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ABBREVIATIONS AND ACRONYMS 

 

AMC : Ahmedabad Municipal Corporation 

BIS : Bureau of Indian Standards 

BOD : Biochemical Oxygen Demand  

CO : Carbon Mono Oxides 

COD : Chemical Oxygen Demand 

CPCB  : Central Pollution Control Board 

CTE  : Consent to Establish 

cum : Cubic Meter 

dB : Decibel 

oC : Degree Centigrade 

DMRC : Delhi Metro Rail Corporation 

DPR : Detail Project Report 

EIA : Environmental Impact Assessment 

EMP : Environmental Management Plan 

EPA : Environmental Protection Agency 

ETP  : Effluent Treatment Plant 

ESMU ; Environmental Social Management Unit 

GIS : Geographical Information System 

gm : Grams 

Ha : Hectare  

HC : Hydro Carbon 

Hz : Hertz  

IMD : India Meteorological Department 

IS : Indian Standards 
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JICA : Japan International Cooperation Agency 

Kg : Kilogram 

KLD : Kilo Liter per Day 

km : Kilo Meter 

km/h, Kmph  : Kilo Meter per Hour 

KV : Kilo Volt 

KWh  : Kilo Watt Hour 

m : Meter 

mg : Milligram 

mg/l : Milligram per Liter 

mm : Millimeter  

mm/s  : Millimeter per Second 

µm3 : Micro Cubic Meter  

MoEF : Ministry of Environment and Forest 

MRTS  : Mass Rapid Transit System 

MSL : Mean Sea Level 

MT : Metric Ton 

NATM : New Austrian Tunnelling method 

mg/m3 : Milligrame per cubic Meter  

NOx : Nitrous Oxides 

OP : Operation Policy 

% : Percentage 

PHPDT : Peak Hour Peak Direction Traffic 

PIA : Project Implementation Agency 

PiP   : Pipe in Pipe 

PM : Particulate Matter 

http://www.google.co.in/url?sa=t&rct=j&q=natm&source=web&cd=2&ved=0CD4QFjAB&url=http%3A%2F%2Fen.wikipedia.org%2Fwiki%2FNew_Austrian_Tunnelling_method&ei=kNthT8qRFY_JrQfgqrj-Bw&usg=AFQjCNEeGARyMujX4HvwYmTHw4HO3Kg2cQ
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PMC : Project Management Consultant 

PSD : Power Spectral Density 

RO : Reverse Osmosis 

ROW : Right of Way 

SO2 : Sulfur di Oxide 

SPCB : State Pollution Control Board 

SPM : Suspended Particulate Matter 

sq. : Square 

TBM  : Tunnel Boring Machine 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



   

Urban Engineering 

 

INTRODUCTION                                                                                                                                            1.18 

 

CHAPTER - 0 

Executive Summary of EIA 

 

0.1   INTRODUCTION 

 

The historic city of Ahmedabad is becoming the increasing opportunities for trade and 

commerce and as a center for higher education, the population of the city is already touching 

6 million and this heavy growth continues. Being thickly populated area, Ahmadabadôs traffic 

needs cannot be met by only road-based system. With projected increase in the population 

of the city, strengthening and augmenting of transport infrastructure has assumed urgency. 

For this purpose provision of Rail-based Metro system in the city has been considered. 

 

Metro-Link Express for Gandhinagar and Ahmedabad (MEGA) Company Ltd intends to 

implement Phase 1 of the Ahmedabad Metro Rail Project with international/multilateral 

funding from lending agencies like JICA. Phase 1 comprises of the revised North-South 

corridor from APMC to Motera along existing railway line and the East-West corridor from 

Thaltej to Vastral. The East-West corridor provides connectivity between residential areas in 

the western part of Ahmedabad and Industrial areas in the eastern part and passes through 

old city and Ashram Road. 

 

The objective of the study is to facilitate the Metro Link Express for Gandhinagar and 

Ahmedabad (MEGA) in preparation of EIA report as per the requirement of regulatory 

agencies and funding agency JICA. The scope of EIA includes the impacts resulting from 

pre-construction, construction and operation phases of E-W & N-S corridor, Depot and sub-

stations. The EIA is based on detailed field reconnaissance surveys, inventories and 

available secondary information.   

 

The MoEF, Government of India, Notification of 14th September 2006 and its amendment 

enlist projects in Schedule that require environmental clearance. However as per the said 

notification a metro project does not require environmental clearance from MoEF.  

 

0.2   ANALYSIS OF ALTERNATIVES 

             

DPR 2005: Detailed Project Report was prepared by DMRC for Gandhinager-Ahmedabad 

Metro rail in the year 2005. This alignment proposed by DMRC (2005) did not consider 

BRTS as it was not planned at that time. Besides recommending 43.46 km long north ï 

south and - east ï west network, also suggested 53.47 km long regional rail network. The 

entire DMRC network, except 3 km near Kalupur railway station, was envisaged to be 

elevated. DMRC ï DPR provides ridership estimates with as well as without regional rail. 
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DPR February 2014: Alignment of North ï South line was as follows: Depot at Gyaspur, line 

starting from APMC to Motera along Ashram Road. However this alignment involves 

diversion of underground utilities and traffic management during construction.  

 

 

Proposed Alignment: Two following corridors have been identified for Ahmadabad Metro 

Rail Project network (Phase 1)  

 

a) East-West Corridor: The East-West corridor alignment covers Thaltej to Vastral 
which provides east to west connectivity and passes through important nodes of 
Kalupur, Ashram road, Thaltej and Industrial areas on the east of Ahmedabad. 
Length of corridor is 19.102 Km with 17 number of stations out of which 6.335 Km 
stretch is underground.  

 

b) North-South Corridor: The proposed metro alignment provides north-south 
connectivity from Motera to APMC running along existing Metre Guage railway line 
and road. Length of corridor is 18.632 Km with 15 number of stations. 

 

Proposed sites for Depot: It is proposed to establish one depot- cum- workshop at 

Gyaspur (25.2 Hac) for North South Corridor and one depot- cum- workshop at Apparel Park 

(19.5 Hac) for East West Corridor. 

 

Power Requirements: The power requirement is for peak hour demand for traction and 

auxiliary application. The power requirement for both traction and auxiliary application will be 

11.53 MVA in year 2018 for North south corridor while 23.43 MVA for East-West corridor. It 

is proposed to avail power supply from M/s Torrent AEC Ltd from its 132 kv sub-station. 

 

Construction Period & Cost: It is proposed to complete the project in a time period of 60 

months. The completion cost of the project with all taxes, escalation & land comes to Rs 

10675.00 Crore.  

 

0.3   BASELINE ENVIRONMENTAL PROFILE OF THE PROJECT AREA 

 

The establishment of the baseline environmental status of the project influence area helps to 

predict the magnitude of impacts that are likely to be caused due to the proposed 
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improvements of the project road. It also helps to identify critical environmental attributes 

required to be monitored during and after the proposed developments.  

 

Physiography: Ahmedabad is lies between 22°55' & 23°08' North latitude and 72°30' & 

72°42' East longitudes with an elevation of 53 m above msl. Sabarmati River is one of the 

longest rivers of Gujarat State, bifurcates the Ahmedabad city into eastern and western 

parts.  The state of Gujarat can be broadly classified into following three physiographic 

regions i.e Mainland of Gujarat, Peninsular Gujarat and Kutch Area of Gujarat. The district of 

Ahmedabad and the project area falls in Mainland Gujarat. 

