  Kachchh Bhachau Shivlakha  

2.  Kachchh Rapar Bhutakiya** 

3.  Kachchh Rapar Chitrod 

4.  Kachchh Rapar Dedarwa 

5.  Kachchh Rapar Govindpur (Kharol)** 

6.  Kachchh Rapar Hamirpur Moti 

7.  Kachchh Rapar Khirai 

8.  Kachchh Rapar Kidiyanagar 

9.  Kachchh Rapar Momayamora 

10.  Kachchh Rapar Mora** 

11.  Kachchh Rapar Sai 

 
1 https://geda.gujarat.gov.in/Gallery/Media_Gallery/Wind_Power_Capacity_Addition_in_Gujarat_as_on_31.07.2020.pdf  

https://geda.gujarat.gov.in/Gallery/Media_Gallery/Wind_Power_Capacity_Addition_in_Gujarat_as_on_31.07.2020.pdf
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12.  Kachchh Rapar Sanwa 

13.  Kachchh Rapar Tindalwa Mota 

14.  Kachchh Rapar Tindalwa Nana** 

15.  Banaskantha Bhabhar Chachasna 

16.  Banaskantha Bhabhar Chichodra 

17.  Banaskantha Bhabhar Gosan 

18.  Banaskantha Deesa Mudetha 

19.  Banaskantha Kankrej Chimangarh 

20.  Banaskantha Kankrej Fatepura 

21.  Banaskantha Kankrej Isarva 

22.  Banaskantha Kankrej Raviyana 

23.  Banaskantha Kankrej Kantheriya 

24.  Banaskantha Kankrej Kashipura 

25.  Banaskantha Kankrej Khimana 

26.  Banaskantha Kankrej Khodla 

27.  Banaskantha Kankrej Nekoi 

28.  Banaskantha Kankrej Padardi 

29.  Banaskantha Kankrej Rajpur 

30.  Banaskantha Kankrej Tervada 

31.  Banaskantha Kankrej Warsara** 

32.  Patan Radhanpur Lotiya 

33.  Patan Radhanpur Sathali** 

34.  Patan Radhanpur Thikaria (Hasenpur)** 

35.  Patan Saltanpur Babra 

36.  Patan Saltanpur Bakutra 

37.  Patan Saltanpur Bavarda 

38.  Patan Saltanpur Dahisar 

39.  Patan Saltanpur Daldi 

40.  Patan Saltanpur Datrana 

41.  Patan Saltanpur Dhokavada 

42.  Patan Saltanpur Gadha 

43.  Patan Saltanpur Jamvada (Badarpura) 

44.  Patan Saltanpur Jhandala** 

45.  Patan Saltanpur Korda 

46.  Patan Saltanpur Madhutra 

47.  Patan Saltanpur Patanka 
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48.  Patan Saltanpur Rampura 

49.  Patan Saltanpur Vauva 

 

2.4 Accessibility 
NH 15 and NH 14 is main access road for Lakadia- Banaskatha 765 kV line proposed transmission line. During 

construction phase the heavy construction material would be transported through these highways. The SH 51,52,58 

intersects/connects the National Highway and would be used to reach the alignment. However, to reach the 

respective tower location village approach roads would be used. The accessibility map of the project site is 

presented in Figure 2-1. The alignment has also been overlaid on the toposheet and is presented in Figure 2-2, 

Figure 2-3, Figure 2-4, Figure 2-5, Figure 2-6, Figure 2-7, Figure 2-8 and Figure 2-9. 

 

2.5 Crossing of Road and Rail 
 

The National highway 15 and 16 cuts across Transmission Line alignments. In addition, two Transmission Line 

alignments also crossing the railway line.  

For approval of NHAI has been in the final stage. In principal approval received from Ministry of Railway, a demand 

draft against demand note has been submitted. Railway permission for the same is expected by March'21. Power 

Line crossing approval has been obtained for 29 out of 33 Transmission Line. The remaining approval for the 4 

Transmission Line is expected to be obtained by March'21. 

The details of the locations where the highway cut the alignment are presented in Table 2.2 

 

Table 2-2 : Accessibility of the Project site 

SL no Line Highway Approx. segment (Angle point (AP) from -to) 

1.  765kV D/C Bhuj (PS) -Lakadia 

(PS) to Banaskatha PS 

NH 15  

 

 AP-66LB+0 to AP-67LB+0 

2.   NH14 

 

AP-102LC+0 to AP-103LC+6 

3.   Railway  AP-64LD+3 to AP-65LD+3 
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Figure 2-1.  Accessibility map for LBTL Line  

 

 

Figure 2-2.  Alignment of the project site (1) 
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Figure 2-3.  Alignment of the project (2) 
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Figure 2-4.  Alignment of the project (3) 

 

Figure 2-5.  Alignment of the project (4) 
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Figure 2-6.  Alignment of the project (5) 

 

Figure 2-7.  Alignment of the project (6) 
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Figure 2-8.  Alignment of the project (7) 

 

Figure 2-9.  Alignment of the project (8) 
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2.6 Analysis of Alternative Transmission Line 

Alignment 
Alternative analysis has been carried out by project team during preparation of detailed project report of the project 

and based on that present alignment has been selected.  

Three alternatives routes were explored along the Bee Line keeping the in view the design considerations, 

environmental, forest and wildlife impacts, avoid habitat areas, keeping the crossings of Roads and Highways, 

Power Lines and Railway lines etc. to minimum. The route was marked on the toposheets and corresponding GPS 

co-ordinates were obtained for all the Alternative Routes. Thereafter, walkover survey of all the routes was carried 

out to ascertain the features along the routes and select the most suitable route for the transmission line. An 

exhaustive exercise was carried out during the survey to select the route keeping the involvement of forest land 

and wildlife sanctuary area to minimum. 

Analysis of alternative route for LBTL projects are given below table 2.3. From the comparative statement, forest 

area and wildlife sanctuary area involvement in Alternative-I is least among all the three alternatives i.e. only 

25.1315 ha and cannot be avoided. In addition, the length of line is the shortest along the Alternative-I among the 

three. The crossings of existing power transmission lines, railways and Highways is also less in comparison to 

other alternatives. Keeping in view the advantages as stated above, Alternative-I is found to be most suitable from 

technical, environmental, forests & wildlife and implementation and O&M point of view and thus is considered to 

be adopted for laying of the transmission line. Alternative -1 or the selected option has a route length of 176 Km & 

approx. cost of material is Rs. 576 Cr includes all construction related activity cost for entire transmission line. 

 

Table 2-3 : Comparative Statement of Alternative Route for 765KV Transmission line 

S.R Description Route I Route II Route III 

1 Route particulars 

 Bee line (KM) 165.408 165.408 165.408 

2 Length of 
alternatives(kms) 

176.148 185.404 181.627 

3 Transmission line 

corridor 

Red Blue Green 

4 Total Forest area 
involvement 

25.1315ha (i.e RF 
&SF:21.2445ha 
Forest include 

WLS:.3.8870 ha) 

51.280ha (i.e RF 
&SF:40.7811ha 
Forest include 

WLS:10.4989ha) 

38.987 ha (i.e RF &SF: 34.6655ha 
Forest include WLS:4.3215ha) 

5 Wild ass 
sanctuary area 

   

 Length of line 
through WAS 

1.599kms 1.948kms 3.294 kms 

 Area of WAS 9.749ha (Forest 3.8870 
ha and Non forest 
5.8620 ha) 

13.0516ha (Forest 10.4989 
ha and Non forest 2.5527 
ha) 

22.0698ha (Forest 4.3215 ha and Non 
forest 17.7483 ha) 

6 NH Crossing 3 Nos 4nos 3 nos 

7 Railway line 

crossing 

2 Nos 4nos 2nos 

8 Power line 
crossing 

33 nos 39 nos 41 nos 

9 Historical/cultural 
monuments 

Nil Nil Nil 
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Figure 2-10.  Map of Analysis of alternative  

2.7 Proposed Components of Transmission Lines 
The LBTL Transmission line will be laid overhead using lattice structures fabricated with MS angles and galvanized. 

Lines are strung with aluminium cored steel reinforced conductor (ACSR) or all aluminium alloy conductor (AAAC) 

supported on the towers by porcelain disc insulator strings.  

Transmission line towers will be self-supporting lattice towers. There are four types of towers which can be used in 

the project. These include: 

¶ Tangent tower (A type Tower):- This is a suspension tower designed to support power conductor and ground 

wire(s) for extending the power line alignment in a straight line. 

¶ 15Ü Small Angle Tower (B Type Tower): - Fitted with two stacks of insulators per each phase duly connected 

by a jumper. This tower will facilitate deviation of line alignment up to 15Ü. 

¶ 30ÜMedium Angle Tower (C Type Towers): - This is similar to above angle tower but designed to take line 

deviation up to 30Ü. 

¶ Large Angle Dead end Tower (D Type Tower): - This tower is designed for use as terminal tower as well as 

an angle support capable of taking deviation up to 60Ü. All angle towers are used at cut point (Tension towers). 

In addition to the above towers, special structures may be used for river crossings and hill slopes. 

Type of tower at each location is decided and selected from the standard tower types/ designs adopted for various 

voltage classes and wind zones. Special type of towers required for a specific location to suit a specific purpose 

may also be designed. The design of Transmission line towers is governed by the stipulations of IS 802 (Part-l - 

Section 1 & 2) of 1995/92 use of structural steel in overhead transmission line towers and wind load referenced in 

IS 875-(Par-3) - 1987 ñCode of practice for design loads for buildings and structures (second revision)ò, terrain and 

topographic characteristics of the ground. 

The various members of the tower are i) Foundation, ii) Main leg members including ground wire peak, (iii) Lattice 

member (iv) Horizontal and longitudinal belt members situated and (v) Cross arm members and (v) Redundant 

members and hip bracings. 

Tower Foundations: The foundation of the tower is based on soil type, tangent/angle locations, normal/extended 

towers, narrow based towers, river crossings etc) & wind zones. Standard designs for various types of foundations 

for normal soil are readily available. However, proper type of foundations is selected from the standard designs 

available based on the soil investigation result or if needed specially designed for a specific application. In case of 

765 KV lines the tower footing would be approximately 20.78 m X 20.78 m. For the foundation an excavation of 4m 

X 4m X 2m would be carried out and for casting of tower footing in open pits. Since the transmission line passes 

through a creek region or aggressive soil region Concrete of M30 Grade design Mix conforming to IS 456 and 

epoxy coated reinforcement as per IS 13620 shall be used. However, these would vary on the technical parameters 
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e.g. load, angle of the conductor, soil characteristics, wind speed etc. Once the concrete is allowed to set the earth 

is backfilled and compacted.  Total number of towers in LBTL 765 kV D/C line would be 473. Among them 337 nos 

A, 29 nos B, 31 nos C, 76 nos D types tower and Gantry type would be present. Foundation cost approx. from Rs. 