 

Geology and Mineralogy: The Gujarat state exposes rocks belonging to the Pre-cambrian, 

Mesozoic and Cenozoic era. The hard rock comprises Pre cambrian metamorphosed and 

associated intrusives, sedi- mantry rocks of Mesozoic and Cenozoic eras and the traps/flows 

constituting Deccan volcanic of Cretaceous Eocene age. The major portion of the 

Ahmedabad district is covered by recent and sub-recent formations. The area is almost flat, 

covered by brown sandy and clayey soil and has a gentle southerly and south westerly 

slope. The geotechnical investigation of study shows that, the project site area is covered 

with deep layers recently placed alluvial sands. 

 

The important economic minerals available in the district are sand, kankar, gravel, brick 

earth and limestone. The Sabarmati River is the main source for the production of sand, 

kankar and gravel.  

 

Soil Characteristics: The proposed project area falls in North Gujarat Region of very deep 

soil to moderately deep soil. The nature of the soil in Ahmedabad district is brown sandy and 

clayey soil. A major texture of the soil in the region is 'Loamy'. 

 

Ambient Air Quality: The prime objective of baseline air quality survey was to assess the 

ambient air quality of the area. Air quality monitoring was carried out at E-W and N-E 

corridor by collecting 24 hourly samples for 1 day at 12 locations for parameters PM10, PM2.5, 

SO2, NO2, NH3, Pb, and HC; and 8 hourly samples for 1 day at 12 locations for Parameters 

CO and O3. The air quality monitoring results indicates that all parameters were noted within 

the limits for residential areas except PM10 and PM2.5 because of the road traffic. 

 

Noise Levels: Noise levels were recorded on hourly basis for 24 hours at 12 locations in 

order to have an assessment of the Day and Night time noise levels. Leq for day and night at 

Sabarmati railway station exceeds the National Ambient Noise Standards for Commercial 

Zone and Leq for day time at Gujarat University, Shahpur, Kalupur Railway Station and 
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Sabarmati exceeds the standards for commercial zone. The main source of noise in the 

project area is the traffic movement on the road. 

                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                    

Vibration Levels: The source of the vibration is due to operation of Tunnel Boring Machine 

(TBM) during construction of tunnel. Vibration induced by the metro train during operation is 

mainly due to the rolling stock, track and the interaction between them. Vibration monitoring 

was carried out at 12 locations at both corridors in September 2014. Out of which 9 locations 

were selected on East-West corridor including 7 Archaeological Monuments at underground 

section (i.e Shahpur Kazi Md Chisti Mosque, Delhi Darwaja, Qutubiddin Shah Mosque, 

Muhafiz Khan Mosque, Rani Rupamati Mosque, Kalupur Darwaja and Brick Minar) and 2 

locations (i.e Doordarshan Tower & Vastral) at structures falling near to the proposed Metro 

corridor. 3 locations were selected at North-South corridor (i.e, The Silver Arc apartment 

near Ellis Bridge, Navrangpura near Ashram Road & Akhbar Nagar). The study has been 

conducted for 24 hours vibration level monitoring at each location. The field measured 

Vertical Vibration level is in the range of 0.2 to 2.0 mm/s and the maximum  2.0 mm/s 

vibration level were observed at Kalupur Darwaza and Navrangpura. The peak values at 

these locations are because of passing of heavy vehicles on nearby road.  

 

Archaeological Monuments: The city of Ahmedabad has plenty of archaeological and 

historical monuments, which serve as the main tourist attraction destinations of the city. As 

discussed at section vibration level, 7 historical monuments were studied for anticipated 

impact due to proposed underground section of alignment.  

 

As per The Ancient Monuments and Archaeological Sites and Remains (Amendment and 

Validation) Act, 2010; prohibited area is an area beginning at the limit of the protected area 

or the protected monument, and extending to a distance of 100 m in all directions; and 

regulated area is the area beginning at the limit of the prohibited area in respect of every 

ancient monument and archaeological site and remains and extending to a distance of two 

hundred meters in all directions. The proposed underground section of East-West alignment 

is not passing within the 100 m of prohibited area; however the alignment is passing within 

the 200m of regulated area around these monuments. Prior approval is required for 

construction activities in a regulated area of these monuments from Director, Archaeology, 

Archaeological Survey of India, Gandhinagar. 

 

Ecological Environment: An ecological study of the ecosystem is essential to understand 

the impact due to project development activities on the existing flora and fauna of the area. 

Inventory of trees was carried out along the Metro alignment & Depots. No Protected area 

such as National park or Wildlife sanctuary is located within 10 km distance from the either 

side of both the alignment. 
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Flora: Total number of trees observed along the alignment, station & depots is around 1638 

in which 501 number of trees at East-West alignment and 1137 at North-South alignment. 

Gulmohar (Delonix religa), (Neem) Azadirachta indica and (Peepal tree) Ficus religiosa are 

the most widely distributed trees along the project alignment.    

 

Fauna: Common birds observed in the project area are pigeons, crows, pelican and doves. 

The domestic animals in the project area consist of cows, bullocks, sheep, goats and dogs. 

 

Sensitive Receptor: sensitive receptor like school, colleges, hospitals, place of worship 

within 100 m on either side of E-W and N-S alignment is workout. About 93 sensitive 

receptors on East-West corridor and 42 sensitive receptors on North-South corridor were 

observed.  

 

0.4   NEGATIVE IMPACTS DURING CONSTRUCTION PHASE 

 

The environmental hazards related to construction works are mostly of temporary nature. 

Appropriate measures should be included in the work plan and budgeted for.  The most 

likely negative impacts related to the construction works are: - 

 

Soil erosion: minor impact on soil erosion due to runoff from unprotected excavated areas 

may result in soil erosion, especially when erodibility of soil is high. Problems could arise 

from dumping of construction soils (concrete, bricks), waste materials (from contractorôs 

camp) etc. causing surface and ground water pollution.  

  

Traffic diversion: During construction period, partial traffic diversions on road will be 

required, as most of the construction is to be carried out on the middle of the road.   

 

Muck disposal: The construction of tunneling activity will generate about 16,03,000 m3 of 

muck. The muck will be transported up to nearest proposed option. Being the good road 

condition in Ahmedabad, the dust generation due to transportation of muck will be 

insignificant. 

 

Trees: Total number of trees on both the alignment is 2162 

East-West corridor: 771 trees (549 at alignment & 222 at Apparel Park Depot) 

North-South corridor: 1391 trees (1112 at alignment & 25 at Gyaspur Depot) 

 

Increased water demand: The water requirement during construction of project will be 

327.50 KLD which includes labour camps, drinking and construction activities.  
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Labour camp: The water requirement at camps and construction site will be 63 KLD and 

20.5 KLD respectively. Waste water generation will be 66.8 KLD. Municipal solid waste 

generation will be 315 Kg per day.   

 

Loss of Historical and Cultural Monuments: No historical/cultural monuments will be 

affected/ damaged as a result of the proposed development.  

 

Construction near Archeological Structures: No Archeological Monuments are directly 

affected. Some of the Archeological Monuments are close to the proposed metro alignment 

near underground section. The Archaeological Monuments at underground section of the 

corridor are outside prohibited area of 100 meter but passing within 200 meter of regulated 

area. 