1.54 Lac to Rs. 6 Lac per location 

Tower Structure: The Tower shall be fully galvanized using mild steel or/and high tensile steel sections. Bolts and 

nuts with spring washer are to be used for connection. Each tower shall be earthed such that tower footing 

resistance does not exceed 10 ohms. Pipe type or Counterpoise type earthing shall be provided in accordance 

with relevant IS. Additional earthing shall be provided on every 7 to 8 kms distance at tension tower for direct 

earthing of both shield wires. Since, the transmission lines are passing through coastal/ creek regions, the 

fabricated tower parts and stubs shall have a minimum overall zinc coating of 900 gms/sq m of  surface area except 

for plates and sections below 5mm which shall have a minimum overall zinc coating . These components would be 

fabricated at the factory and delivered to the site and stored in the Construction Camp/Laydown area. 

Insulators: Porcelain/ Glass disc insulators or Porcelain Long rod insulators having specific minimum creepage 

distance shall be used. The creepage would be dependent on a number of technical factors  

Conductors: The transmission lines shall have to be designed for a maximum operating conductor temperature of 

85 deg C for both ACSR as well as AAAC. In case of the 765kV D/C transmission lines Hexa Zebra Steel Aluminium 

Conductor shall be used.  

2.8 Description of Project Phases 

2.8.1 Detailed Design  

During the stage the route planning for the transmission line takes place. At the planning stage three alternatives 

are identified avoiding the major settlements, forests and other technical considerations. An analysis is carried out 

to identify the best alternative. 

The typical activities which would be carried out during the project conceptualisation phases include: 

¶ Walkover surveys of the three alignment: These have already been carried out and the finding have been 

used in the analysis of alternative section presented below. 

¶ Detailed survey of the final alignment. The inputs from this study has also been used in the ESIA report e.g. 

number of trees to be felled. number of structures etc. 

¶ Soil investigation of the tower locations at regular interval to ascertain the type of foundation; 

2.8.2 Construction Phase  

The construction of the transmission line route includes carrying out check surveys, site clearing and access road 

establishment through to foundation construction and structure installation to energising. This phase is expected 

to take between 15 months to complete. The Construction is projected to be over by December 2021. 

In additions, the contractor would carry out  i) Check Surveys, ii)  Site Clearance and vegetation removal (including 

felling trees if required) iii) Excavation for tower foundation, construction of the concrete bases for the transmission 

line towers, iv) transportation in of the tower components and other raw materials; v) assembly and erection of the 

towers; vi) stringing of the transmission line; and vii) site rehabilitation. 

2.8.2.1 Check Surveys 
Check surveys are carried out by the contractor at the initiation for fixing the tower locations. At this point of time 

the once the tower locations are known the ownership of the land is identified by the Contractor with the help of the 

Revenue Department. The right of use for land for the tower footing and the RoW would be primarily procured 

through negotiated settlement. All construction activities would be carried out within the Right of Way for the safe 

operation of the transmission lines as per IS 5613.Check survey has been completed for both the line.  

2.8.2.2 Clearing of Sites 
 

At the tower site all vegetation in the footprint of the tower base and the working area of approximately 2 m on each 

side of the base (20.78m x 20.78 m) would be cleared of vegetation 
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2.8.2.3 Excavations 
 

Excavators would be used to excavate the foundation for tower footing. Foundation sizes would be as described 

above dependent on the soil conditions and tower type. Excavated soil will be dumped around the excavation and 

excess dump rock will be uplifted and removed as required. Each excavation will be inspected and tested to confirm 

its suitability. The foundations would be filled with concrete. on 

The formwork, reinforcing bars, embedded of the tower and any earthing elements would be placed in the pits. A 

50 mm thick pre-stressed concrete cement pad is laid at the base of the foundation. Concrete will be sourced from 

a óready-mixô truck which will access the site or concrete will be mixed on site using a portable concrete mixer. 

Approximately, 80-100 m3 of concrete is required per tower. The casting of the foundation would take approximately 

15- 30 days and would involve 15- 20 labours depending on the terrain and soil conditions. Once the excavations 

have been filled, the concrete requires 28 days for curing. The excavated soil would be backfilled and compacted 

as per the good engineering practices. 

2.8.2.4 Erection of Tower 
 

The material for the construction of the tower would be brought by tractor trailer or manually depending on the 

accessibility and site condition and delivered directly from the storage yard/lay down area to the tower construction 

site. Transposition is to be done for all transmission lines whose length is greater than 100 km. Transposition should 

be carried out at 1/3 and 2/3 of line length tower positions. The tower construction would start after the setting of 

the concrete is complete. It is estimated that in in LBTL 473 nos of towers would be constructed. Among them 197  

number of towers has been already erected and 213 number of foundation activity has been completed. The 

prefabricated component of the lattice structure would be first assembled on the ground. The erection of the tower 

is done manually. The components are also hoisted manually by using a pulley system.  

2.8.2.5 Stringing of Conductors 
 

The stringing of the conductors will be done by tension method using a winching machine. The tension methods 

are generally used for stringing as this method keeps the conductor surface safe during stringing process. As part 

of the stringing process using the tension method, the conductor is kept under tension during the stringing process. 

This helps it to keep the conductor clear of the ground. For pulling the conductor a pulling line is installed on 

travellers affixed temporarily to the arms of the tower. A pulling line is pulled which are then used to pull the 

conductor from the reel stands using specially designed tensioners and pullers. Two types of pulling machines 

used in the construction of transmission lines being strung under tension. These are defined as bull wheel and 

drum/reel-type. Pullers would be equipped with load-indicating and load-limiting devices. Tensioners would be 

equipped with tension indicating devices. The capacities of the puller and tensioner would be based on the 

conductor, span length, terrain and clearances required above obstructions. Sag tensions can never exceed during 

stringing. The capacity for both puller and tensioner are calculated as per IEE 524.Positive braking systems will be 

required for pullers and tensioners to maintain conductor tension when pulling is stopped. 

2.8.3 Operation and Maintenance 

During the O&M stage of the project ground patrolling would be carried out. The patrolling would monitor the growth 

of tress in violation of the minimum safety clearance., development of any house or settlement within the RoW. 

Roads and bridges constructed within the ROW would also reduce the minimum safety clearance so these would 

also be monitored. 

Further to ensure safety to adjoining properties; development of oil and gas pipelines, development of industry and 

plants, like cement, chemicals, dumping yard etc would be monitored appropriated measures taken to prevent such 

activities would might reduce the efficiency of the transmission lines. For this monitoring exercise ground patrolling 

would be organised preferably on a monthly basis. 

2.8.4 Details of ROW 

The Right of Way of the transmission line has been defined as per as per IS 5613. In case of 765 KV lines 65 m is 

considered as the ROW. This is also the horizontal clearance required for transmission lien of these capacity. The 

minimum ground clearance for 765 kV transmission lines shall be 15 m, so that maximum electric field does not 

exceed 10kV/m within the ROW and does not exceed 5kV/m at the edge of the ROW as per international guidelines. 
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Approval under Section 164 of Electricity Act. 2003 has been received. Further under section 164, DC orders have 

been received for most of the villages. All required clearances are obtained / to be obtained in progressively for 

RoW/construction of Transmission Line. As stated in section 2.5, other requirement like NHAI, Power line crossing 

has been obtained by March 2021(expected). 

2.8.5 Details of Tree Enumeration and Cuttings  

During site visit, discussion with project team reveals that, tree enumeration activity along the ROW has not been 

completed. As per Part -2 information recommended by DFO and Stage- I Forest Approval granted by RMOEF for 

the Project, about 145 no of trees are required to be felled during execution of the project. Cost of trees in forest 

land are included under the NPV (Net Present Value) determined by the forest department, under the provision of 

FC Act and NPV shall be paid by LBTL the time of Stage 1 forest approval compliance. NPV (Net Present Value) 

determined by the forest department, which includes tree compensation shall be paid by LBTL. Extraction cost for 

trees, if any raised shall be paid to Forest dept during execution of project. The tree cutting in private land will 

carried out in supervision of local administrative department and compensation towards tree cutting will be paid to 

land owner. 

However, Tree feeling permission from Govt. of Gujarat has not been obtained. it will be obtained by the project 

team before stringing activity. 

2.9 Project Duration and Schedule  
The project implementation has been planned over a period of 18 months, this would include the Detailed design 

Phase as well as Construction (Detailed Surveys, material supply, foundation, erection of tower, stringing, testing 

and commissioning). The date of commissioning is December 2021. 
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Figure 2-11.  Execution plan for LBTL project 
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2.10 Raw Materials Requirement  

2.10.1 Raw material 

The raw material required for the construction of the transmission line and substation has been estimated These 

are presented in Table 2-4.ATL has been provided the service order of EPC contractor to AECOM (Reference 

number S.O number 5700280267 dated 13.12.2019). As per ATL, EPC contractor has been awarded based on 

turnkey basis.  

Table 2-4 : Raw Material Requirement for LBTL Transmission line 

Material Lakhadiya PS- Banskatha PS 

Cement (kg) 2.84 lakh KG 

Sand (m3) 5.04 lakh kg 

Aggregate (m3) 10.9 lakh 

Water (Concrete Only) (KL) 190 KL 

2.10.2  Land Requirement 

Land Requirement for Transmission Line 

Discussion with site personnel of LBTL reveals that land requirement for A, B, C, D type of tower is varying from 
400 sqmt to 800 sqmt depending on the tower type.  The project Lakadia-Banaskantha 765 kV transmission line of 
length 176.148 km will pass through agricultural lands that falls under 3 districts of Gujarat. Total 473 towers 
(Among them 337 nos A, 29 nosB, 31 nos C, 76 nos D types tower and Gantry type would be present) would be 
constructed and the total estimated land requirement for tower footing would be 243173 sq mt (24.3173 ha). 
Majority of the tower footing falls on private agricultural land and it belongs to approximately 600 landowners. 
Details on the land requirement for tower footing is provided in Table below.  

Right of way width for the 765-kV transmission line would be 67 m (33.5 m both side of the transmission line) and 

length of the transmission line would be 176.148 km. During the ESIA study, ROW has been obtained for 360 

Towers. As the process is still ongoing, details on the numbers of landowners will identified by Jun'21. 
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Land Requirement for Stockyard/Laydown and Labour Camp 

The project has leased in 12 acres stockyard area for construction materials during the construction period. For 
this, the EPC contractor (Larsen and Turbo) has taken land on lease for a yearly basis. The land belongs to a 4 
landowners and the agreement was signed between the EPC contractor and the landowners. The 12 acres of land 
comprises of the laydown area and labour camps for workers. As informed during site visit, the land was reported 
to be barren and no cultivation was undertaken prior to land lease. Post construction the land will be handover to 
the landowner in its original condition. The same has been specified in clause 9 (a) of the rent agreement between 
the EPC contractor and the landowners.  Apart from this, temporary land will be required for setting up canvass 
camp for labour during foundation and tower erection.  
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2.10.2.1 Land Procurement Process for Transmission line 
Land procurement for transmission line required obtaining right of way 2of the land. No permanent land take is 

required for the transmission line. The process of land procurement for TL has been carried out as per the 

requirements of the Electricity Act 2003, Part VIII, Section 67 and 68, Indian Telegraph Act 1885, Part III Section 

10 (e ) and Ministry of Power (MoP) Guidelines for Payment of Compensation Towards damages in regards to 

RoW, October 2015. As per the provisions of the Electricity Act 2003 and Telegraph Act (1885), the project will not 

permanently procure the land under the tower footprints or RoW. Easement rights for the tower and right of way 

will be procured through the payment of crop compensation and 85:15 of the land value for tower footing and ROW. 