 

Ground and Surface Water: Insignificant impact will be anticipated on surface water for the 

elevated section of the Metro. For underground section, as a precautionary measure, 

detailed hydrological investigation will be undertaken prior to the construction of tunnel to 

locate the ground water aquifer falling in the alignment of metro tunnel and to safeguard the 

ground water flow wherever feasible. 

 

Air Pollution: The monitoring results of pollutants such as NO2, SO2 and CO are much 

below the national standards (NAAQS, CPCB) and dust concentrations monitored are 1.3 ï 

2.2 times higher than the standard value. Hence, dust could be the problem when the project 

is under construction.   

 

Noise Pollution: The major sources of noise pollution during construction are movement of 

vehicles for transportation of construction material and the construction 

machinery/equipment at the construction site. The construction activities are expected to 

produce noise levels in the range of 104 - 109 dB (A) at source which decreases with 

increase in distance. Exposure to noise may lead to complete hearing loss, tension, fatigue, 

fast pulse/ respiration rates, dizziness & loss of balance, anger, irritation & in extreme case 

nervousness.  

 

Impact due to Vibration: Directorate General of Mines and Safety (DGMS) prescribed 

permissible limit of ground vibration (INDIA). The permissible limit of ground vibration 

considered here at frequency 8-25 Hz for  
 

¶ Domestic houses/structures -- 10 mm/s 

¶ Objects of historical importance & sensitive structures -- 5 mm/s  

As per the results of vibration study, the archeological structures are at safe distance and the 

there would be no vibration impact on these structures due to TBM tunneling. However, the 

predicted vertical vibration above tunnel is reaches 5 mm/s which can damage the 

structures. Precautionary measures needs to be taken during construction. 

 

Health risk at construction site:  Health risks include accidents due to improper 

construction practice and hazard diseases due to lack of sanitation facilities (i.e., water 

supply and human waste disposal). 
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Impact on Sensitive Receptors: About 135 numbers of sensitive receptors identified within 

100 m on either side of both the alignment. The major impacts to the sensitive receptors are 

due to noise and vibration.  

 

0.5   NEGATIVE IMPACTS DURING OPERATION PHASE 

 

Noise Pollution: The cumulative noise on the elevated route alignment will be more than 

the Noise Standards for Commercial area (National Ambient Noise Standards) of 65 db(A) 

due to the traffic and noise levels from the metro operations. 

 

Vibration Impact due to train: The vibration level due to train operation will be in the range 

0.062 to 1.0 mm/s. There would be no vibration impact on any structures due to train 

operation.  

 

Water Supply and Sanitation: About 8192 KLD of water will be required for drinking, toilet, 

cleaning and also for other purpose like AC, chiller etc during operation phase. 

 

0.6   IMPACTS DUE TO DEPOT 

 

The depot location at Apparel Park (19.5 hac) is planned for East-West corridor and at 

Giyaspur (25.2 hac) for North-South metro corridor. 

 

Water Supply: About 123 KLD of fresh water will be required at Depot for different uses by 

considering train washing requirement of 500 litres per day.  

  

Waste water: About 38.4 KLD of waste water will be generated from each Depots ( Apparel 

Park & Giyaspur Depot). Hence total waste water generation from both depots will be about 

76.80 KLD.  

 

Oil Pollution: Spillage of oil & grease will be possible due to various maintenance activities 

at depot.  

 

Noise Pollution: The roughness of the contact surfaces of rail, wheel and train speed is the 

factors, which influence the magnitude of rail - wheel noise. The vibration of concrete 

structures also radiates noise.  

 

Solid Waste: About 1.8 Ton per month of solid waste will be generated from the Depot. 

Hence, solid waste generated from both the corridor will be 3.6 Ton per month. 

Trees: About 222 numbers of trees are observed at Apparel Park Depot and about 25 trees 

at Giyaspur Depot. The details of tree likely to be cut and transplanted are given in the 

Environmental Management Plan. 
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0.7   POTENTIAL POSITIVE IMPACTS OF THE PROJECT 

 

Employment Opportunities: About 5,000 persons are likely to work during peak period of 

construction activities. In operation phase about 1,388 persons (35 persons/Km length of the 

corridor) will be employed for operation and maintenance of the proposed system. 

 

Benefit to Economy: Introduction of proposed metro rail project, in Ahmedabad city will 

result in the reduction in number of buses and private vehicles. This, in turn will result in 

significant social and economic benefits due to reduction in fuel consumption, vehicle 

operating cost and travel time of passengers. This will facilitate the movement of people fast. 

 

Safety: Operation of Ahmedabad Metro Rail will provide improved safety and lower the 

number of accidental deaths. 

 

Traffic Noise Reduction: An introduction of Ahmedabad Metro Rail substantially reduces 

the vehicular traffic which ultimately reduces noise level. 

 

Traffic Congestion Reduction: The proposed development will reduce journey time and 

hence congestion and delay. 

 

Reduction in the number of Vehicle Trips on the road: There will be about 46% percent 

reduction in number of vehicle-kilometres trips for Business as usual Scenario. 

 

Reduced Air Pollution: The metro is least polluting and can be classified as an 

environment friendly technology since no air emissions are involved in running and operating 

the metro trains. Reduction in traffic on Ahmedabad roads due to proposed metro rail could 

lead to reduce air pollution. 

  

Carbon Credits: Carbon credit revenue with present price (INR) will be 14.90 lakh, 21.60 

lakh, 30.68 lakh and 41.34 lakh in year 2018, 2021, 2031 and 2043 respectively by 

considering approximate 53 gm of carbon-di-oxide (CO2e) for every trip of 1 km.  

   

0.8   ENVIRONMENTAL MANAGEMENT PLAN 

Soil Erosion Control: Prior to the start of the construction, the Contractor shall submit his 

schedules to the MEGA for carrying out temporary and permanent erosion/sedimentation 

control works. Visual monitoring will be carried out during construction which includes 
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photographic records and site description data. The construction of temporary berms, dikes, 

sediment basins, slope drains and use of temporary mulches, fabrics, mats, seeding, or 

other control devices or methods will help to control erosion and sedimentation.  

 

Traffic Diversion/ Management: Traffic Diversion Plans are required in order to look for 

options and remedial measures so as to mitigate any traffic congestion situations arising out 

due to acquisition of road space during Metro construction. In order to retain satisfactory 

levels of traffic flow during the construction period; traffic management and engineering 

measures need to be taken. They can be road widening exercises, traffic segregation, one-

way movements, traffic diversions on influence area roads, acquisition of service lanes, etc.  

The contractor will hire a transportation consultant that carryout the traffic survey and 

suggest alternative routes for smooth flow of traffic. 

 

Muck Disposal: About 16,03,000 cubic meters of excavated soils will be generated from the 

construction of tunnel work.  Muck will be disposed by adopting pre-identified options  

¶ Vastral Gam-0.4 Million m3,  

¶ Ahmedabad Riverfront Improvement Project- 1.2 Million m3.  

¶  

 Accordingly cost estimate for muck disposal has been prepared. The cost required for 

dumping of excavated muck will be 3589.45 Lakh.  