Prior to start of construction, the project has obtained the following permission for ROW and Tower  

a. Approval under Section 68 of the Electricity Act 2003 

b. Approval under Section 164 of the Electricity Act 2003:   

c. Consent from affected landowner 

The process of land procurement starts with Detailed survey carried out by LBTL. During this process, location of 

tower and transmission line was determined, and list of the villages were the line will pass through was identified. 

The Headman/Sarpanch of the villages impacted by the ROW were informed of the project. Land details and 

landowner were identified and discussion with the landowner was undertaken for assessing their 

willingness/consent for easement rights of use of land for tower and ROW. The District administration issued 

notification under section 164 of the Electricity Act. The notification was issued not for any forceful acquisition of 

land but for notification and public disclosure.  

2.10.2.2 Determination of Easement Access Price 
 

According to the discussions with the In LBTL case when personnel from LBTL team approach land owner for 

obtaining land for tower footing, initially land owners are reluctant to provide the right of use of the land to company 

as govt land schedule rate was not revised since 2011 and it is very low in comparison to the current market land 

value. Then LBTL team approach to the District Authority for revising the land schedule rate. Representative of 

landowners are also approached for same to district authority. A tripartite meeting between district authority, land 

owner and LBTL company was organised where collective decision was taken that INR 900 per sqmt land price 

was fixed for unirrigated land and INR 950 per sqmt land price for irrigated land would be provided by the company 

to the land owner for obtaining Right of Use for tower footing and ROW. For Tower base, LBTL compensated 85% 

of land value for Tower footing and 15% of land value for ROW.  It was reported by LBTL that this amount is paid 

to the landowner in three instalments i.e. i) 33% at Foundation, ii) 33% at time of tower construction and iii) 33% at 

time of stringing. 

2.10.2.3 Compensation Mechanism 

The amount of cash is paid to landowners through issuance of cheques. About 150 landowners have received 

compensation. The final list of the affected landowners for Tower footing will be completed by June, 2021. As the 

process of obtaining easement rights for ROW is a continuous process, it is anticipated that the final list of the 

affected landowners for ROW to be completed by Augô21 hence compensation to all the remaining landowners 

would be completed a month prior to commissioning of the project.. 

2.10.3  Manpower Requirement during Construction 

The construction activity would be carried out by primarily three teams i) foundation ii) Tower erection iii) stringing. 

The foundation construction team would have around 15-20 labours while the tower erection teams which would 

follow would have 25-35 people. Finally, the stringing team would also have around 45-60 people involved in the 

job. During the foundation and tower construction approximately 10-15 teams would be working in parallel. Thus 

approximately 550-650 labours would be working at any time in the project. However, these number can increase, 

and 750 people may be employed at a maximum at any point of time in the project. However, the main- contractor 

might sublet a part of the work, especially the labour-intensive part of the development of foundation to the sub-

contractors. The development of the substation and bays would be carried out by a separate team specialized in 

these activities. This team would comprise of 30-50 people. 

Most of the labour required for the foundation, especially unskilled labour would be sourced from the local area. 

Only, skilled, and semi-skilled labour required for tower erection, stringing, operation of equipment and machinery 

 
2 The right of way is a strip of land where the transmission line is fall under the  constructed, erected, operated and maintain. 
The transmission line is kept in the centre of right of way ( ROW ) and  Right of Use are the land that allows to enter the land & 
use it as passage which are purposely and continuously in use for fulfilment of project throughout the life after construction, 

operation and maintenance. 
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would be migrant labour from other states.  For housing of the skilled and semi-skilled labour temporary 

construction camps would be setup. The construction camps have to be provided with amenities and facilities so 

that there is no competition between the labour and the local community over resources or conflicts between then 

over the disposal of solid and liquid waste or other social resources. During operation phase approximately 15 

people would be required and working in 3 shifts. 

2.10.4 Equipment and machinery used in Construction 

The construction of the transmission line and the substation would require the following machinery i.e. front-end 

loader, backhoe, concrete mixer, crane, poker vibrator. This equipment would be mainly located at the site of the 

construction activity. A temporary staging shall be in the Construction Camp. The maintenance and repairs of the 

equipment would also be carried out at the camp. The operating noise levels of the equipment is presented in 

Table 2-5 :Reference Noise levels of various equipment to be used in the construction activity 

Equipment  Noise Level  Equipment  Noise Levels 

Front End Loader 85-91 Crane  90-96 

Backhoe 79-89 Concrete Mixer <85 

Poker Vibrator 87-98 Electric Drill 102 

2.10.5 Power requirement during Construction 

Power required at the construction activities would be drawn from the grid where it is available, else diesel generator 

DG sets would be used to supply the power. 2 nos. of 100 KVA DG set would be used for the supply of power. 

1(One) DG would be in running condition and another one (1)  on standby. In addition, one 50 KVA DG set would 

be used for domestic purpose. All the DG sets used would conform to the Central Pollution Control Board (CPCB) 

standards for DG sets. 