 

Compensatory Afforestation: About 1638 trees are observed at alignment and Depot 

locations in which 396 trees likely to be cut and 1142 trees will be transplanted. About 100 

numbers of trees in depots area will remain as where it is. As per estimation, 396 trees are 

likely to be cut for which 3960 trees are required to be planted. The compensation for loss of 

these trees works out to Rs. 87.12 Lakh @ Rs. 2200 per tree.  The cost for transplanting 

1142 number of trees is about Rs. 571 Lakh @ Rs. 50,000/- per tree. Permission will be 

required from the Park and Garden Department of Ahmedabad Municipal Corporation 

(AMC), Gujarat for the tree cutting in the project area.  

 

Water Supply, Sanitation and Solid Waste Management: Requirements of drinking water 

supply at station are about 6 KL/day. Raw water requirement for station is about 240-250 

KL/Day. The water requirement at Depot will be 123 KLD. This shall be provided from 

municipal/ground water source. Solid waste generated at station is about 38.4 cum/day. 

Waste generated during and after construction will be disposed in accordance with relevant 

National and State laws and Regulations. 
 

Labour Camp: The Contractor during the progress of work will provide, erect and maintain 

necessary (temporary) living accommodation and ancillary facilities for labour to standards 

and scales approved by the MEGA. Safe drinking water should be provided to the dwellers 

of the construction camps. The labour camps cleanliness and workerôs hygiene will be 

monitored as a part of Labour Laws of the Country during construction of proposed project. 
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Deployment of labour at the construction site will be made by following the fairer process as 

mentioned in civil contract agreement. The labour camps will have facilities like Shelter at 

Workplace, Canteen Facilities, First aid facilities, Day Crèche Facilities, Sanitation Facilities 

and Solid Waste Management.   

 

Archaeological and Historical Structure Preservation: No damage to Archeological 

Monuments is anticipated. Prior to the initiation of construction, MEGA will conduct building 

condition survey of structures in the vicinity of U/G alignment. This survey will help to identify 

the impact on the structures during construction and operation of the project. The 

management plan will include ground vibration monitoring during construction and operation 

of project.  

 

Air Pollution Control Measures: During the construction period, the impact on air quality 

will be mainly due to increase in Particulate Matter (PM) along haul roads and emission from 

vehicles and construction machinery. All the vehicles, machinery and equipments to be 

engaged for the construction work shall be attached with the latest, advanced pollution 

control measures available in the country and those shall conform to the relevant Indian 

standards. Contractor shall install barriers around the open construction sites before 

commencing the work. The Contractor shall sprinkle water at construction sites to suppress 

dust. The Contractor shall provide a wash pit or a wheel washing and/or vehicle cleaning 

facility at the exits from work sites. 

 

Noise Control Measures: There will be an increase in noise level due to construction of the 

proposed Metro corridors. The increases in levels are marginal; hence local population will 

not be adversely affected. However the exposure of workers to high noise levels especially, 

near the engine, vent shaft etc, need to be minimized. This could be achieved by: Job 

rotation to the extent possible, Automation, Construction of permanent and temporary noise 

barriers, Acoustic enclosures should be provided for individual noise generating construction 

equipment and the workers exposed to noise should be provided with protective devices.  

 

Rubber pads to reduce track noise and ground vibrations. Noise barriers arrangement at all 

station location, curves and at closely located areas will be provided so as to reduce sound 

levels. The cost for noise barriers is workout as Rs. 4716.00 Lakh. Regular greasing of 

tracks on sharp curves can reduce noise.  

 
Vibration Control Measures: An actual vibration impact shall be carried out prior to the 

start of construction and during the construction on the basis of detailed soil investigation 

and TBM activities involved. Detailed geotechnical investigation is required prior to the 

tunnel construction. By adopting good construction practices, generation of vibration will be 

controlled during construction. 

 
The estimated cost required for Building Condition Survey for surrounding structures at 
tunneling area is work out to be Rs. 158 Lakh @ Rs. 25 Lakh per Kilometer.  
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Safety Management Measures: Prior to the construction, identification of safety hazard 

would be made by Project Authority to establish the safety programmes following rules, 

regulations and guidelines. These would help to avoid and reduce the accidents. The 

comprehensive safety programmes will include deployment of a full time safety engineer 

who will prepare safety plan/schedule for their implementation during construction and 

operation. 

 

Environmental Safeguard: The Contractor shall constitute a special group of environmental 

sanitation personnel. This group shall ensure daily cleaning at work sites and surrounding 

areas and maintain a register as per the approved format by the MEGA. 

 

Sensitive Receptors: The control measures suggested at noise & vibration section will help to 

reduce & control the impact substantially during construction.  The noise & vibration due to 

construction activities will be monitored and recorded at sensitive receptors. Construction 

contractor must provide a mechanism for receiving and responding to complaints arising due 

to impacts on sensitive receptors. Avoid nighttime construction activities near sensitive 

receptors if possible. 
 

Hazardous Waste Management: It shall be the responsibility of the contractor to ensure 

that hazardous wastes are stored, based on the composition, in a manner suitable for 

handling, storage and transport. The contractor shall identify the nature and quantity of 

hazardous waste generated as a result of the project activities. Hazardous Waste will be 

handled and disposed as per the Hazardous waste (M& H) Rules, 2008 and shall be 

authorized with Gujarat Pollution Control Board (GPCB). The contractor shall approach only 

Authorized Recyclers with GPCB for disposal of Hazardous Waste, under intimation to the 

MEGA. 

 

Energy Management: Measures to conserve energy include but not limited to the following: 

 

¶ Use of energy efficient motors and pumps, 

¶ Use of energy efficient lighting,  

¶ Adequate and uniform illumination level at construction sites suitable for the task, 

¶ Proper size and length of cables/ wires to match the rating of equipment, and 

¶ Use of energy efficient air conditioner. 

 

Utilities: These utility services like sewers, water mains, storm water drains, telephone 

cables, electrical transmission lines, electric poles, traffic signals etc have to be maintained 

in working order during different stages of construction by temporary / permanent diversions 

or by supporting in position. 

 

Training Programmes: The training programmes need to be conducted by the experts, 

for MRTS officers. Apart from training, such programme should include guidelines for 
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safety, methods of disaster prevention, action required in case of emergency, fire 

protection, environmental risk analysis etc.  The overall cost involved for National and 

International training programmes will be Rs. 138.00 Lakh. 

 

Environmental Enhancement Measures: In addition to mitigation measures adopted for 

negative impacts during construction and operation of the project, some of the measures for 

improvement of environment have been undertaken, this are Landscaping & beautification, 

Solar energy, Renovation of Heritage structures/religious places, Environmental awareness 

programmes and Utility facilities to unprivileged people.  The cost for environmental 

enhancement measures has been kept as Rs. 85.00 Lakh (Lump sum).  
 

 

 

0.9   MANAGEMENT PLANS FOR DEPOT 

 

Water supply: About 123 KLD of water will be required for operation and functioning of 

depots. This could be either met from Municipal Corporation or through boring tube well into 

the ground. The ground water will need treatment depending upon its use. Domestic and 

some of the industrial application, a Reverse Osmosis (RO) plant of 8 liter/ minute capacity 

will be appropriate. The estimated cost of water supply plant is about Rs.50 Lakh.  
 

Sewage/Effluent Pollution Control: About 76.40 KLD of sewage/effluent is likely to be 

generated from both depots. It will be treated by providing 100 KLD effluent treatment plant 

at each depot. The sewage could be treated up to the level so that it could be used for 

horticulture purpose in the campus and can be discharged into the nearby drainage 

system of AMC. The estimated cost of sewage/effluent treatment plant is about Rs.60 

Lakh.  