2.10.6 Water requirement during Construction  

Water would be required for both construction activities and domestic purpose during the construction period. The 

operations period of the project would also have water requirement, but the quantities required would be much 

lesser in quantities. The water requirement for construction depends on the climatic conditions, type of equipment, 

type of material available, mix design, type of construction. Considering the above factors and the total duration of 

the execution of the project it is estimated that the average water requirement for domestic consumption and 

construction would be approximately 50 KLD and 5000 KLD respectively. However, there would be variation in the 

daily water requirement depending on the construction activities. During the operation phase considering the 

activities which have been considered the quantity of water required would be negligible. 

2.11 Pollution Sources & Characteristics during 

Construction 
Operation of Heavy Vehicle and Machinery: The operations of construction vehicles, diesel generators and 

machineries engaged in the construction would contribute to Suspended Particulate Matter (SPM), Sulphur and 

Nitrogen dioxides (SO2 and NOx), Carbon monoxide (CO) and other hydrocarbons (HC). In addition, fugitive 

emissions are envisaged from plying of vehicles, storage, handling and transportation of materials during the 

construction phase. Dust will be mainly emitted during material transport, loading-unloading activities. Also, during 

construction phase, noise will be generated from operating heavy machineries, vehicular movement etc. All the 

generator sets will be equipped with exhaust mufflers and acoustic enclosures and subjected to periodic preventive 

maintenance to reduce noise and shall conform the CPCB requirement for generators. 

2.12 Waste Management during Construction 
Generation of waste from construction activities: Due to the construction of the transmission line approximately 

500 m3 of construction waste would be generated. This would be primarily from concreting activities and can easily 

be used as a backfill material. This construction and demolition waste can be used for raising the sites for substation 

and strengthening of approach road. 
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Discharges from Campsite and Construction areas:  Sewage effluent will be generated during the construction. 

The campsite would be provided with septic tank and soak pit / bio-toilets to treat the sewage. Since the camp 

would primarily cater to the requirement of the skilled and semi-skilled labour, who are migrant from outside the 

area, the number of people staying at the camp would be limited, thus the waste generated would be minimal. Also, 

mitigation measures e.g. septic tanks and soak pits or bio-toilet will be constructed at the construction camps. 

These measures are embedded included in the project design to prevent the discharge of untreated sewage or 

wastewater. It is estimated that on an average 15.0 kg of municipal solid waste (MSW) would be generated per 

day during the construction phase from the camps. This would comprise of food waste and recyclables viz. 

packaging material. The MSW would have to be handled by the Contractor so that the adjoining areas are not 

contaminated. 

Hazardous Waste: The used oil and lubricant, oil-soaked rags, empty drums from transformer oils would be 

considered as Hazardous Waste. In addition, paints, solvents, and oil used would also be considered as hazardous 

waste. These would be disposed of by the Contractor as per the provisions of the Hazardous and Other Waste 

(Management and Transboundary) Movement Rules 2016. 

2.13 Waste Management During Operations 
E-waste: During operations e-waste would be the main type of waste which would be generated. The e-waste is 

likely to be generated primarily from the maintenance of the substation equipment. These must be disposed as per 

the E-Waste Management Rules 2016.  

Hazardous Waste: The waste transformer oil (which would be generated after 5 years of the commissioning) 

would qualify as a Hazardous waste would have to be disposed as a Hazardous and Other Wastes (Management 

and Transboundary Movement) Rules 2016. 

Battery Waste: The substation would have DC battery which would be required to supply power to some of the 

equipment in case of emergency. The battery waste would be disposed of as per the Battery (Management & 

Handling) Rules 2001. 

2.14 Quantification of greenhouse gas 
Quantification of green house gas (GHGs) was estimated for the Lakhatia to Banaskantha 765 kv transmission line 

using the World Bank Guidance Note: Greenhouse Gas Accounting for Energy Investment Operations 

Transmission and Distribution Projects Power Generation Projects. 

2.14.1 Screening of the scopes 

In accordance with the guidelines a screening was carried out for the proposed activity of the establishment of 

transmission line to identify activities which would cross the threshold for GHG emission for transmission liens ,The 

prominent activities, which could be the major contributor to the green-house gas emission include  

¶ Land clearing and the subsequent erection of tower. 

¶ Vehicular emission due to transportation of equipment and Technical loss of energy in the transmission 

line during operation. 

Construction of the Tower footings 

 

For the construction of the tower footings approximately, 12,999 tons of cement would be required to prepare M20 

and  M10 grade concrete. Approximately, 900 kg of CO2 is emitted to prepare 1 ton of cement, by calculating the 

above factor with the total quantity of cement, it has been estimated that 12896 tonnes of CO2 would be emitted 

in the atmosphere. But this would considered as, indirect emission of GHG for the proposed project, as project 

proponent was not directly involved in the cement preparation procedure. 

It has been assumed that each transmission tower would consists almost 12 tonnes of steel, in both the lines total 

473 towers are scheduled to be set up. So, it can be assumed that approximately 5676 tonnes of steel is required 

for the project. 

To make one ton of steel almost 1.9 tonnes of CO2 emitted in the atmosphere. So, by calculating the total amount 

of steel with the said factor, it can be predicted that total 10,784 tonnes of CO2 have been emitted in the 

atmosphere, which is indirectly associated with the project. 

 

Technical Loss in transmission line 
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According to the information from the project proponent, the transmission line approximately equipped with a power 

flow of 1340 MWh and incurred a loss of 4.5 MWh. 

 

 

 

 

 

Methodology 

According to the user guide of the CO2 database for the Indian power sector, published by Central Electricity 

Authority, the weighted average of the  grid emission is 0.82 tonnes of CO2 per megawatt per hour. Using the grid 

emission factor total emitted co2 for the transmission line was estimated as 32324.40 tonn annually. 