 

Oil Pollution Control:  Oil and grease removal tank has to be installed at initial stage of 

effluent treatments. This accumulated oil and grease will be disposed off through 

approved re-cyclers. 

 

Solid Waste Disposal: About 3.6 Ton per month of solid waste will be generated from the 

Depot which will disposed to the Ahmedabad Municipal Corporation waste disposal sites in 

accordance with relevant National and State laws and regulations. 
 

Green belt development: The greenbelt development / plantation in the depot area acts as 

pollution sink / noise barrier. It is recommended to have a provision of Rs 40 Lakh in the 

cost estimate for the green belt development. Treated sewage and effluent in the best 

combination should be used for green belt development. 
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Rain water harvesting: It has been proposed to construct roof top rainwater harvesting 

structure at the constructed depot site. Depot cum workshop area of 46,496 sq.m (i.e 

23248x2) is available at both depots for roof top rain water harvesting. The total recharge pit 

area of 10x10x3 will be required. A provision of Rs. 15 Lakh has been kept in the cost 

estimate. 

  

0.10 EMP REPORTING ARRANGEMENT AND INSTITUTIONAL STRENGTHENING 

 

Project Implementation Agency: The responsibility of implementing environmental 

mitigation measures lies with the PIA. PIA in this project will be Metro Link Express for 

Gandhinagar & Ahmedabad Company Limited (MEGA).  
 

Project Management Consultant (PMC): The PIA will get the EMP implanted through the 

Project Management Consultant (PMC) appointed for managing engineering and construction 

related activity. 
 

Project Contractor: Project contractor will implement the EMP measures, enhancement 

measures and measures as directed by PIA and PMC. The contractor shall submit a report on 

compliance of environmental mitigation measures periodically to the PMC. The PMC will 

review and approve the environmental compliance report (ECR) submitted by the contractor 

and forward the ECR to PIA after approval. The PIA will then submit the ECR to Joint 

Project Director (JPD), environment which after review and monitoring will submit to 

Independent Monitoring Panels through the Project Director, MEGA. The Project Director 

accordingly submits report to the JICA.  
 

0.11 DISASTER MANAGEMENT 

 

Disaster is an unexpected event due to sudden failure of the system, external threats, internal 

disturbances, earthquakes, fire and accidents. To have the efficient disaster management 

system, the activities should involved Preventive Action, Reporting Procedures, 

Communication System, and Emergency Action Committee along with emergency measures. 

The emergency measures includes Emergency Lighting, Fire Protection system, Ventilation 

Shafts and Emergency Doors. 

   
0.12 PUBLIC CONSULTATION AT PROJECT LEVEL 

 

The project level consultations were conducted during the reconnaissance/ field visit during 

second and third week of September 2014. The objective of the consultation was to 

disseminate the project information and ascertain stakeholderôs views on probable 

environmental impacts that may arise due to the proposed project. Public consultations were 

organized at six locations for both the corridors. Most of the participants are welcomed the 

proposed Metro work.  
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As part of the Public Consultations which were conducted to assess social impact of the 

project, response of participants was sought on associated environmental issues. The 

locations where consultations to assess social impacts were conducted are in addition to the 

locations where consultations on environmental aspects were conducted.  

 

Furthermore, Stakeholders consultation meeting was organised by MEGA, as per the JICA 

requirement, on 10th November 2014 at Ellis Bridge, Gymkhana, Ahmedabad. The purpose 

of the meeting was to invite suggestions and objections from the people on the proposed 

Metro project in general and on Environmental and social issues in particular. About 39 

stakeholders from different organizations and communities participated in the meeting. 

 

0.13 ENVIRONMENTAL MONITORING PLAN 

 

Environmental monitoring will be carried out during the construction phase and also for at 

least three years after the completion of the project (Total 8 years). 

  
Water Quality Monitoring: Water quality monitoring will be carried out as per decision of 

Engineer in Charge at 17 locations during construction and 9 locations during operation of 

project. The cost for water quality monitoring works out to be Rs. 21.16 Lakh. 

 

Effluent discharge water quality monitoring will be carried out at two depot locations. The 

cost required for monitoring will be workout as Rs. 12.00 Lakh. 

 

Soil Monitoring: Soil quality monitoring will be carried out as per decision of Engineer in 

Charge at 42 locations during construction and 4 locations during operation of project i.e 2 

depots and 2 dumping site. The cost for soil quality monitoring works out to be Rs. 159.84 

Lakh. Also soil quality will be monitored for Muck and the cost of monitoring will be Rs. 1.52 

Lakh. 

 

Land Subsidence: Land Subsidence during construction of tunnelling work will be 

monitored by Electronic Total Station and differential GPS survey. A budgetary provision of 

Rs. 14.00 Lakh has been kept for subsidence monitoring. 

 

Air Quality Monitoring: Air quality monitoring will be carried out as per decision of Engineer 

in Charge at 15 locations during construction and 8 locations during operation of project. The 

cost for Air quality monitoring works out to be Rs. 59.40 Lakh. 
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Noise Levels Monitoring: Noise levels monitoring will be carried out as per decision of 

Engineer in Charge at 15 locations during construction and 8 locations during operation of 

project. The cost for Air quality monitoring works out to be Rs. 11.90 Lakh. 

 

Vibration Levels Monitoring:  Vibration levels monitoring will be carried out as per decision 

of Engineer in Charge at 13 locations (7 archaeological monuments, 2 locations vertically 

above U/G section, 4 sensitive locations) during construction and during operation of project. 

The cost for vibration monitoring works out to be Rs. 260 Lakh. 

  

Workers Health and Safety: Contractor will be responsible to take care of health and safety 

of workers during the entire period of construction and project proponent will review/audit the 

health and safety measures/plans regularly. The cost involved for health & safety of workers 

will be Rs.70.20 Lakh. 

 

Environmental Monitoring Division: It is recommended that MEGA establishes an 

Environment Division at the initial stage of the project itself. The division should be staffed 

with an Environmental Engineer/Officer and a Technical Assistant (environment 

background). The task of the division would be to supervise and coordinate studies, 

environmental monitoring and implementation of environmental mitigation measures, and it 

should report directly to Project Director of the project authority. The cost required for 

Environmental Monitoring Division worked out to be Rs. 311.32 Lakh. 

 

0.14 COST ESTIMATES 

 

The environmental costs towards implementation of environmental management plan and 

mitigation measures during pre-construction, construction and operation of the proposed 

project is estimated of Rs. 10512.64 Lakh.  
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CHAPTER - 1 

INTRODUCTION  

 

1.1 INTRODUCTION 

 

The historic city of Ahmedabad is amongst the major metropolitan cities in India. It is the 

sixth largest in India and is known for its old architecture and the textile industry. Ahmedabad 

became capital of the newly formed Gujarat State in the year 1960 but a new capital was 

established at Gandhinagar in 1970. Gandhinagar is a carefully planned city on the lines of 

Chandigarh.  A new Division of Western Railway has recently been formed at Ahmedabad 

due to the increasing share of rail traffic in the area with development of private ports in 

Gujarat. The city is also a tourist place and gateway to Saurashtra and Kuchchh region.  

 

Ahmadabad is the principal administrative, commercial and distribution center of the State. 

Ahmadabad has witnessed enormous growth during the last 10 years. The growth is mainly 

the result of immigration as the city provided better employment opportunities. Ahmadabad 

is fast developing as educational hub of Gujarat. Rapid urbanization in the recent past has 

put the cityôs travel infrastructure to stress. With the increasing opportunities for trade and 

commerce and as a center for higher education, the population of the city is already touching 

6 million and this heavy growth continues. Being thickly populated area, Ahmadabadôs traffic 

needs cannot be met by only road-based system. As per the Draft Development Plan and 

Integrated Mobility Plan for Greater Ahmedabad Region, the future growth in this area is 

expected to intensify between Ahmedabad and Gandhinagar. Road-based travel has 

already come under stress leading to longer travel time, increased air pollution and rise in 

number of road accidents. With projected increase in the population of the city, 

strengthening and augmenting of transport infrastructure has assumed urgency. For this 

purpose provision of rail-based Metro system in the city has been considered. 

 

To decongest the existing public transport systems and increase mobility across the Region, 

DMRC prepared in 2010 a Detailed Project Report (DPR) for Ahmedabad Metro which was 

subsequently updated in 2013-14. Metro-Link Express for Gandhinagar and Ahmedabad 

(MEGA) Company Ltd intends to implement Phase 1 of the Ahmedabad Metro Rail Project 

with international/multilateral funding from lending agencies like JICA. Phase 1 comprises of 

the revised North-South corridor from APMC to Motera along existing railway line and the 

East-West corridor from Thaltej to Vastral. The East-West corridor provides connectivity 

between residential areas in the western part of Ahmedabad and Industrial areas in the 

eastern part and passes through old city and Ashram Road. The project alignment is shown 

in Figure 1.1. 
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OBJECTIVES AND SCOPE OF STUDY 

 

The objective of the study is to facilitate the Metro Link Express for Gandhinagar and 

Ahmedabad (MEGA) in preparation of EIA report as per the requirement of regulatory 

agencies and funding agency JICA. The scope of EIA includes the impacts resulting from 

pre-construction, construction and operation phases of E-W & N-S corridor, Depot and sub-

stations.  The brief objective of the study as per the Terms of Reference is as follows: 

 

¶ To supplement the collection of earlier secondary data and primary data on social 

and environmental baseline information, that may affect environmental and social 

components of the aligned area; 

¶ To supplement assessment and calculate potential impacts on social and natural 

environment and pollution caused by the proposed alignment. 

¶ To supplement the Environmental Management Plan and to prepare Monitoring Plan 

for the necessary actions to minimize potential environmental and social impacts as 

well as to propose proper mitigation measures. 

¶ To disseminate the information of EIA study. 

 

The MoEF, Government of India, Notification of 14th September 2006 and its amendment 

enlist projects in Schedule that require environmental clearance. However as per the said 

notification a metro project does not require environmental clearance from MoEF.  

 

The scope of the study is framed as per JICA guidelines for Environmental and Social 

considerations. The objectives of the JICA guidelines are to encourage Project proponents 

to have appropriate consideration for environmental and social impacts, as well as to ensure 

that JICAôs support for examination of environmental and social considerations are 

conducted accordingly.  

 

1.2  JICA REQUIREMENT 

 

In its confirmation of environmental and social considerations, JICA places importance on 

dialogue with all involved partners (e.g. the host country, local governments, borrowers and 

project proponents) regarding environmental and social considerations. Transparent and 

accountable processes, as well as active participation of key stakeholders (e.g. local 

residents and local NGOs) in all stages of the project are highly considered. JICA make clear 

in their ñGuidelines for Environmental and Social Considerationsò that these are mandatory 

to receive JBICôs funding. JICA guidelines are formulated based on the World Bank 
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Operational Policy (OP 4.01). The project has been classified according to its impacts on the 

environment. 
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FIGURE 1.1 

PROPOSED E-W & N-S AHMEDABAD METRO CORRIDOR
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BOX 1.1 EIA CATEGORIZATION SYSTEM IN JICA  

 

 

 

 

 

 

 

 

1.3 LEGAL, POLICY AND INSTITUTIONAL FRAME WORK 

 

Since the adoption of The Kyoto Protocol in December 1997 which was entered into force on 

16 February 2005, that developing countries are principally responsible for the current high 

level of GHG emission into the atmosphere due to industrial activities. This protocol commits 

the developed countries to reduce 5 percent pollution against 1990 level over the five years 

period 2008-12.  

 

The need for a well-developed legal mechanism is to conserve resources, protect the 

environment and ensures the health and well being of the people in India was felt. Keeping 

the pace with international laws, the Ministry of Environment and Forest enacted 

Environmental Protection Act in 1986. Over the years, the Government of India has framed 

several policies and promulgated number of Acts, Rules and Notifications aimed at 

management and protection of the environment. During last three decades an extensive 

network of environmental legislation has grown and presently it has a fairly complex body of 

environmental legislation aimed at ensuring that the development process meets the overall 

objective of promoting sustainability in the long run. The available legal Acts and Legislation 

referred during the study are: 

 

¶ The Water (Prevention and Control of Pollution) Act, 1974 (Amendment 1988).  

¶ The Water (Prevention and Control of Pollution) Cess Act 1977, (Amendment 2003),  

¶ The Water (Prevention and Control of Pollution) Cess Rules, 1978, 1991. 

¶ The Air (Prevention and Control of Pollution) Act 1981 (Amended 1987). 

¶ Noise Pollution (Regulation and Control) Rules, 2000 (Amendment 2002, 2006). 

¶ Municipal Solid Waste Rules, 2000 

Category A Projects are likely to have significant adverse impacts 

on the environment and society. It includes projects in sensitive 

sectors or with sensitive characteristics and projects located in or 

near sensitive areas. 

Category B Projects are ones with potential adverse impacts on the 

environment and society less adverse than those of Category A 

projects.  

Category C Projects have minimal or little adverse impacts on the 

environment and society. 
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¶ The Environment (Protection) Act, 1986, amended 1991. 

¶ The Environment (Protection) Rules, 1986. 

¶ The Indian Forest Act, 1927. 

¶ Forest (Conservation) Act, 1980, amended 1988. 

¶ Forest (Conservation) Rules, 2003. 

¶ The Wild Life (Protection) Act 1972, Amendment, 2002 

¶ The Metro Railway (Amendment) Act 2009 

¶ Metro Railway (Construction of Works) Act, 1978 

¶ Delhi Metro Railway (Operation and Maintenance) Act, 2002 

¶ The Ancient Monuments and Archaeological sites and Remains (Amendment and 

Validation Act),2010 

 

The EIA is conducted as per ñGuidelines for Environmental and Social considerationsò of 

JICA. These guidelines are formulated based on the World Bank Operation Policy (OP ï 

4.01) 

 

The Environmental Impact Assessment covers the proposed on-site activities as well as the 

transportation of the generated waste to the waste disposal sites. 

  

1.4.1  Water and Water Pollution 

 

The use of water resources and also the discharge of polluted water (sewerage) are 

primarily regulated by the Water (Prevention and Control of Pollution) Act, 1974 amended in 

1988. The Water Cess Act, 1977 amended in 1992 and 2003, including Rules 1978 and 

1991 provides for levy and collection of Cess on water consumed with a view to generate 

resources for prevention and control of water pollution. The Act assigns functions and 

powers to the Central Pollution Control Board (CPCB) and State Pollution Control Board 

(SPCBs) for prevention and control of water pollution.  