 

 
Land clearing due to erection of tower 
 
New construction of long-distance lines, or even of distribution lines and substations, may affect carbon stored in 

biomass and soil. Depending on the circumstances, land clearing could account for the largest fraction of total 

gross emissions within the project boundaries. An obvious example would be clearing a forest for a long-distance 

transmission line, which would result in a one-time release of the carbon stored in the vegetation. According to the 

study of the urban forest network, 1 acre of forest can sequester 2.5 tonnes of carbon annually, so inversely, if 1 

acre of forest land would clear. it could release 2.5 tonnes of CO2 in the atmosphere. But considering the forest 

type in the region, which is mainly shrubs and medium tree, it can be concluded that these forests are not capable 

of sequestrate that much of CO2 from the atmosphere. So, this scope could be ruled out from the GHG emission. 

Vehicular emission due to transportation of equipmentôs to the tower site 

Vehicular emission would be considered as mobile emission source for the proposed project. According to the 

information from the project proponent, only one truck would be needed for erection of one tower. So, it has been 

predicted that daily 2 truck would be needed, to transfer the tower erection equipment at two different sites. 

Considering the tower numbers for both the lines, it can be predicted this activity will continue for at least one year. 

Considering the time frame, total distance and vehicle type (heavy duty truck), total predicted co2 emission would 

be 68.91 tones annually. 

 

Conclusion 

Considering all the sources of GHG emission in the transmission project is below the thresholds and thus doesnot 

require a detailed assessment A computation of CO emission sources are presented in a graphical manner in figure 

2.12 

 

Emission sources Co2 (tonn) 

Technical loss 32324 

Construction emission 23680 

Vehicular emission 68.91 

 

 

 

 

Figure 2-12.  Accessibility map for LBTL Line 
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2.15 Present Status of the Project 
As already, the proposed project involves construction of 176.48 km of transmission line located at Gujarat in the 

districts of Kutch, Patan and Banaskatha. As on date (11.02.2021), out of the total of 473 towers, 197 number of 

towers have been erected and 213 number of towers are founded. Stringing activities have not been initiated yet. 

A lay down area has been set up at Radhanpur. This area covers an area of 12 acres and comprises of pre-

fabrication yard, casting area, machinery & vehicle maintenance area, administrative area, labour camps and 

general service area. This Lay-down area provides support to the whole transmission line alignment.    

2.16 Labour and Working Condition  
The project is already in a construction stage, at the time of ESIA, L&T has been contracted as the EPC contractor 

for construction. The EPC contractor had been completed and labour had already mobilised on site. A total of 20-

30 worker on site mobilised for tower foundation and erection work.  A total of 150-200 workers were engaged for 

tower foundation and 250-300 workers for tower erection.   

The unskilled labourers employed were recruited from the local villages itself, while the semi-skilled and skilled 

labourers are reported to be workers from other districts of Gujarat. The few migrant workers were reported from 

Bihar and Jharkhand. 

2.16.1 Labour Accommodation: 

The labour accommodation for the project is required during construction stage. In keeping up with IFC guidelines 

following are the key provisions  

¶ Provision of potable water for drinking  

¶ Labours shall be provided with at least one toilet/urinal/washing facility shall be available per 15 

construction workers;  

¶ Arrangement for separate cooking area and supply of cooking fuel- LPG gas or kerosene oil;  

¶ Provision of waste collection and segregation (biodegradable and non-biodegradable)  

¶ Sleeping or resting area (as in a temporary arrangement) should be adequate in size and appropriate to 

protect its occupiers from harsh weather conditions and keep their personal belongings safe.;  

¶ The EPC contractor to consult with the relevant Gram Panchayat before selecting the location of the 

labour camp; 

 

During the operation phase, the total work force expected to be deployed is 10-15 individuals for maintenance and 

for regular patrolling. This regular patrolling will be undertaken at least twice in a fortnight along the entire route. 

This team will primarily comprise of technicians, electricians and skilled and semi-skilled workmen.
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3. Policy Legal and Administrative Framework 

This section highlights the relevant environmental and social policies and regulations, IFC and World Bank Group 

guidelines applicable for transmission projects especially transmission projects in Gujarat. The regulatory 

framework is based on a) applicable national and state level environmental and social regulations for the project; 

b) International Standards and Conventions; and c) Applicable Environmental and Social Guidelines. The 

institutional framework for implementation of the regulatory framework has also been taken into consideration  

 

3.1 National and State Laws  
Constitution of India under Article 21 assures that ñThe State shall endeavour to protect and improve the 

environment and to safeguard the forests and wildlife of the country.ò Similarly, Article 51 (A) also make say that ñIt 

shall be the duty of every citizen of India to protect and improve the natural environment including forests, lakes, 

rivers and wildlife and to have compassion for living creatures.ò  Considering the direction from the constitution, the 

Government of India has laid out various policy guidelines, acts and regulations pertaining to protection of 

environment. Consequently, the individual states have also framed rules to further the cause of environment 

protection. 

The Environment (Protection) Act, 1986 provides umbrella legislation for the protection of environment. As per this 

Act, the responsibility to administer the legislation has been jointly entrusted to the Central Ministry of Environment 

Forests and Climate Change (MoEF & CC) and the CPCB / State Pollution Control Board (SPCB) 

The implementation of the subprojects will be governed by Government of India and State of Gujarat and other 

applicable environmental acts, rules, regulations, and standards. These regulations impose restrictions on the 

activities to minimize or mitigate likely impacts on the environment. It is the responsibility of the project executing 

and implementing agencies to ensure subprojects are consistent with the legal framework, whether applicable 

international, national, state or municipal or local. Key standards include those related to air quality, and protected 

areas are included. Compliance is required in all stages of the project including design, construction, and operation 

and maintenance of Transmission lines.  The specific regulatory compliance requirements of for the LBTL Project 

are shown in Table 3.1 

Table 3-1 :Applicable Environmental Legislations and Specific Requirements for the Project 

Sl. No. Acts/Rule/Policy Description Applicability & Action 

Required 

Responsibility 

Environment related regulations 

1. National Environment Policy, 

2006. 