 

The Environment (Protection) Act 1986 amended in 1991 and Rules also lays down specific 

standards for quality of water effluents to be discharged into different type of water bodies 

(sewers, surface water bodies). Additionally, the water supplied to users for drinking shall 

also conform to the National Drinking Water Standard, IS-10500 (Appendix 1.1). Appendix 

1.2 summarizes the general standards for discharge effluent in Inland Surface Water Bodies. 

To ascertain and categorize the existing water quality, the results of the analysis of water 

quality need to be compared with the water quality standards given in Appendix 1.3. 

http://moef.nic.in/downloads/rules-and-regulations/eprotect_act_1986.pdf
http://www.moef.nic.in/legis/forest/forest4.html
http://www.moef.nic.in/legis/forest/forest2.html
http://www.moef.nic.in/legis/forest/gsr23(e).htm
http://www.moef.nic.in/legis/wildlife/wild_act_02.htm
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Off late, with rapid depletion of groundwater resources in several areas of the country, efforts 

have been initiated to regulate the use of groundwater resources. The focus of such acts 

and rules is to provide for mechanisms that would lead to replenishment of groundwater 

reserves through techniques like rain water harvesting. The Central Ground Water Board, 

(CGWB) the statutory authority set up by the Central Government has also restricted the 

drilling of tube wells and bore wells in certain water scarce areas in the country. 

 

1.4.2  Air Quality 

 

The Air (Prevention and Control of Pollution) Act, 1981 and amended in 1987 including 

Rules 1982 and 1983 was enacted to prevent, control and reduce air pollution. According to 

Section 21 of the Act, no person shall establish or operate any activity, which can cause air 

pollution without obtaining Consent to Establish (CTE) as per the Air Act. The Act also lays 

down National Ambient Air Quality Standards for pollutants like PM2.5, PM10, Sulphur dioxide, 

Oxides of Nitrogen, Carbon monoxide, Lead, Ozone, Ammonia, Benzene and Benzo pyrene 

with the intent of managing air quality for different category of areas (residential, industrial 

and sensitive). Ambient Air Quality Standards have been notified by the CPCB vide Gazette 

Notification dated 16th November 2009, refer Appendix 1.4.  

 

The Extended Producer Responsibility (EPR) also specifies source emission standards 

determined on the basis of the impact of pollutants on human health, vegetation and 

property for activities, which can pollute the air. The SPCBs, on a case to case basis, can 

also make the emission standards more stringent on the considerations of the carrying 

capacity of a specific air shed and the existing pollution levels of ambient air quality. 

 

1.4.3 Noise Quality 

 

With the objective of regulating ambient noise quality in the environment, the Central 

Government has notified the Noise Pollution (Regulation and Control) Rules, 2000 amended 

in 2002 and 2006 under the EPA. The noise standards for different category of areas are 

based on the weighted equivalent noise level (Leq). The EPR also lays down equipment 

noise standards for DG sets, Air conditioners and Construction Equipment, which would be 

in use for the project. Ambient Noise level standards have been notified by the MoEF vide 

Gazette Notification dated 26th December 1989 and also in the Schedule III of the 

Environmental (Protection) Rules 1986. It is based on the óAô weighted equivalent noise level 

(Leq). These are presented in Appendix 1.5.  
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1.4.4 Solid Waste Management 

 

Project construction and operation generates solid waste at site. The MEGA would be 

responsible for collection and handling of solid waste as per the provisions of the Municipal 

Solid Waste Rules, 2000. The Hazardous Waste (Management and Handling) Rules, 2000 

require facilities to classify wastes into categories, manage them as per the prescribed 

guidelines and obtain prior authorization from the SPCB for handling, treatment, storage and 

disposal of Hazardous Wastes.  

 

1.4.5 The Ancient Monuments And Archaeological Sites And Remains (Amendment 

And Validation) Act, 2010 

 

The Ancient Monuments and Archaeological Sites and Remains (Amendment and 

Validation) Act, 2010 has been enacted to amend the Ancient Monuments and 

Archaeological Sites and Remains Act, 1958 and to make provision for validation of certain 

actions taken by the Central Government under the said Act. The act has come into force on 

January 23, 2010. 

 

The act states that the limits of prohibited area and regulated area around the monuments, 

archaeological sites and remains declared by the Central Government as protected have 

been specified in the principle Act as 100 m and 200m respectively. The limits so fixed may 

be further extended on the basis of gradation and classification of the monuments, 

archaeological sites and remains to be done by the National Monuments Authority, which is 

to be constituted by the Central Government by virtue of the Amendment in the principle Act. 

The Act defines regulated area and prohibited area as follows: 

 

Prohibited Area: It is the areas of the protected monuments or protected areas, declared as 

of national importance, which has been defined as every area, beginning at the limit of the 

protected area or the protected monument, as the case may be, and extending to a distance 

of 100 m in all directions. There is also a provision in t he Act to further extend the 

prohibited area beyond 100 m having regard to the classification of any protected monument 

or protected area on the recommendation of National Monument Authority by the Central 

Government. 
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Regulated Area: It is the area beginning at the limit of the prohibited area in respect of every 

ancient monument and archaeological site and remains and extending to a distance of two 

hundred meters in all directions. This two hundred meters regulated area could further be 

extended having regard to the classification of any protected monument or protected area on 

the recommendation of National Monument Authority by the Central Government. The 

regulated area has extent not only horizontally but also vertically and covers even below the 

surface. 

 

The amendment act provides that none other than an archaeological officer can carry out 

any construction in any prohibited area. The acts provides that no permission, including 

carrying out any public work or project essential to the public or other constructions, shall be 

granted in any prohibited area on and after the date on which the Ancient Monuments and 

Archaeological Sites and Remains (Amendment and Validation) Act, 2010 comes in to force.  

 

This provision does not include cleansing of drains and drainage works and of public 

latrines, urinals and similar conveniences, or, the construction and maintenance of works 

meant for providing supply of water for public, or the construction or maintenance, extension, 

management for supply and distribution of electricity to the public or provision for similar 

facilities for public. 

 

This provision has barred all construction activities in the prohibited area to be taken up by 

all public bodies even if the purpose is related to public works or project essential to the 

public. There is no provision for grant of any relaxation in this regard by any authority. 

 

Every person intending to undertake any construction or mining operation in a regulated 

area shall apply to the Director of Archaeology, Gandhinagar, Archaeological Survey of 

India1.  

 

1.4 INSTITUTIONAL FRAMEWORK 

 

The Ministry of Environment and Forests (MoEF) is the nodal agency in the administrative 

structure of the central government for planning, promotions, co-ordination and overseeing 

the implementation of Indiaôs environmental and forestry policies and programs. The major 

responsibilities of MoEF include: 

                                                           
1 GOI notification no. S.O. 278(E) dt 13

th
 February 2012 
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¶ Environmental resource conservation and protection, including environmental impact 

assessment, clearance of developmental projects; 

¶ Co-ordination with the other ministries and agencies, voluntary organizations and 

professional bodies for environmental action plans; 

¶ Promotion of research and development, manpower planning and training and 

creation of environmental awareness; 

¶ Liaison and coordination with international agencies involved in environmental 

matters. 