NEP is a comprehensive guiding 
document in India for all 
environmental conservation 
programs and legislations by 

central, state and local 
government. The dominant theme 
of this policy is to promote 

betterment of livelihoods without 
compromising or degrading the 
environmental resources. The 

policy also advocates 
collaboration method of different 
stakeholders to harness potential 

resources and strengthen 

environmental management. 

The LBTL Project 
should adhere to NEP 
principle of ñenhancing 
and conservation of 

environmental 
resources and 

abatement of pollutionò. 

LBTL 

2. Environment (Protection) Act, 
1986 and Environmental 

Standards. 

The Environment (Protection) Act 
is an umbrella legislation seeking 
to supplement the existing laws on 

the control of pollution (the Water 
Act and the Air Act) by enacting a 
general legislation for environment 

protection and to fill the gaps in 
regulation of major environmental.                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                      

hazards. 

 

 

The Railway 
electrification project 

and all activities under 
the same should adhere 
to the regulations and 

standards under the 
Environment 
(Protection) Act, 1986 

and Environmental 

Standards. 

LBTL and the 
contractors / 
subcontractors and 

other supply chain 
contractor should 
adhere to the rules and 

standards specified 
under the Environment 

Protection acts  
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Sl. No. Acts/Rule/Policy Description Applicability & Action 

Required 

Responsibility 

3 EIA Notification of 2006 and 

the later amendments 

The EIA Notification set out the 
requirement for environmental 
assessment in India. This states 
that Environmental Clearance is 

required for certain defined 
activities/projects, and this must be 
obtained before any construction 

work or land preparation (except 
land acquisition) may commence. 
The Schedule I of the notification 

defines threshold of activities 
which require to undertake an 
environmental assessment and 

obtain an environmental clearance 
from statutory bodies. Projects are 

categorized as A3 or B4  

The transmission 
projects are not 
included in the 
Schedule I of the EIA 

notification. Thus there 
is no requirement for 
LBTL to undertake 

environmental 

clearance. 

Not applicable 

4. Water (Prevention and Control 
of Pollution) Act of 1974, Rules 

of 1975, and amendments 

Control of water pollution is 
achieved through administering 
conditions imposed in consent 
issued under provision of the 

Water (Prevention and Control of 
Pollution) Act of 1974. These 
conditions regulate the quality and 
quantity of effluent, the location of 

discharge and the frequency of 
monitoring of effluents. Any 
component of the Project having 

the potential to generate sewage 
or trade effluent will come under 
the purview of this Act, its rules and 

amendments. Such projects must 
obtain Consent to Establish (CTE) 
under Section 25 of the Act from 

Gujarat Pollution Control Board 
(GPCB) before starting 
implementation and Consent to 

Operate (CTO) before 
commissioning. The Water Act 
also requires the occupier of such 

subprojects to take measures for 
abating the possible pollution of 

receiving water bodies. 

The transmission line 
project does not require 
any permission under 
the Water Act 1974. 

However, the 
Contractor has to obtain 
a Consent to Operate 
(CTO) under the said 

Act. The Consent has to 
be regularly renewed 
during the tenure of the 

project. 

Contractor 

5. Air (Prevention and Control of 
Pollution) Act of 1981, Rules of 

1982 and amendments. 

The subprojects having potential to 
emit air pollutants into the 
atmosphere must obtain CTE 
under Section 21 of the Air 

(Prevention and Control of 
Pollution) Act of 1981 from GPCB 
before starting implementation and 
CTO before commissioning the 

project. The occupier of the 
project/facility has the 
responsibility to adopt necessary 

air pollution control measures for 

abating air pollution. 

For the subproject, the 
CTE and CTO from 
GPCB is required for (i) 
diesel generators; and 

(ii) cement concrete 
batching plants, stone 
crushers, etc. if installed 

for construction. 

Contractor 

6. The Motor Vehicles Act, 1988 

(59 Of 1988) (14 Oct. 1988) 

The equipment and vehicles used 
in the sub-projects will emit air 

pollutants.  Enforcement of air 
pollution norms and other 

Rule no 115. Emission 
of smoke, vapor, etc. 

from motor vehicles and 
Rule 115 (A) sub-rule 
(8) also provides 

Contractor 

 
3Category A projects require EC from the central Ministry of Environment, Forests and Climate Change (MoEF&CC). The 

proponent is required to provide preliminary details of the project in the prescribed manner with all requisite details, after which 
an Expert Appraisal Committee (EAC) of the MoEF&CC prepares comprehensive Terms of Reference (ToR) for the EIA study. 
On completion of the study and review of the report by the EAC, MoEF&CC considers the recommendation of the EAC and 
provides the EC if appropriate. 

 
4Category B projects require environmental clearance from the State Environment Impact Assessment Authority (SEIAA). The 
State level EAC categorizes the project as either B1 (requiring EIA study) or B2 (no EIA study) and prepares ToR for B1 projects 

within 60 days. On completion of the study and review of the report by the EAC, the SEIAA issues the EC based on the EAC 
recommendation. The Notification also provides that any project or activity classified as category B will be treated as category A 
if it is located in whole or in part within 10 km from the boundary of protected areas, notified areas or inter-state or international 

boundaries. 