 

1.5.1. Central and State Pollution Control Boards 

 

The Central Pollution Control Board is responsible for pollution control throughout the 

country. In addition to the control of air, noise and water pollution it is also responsible to 

ensure effective control of disposal of hazardous wastes and storage and handling of 

hazardous chemicals and substances. With the enactment of air and water pollution laws, 

states have set-up their own State Pollution Control Boards (SPCBs) to monitor industrial 

emissions and effluents and to approve the operation of new industries after careful scrutiny. 

The functions of the SPCBs include: 

 

Å The planning of comprehensive state programs for the prevention and control of air and 

water pollution and to ensure the implementation thereof; 

Å  Inspection of pollution control equipment/ plants for monitoring of their efficiency 

 

The SPCB in consultation with the Central Pollution Control Board may establish norms for 

air quality, gaseous emission and noise level etc.  

 

1.5 APPROACH AND METHODOLOGY  

 

An Environmental Impact Assessment study is proposed to be conducted as per the TOR by 

the MEGA and EIA & EMP guidelines by the JICA. The approach is to follow the sequence 

of steps adopted in an EIA study. The study should ascertain the existing baseline conditions 

and assess the impacts as a result of construction and operation of the project. The changes 

likely to occur in different components of the environment viz. physical, biological and socio-

economic etc. shall be studied, analyzed and quantified, wherever possible. The accurate 

analysis of assessment depends upon the reliable data generated/available on environment. 

The consultant have been documented the baseline data for various parameters of ecology 



 

                                                                                                   Urban Engineering 

     
ENVIRONMENTAL BASELINE DATA                       Page 3.43 

(Flora & Fauna), environmental pollution (air, water, noise and solid waste) and socio-

economic (public health, education and economics).   

 

The standard methodology for the data collection, impact assessment and formulation of 

management plans is adopted. The National Acts, Legislation and Laws along with JICA are 

consulted with a view to ensure compliance with various requirements. The consultant is 

collected and compiled the environmental baseline data for environmental attributes from 

primary and secondary sources. The primary sources include site visits, visual inspection, 

field studies, monitoring and analysis. The secondary sources include the books, reports, 

maps and documents from various government and non-government organizations on 

subject matter. The methodology adopted for data collection, impact analysis, preparation of 

environmental management and monitoring plans is highlighted in brief, in the following 

paragraphs. However, more elaborate methodology is presented in the main text in the 

relevant sections. 

 

The following Acts, legislation and laws will be consulted with a view to ensure compliance 

with various requirements. 

 

¶ The Wildlife (Protection) Act, Rules and Amendments, 1972, 1973, 1991 

¶ The Forest (Conservation) Act and Rules, 1980, 1981 amended in 1989. 

¶ Air (Prevention & Control of Pollution) Act, 1981  

¶ Water (Prevention & Control of Pollution) Act, 1974 with Amendment 1991 

¶ Environment (Protection) Act, 1986 

¶ EIA Guidelines, MoEF, Govt. of India Notification, 2006 

¶ JICA guidelines 2010 

¶ Noise Pollution (Regulation and Control) Rules, 2000 amendment in 2010 

¶ Hazardous Wastes (Management, Handling and Trans boundary Movement) Rules, 

2008 

¶ Municipal Solid Waste Rules, 2000 

 

Data Collection 

 

The existing land-use pattern of the area has been identified mainly as urban human 

settlements, roads, Trees and water bodies. Physical and chemical parameters of soils 

along the project corridor are studied from the available data in the DPR.  Based on this 

data, impact on soil has been predicted. 

 

The water samples are collected from surface water sources (rivers/canals) and ground 

water source (wells/hand pumps/bore wells) for analysis as per IS: 10500-2012. The 
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secondary data, if any, has been studied and compiled. The impact on water quality due to 

the proposed project activities has been evaluated.  

 

Air and Noise quality is an important consideration during construction and operation 

phases. Ambient air quality and noise levels are monitored in and around project area to 

develop present baseline levels in the area. Location of Air & Noise monitoring have been 

identified on the basis of landuse at East-West and North-South corridor. 

 

Vibration: Vibration levels are measured along the project corridor along the sensitive 

identified locations with the objective to establish the baseline data and assess the impacts 

of vibration at sensitive receptors (nine listed heritage structures) and at other selected 

locations.  

 

Terrestrial ecology was studied along the proposed metro corridors. The vegetation types 

will be documented through the visual inspection, past research and field investigations.  A 

survey was carried out in the project area to find the existing flora and fauna. The list of 

birds, animals, aquatic ecology etc. of the area is compiled along with the existence of any 

rare and endangered species. 

 

Meteorological data for temperature, relative humidity, wind speed, wind direction, wind 

rose, rainfall and cloud cover are obtained from the nearest Meteorological station. 

 

Based on project particulars and the existing environmental conditions, potential impacts are 

identified that are expected to be affected as a result of the proposed project and wherever 

possible, these are quantified. Both positive and negative impacts are evaluated to have an 

idea about resultant impacts. These impacts are assessed for various phases of project 

cycle namely, location & design, construction and operation. The standard methodology is 

adopted for impact prediction and assessment. The issues in each phase are considered as 

follows; 

 

ü Impacts due to project location & design, 

¶ Change in land use, 

¶ loss of forest, if any 

¶ Encroachment into natural reserves, if any 

¶ loss of historical and cultural monuments, 

¶ Impact on surface water (rivers/canals) and ground water resources,   

¶ Risk due to earthquake. 

¶ Drainage problem, 
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ü Impacts due to project construction 

¶ Soil pollution at construction sites, 

¶ Pollution by construction spoils, 

¶ Air and noise pollution 

¶ Vibration 

¶ Water pollution 

¶ Health risks and Cultural hazards,  
 

ü Impacts due to project operation. 

Positive Impacts 

¶ Employment opportunities 

¶ Improved infrastructure 

¶ Reduction in Air and Noise Pollution 

¶ Reduction in Travel time 

¶ Reduction in Traffic on road 

¶ Better connectivity 

¶ Aesthetic Improvement, 

¶ Improvement in overall productivity 

Negative Impacts 

¶ Change in water quality and extraction of ground water, 

¶ Disposal of Solid Waste 

¶ Impact on soil at Depot 

 

An environmental management strategy is developed to mitigate the adverse impacts during 

construction and operation phases of the project. The strategy includes evaluation of 

alternative methods to reduce or eliminate adverse impacts of the most critical areas likely to 

contribute to the most significant environmental burdens. The Environmental Action Plan 

(EAP) would specifically highlight the proposed mitigation measures to be implemented 

during project construction phase like compensatory afforestation plan, infrastructure 

facilities like sanitation, labour camps, and refuse disposal etc. Cost estimates for each of 

the proposed mitigation measures are given. 

Consultation and communication with stakeholders during the project preparation is an 

integral part of the process of gathering relevant data for impact assessment, and facilitates 

the development of appropriate options for the affected population. In addition, informal 

consultations were organized with individuals and nearby people, in order to present the 

project and collect their views on the perceived positive and negative impacts on the 

environment on account of this new development. 

It is necessary to monitor the environmental attributes during construction and operation. 

Monitoring indicates any environmental problems. This will facilitate to assess the 

effectiveness of management / mitigation measures. The post project environmental 

monitoring program is designed for implementation along with the cost. The Budget 

estimates and equipments necessary for the effective implementation of the Environmental 
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Management Plan and environmental monitoring are worked out. The approach for the study 

is presented in Figure 1.2. 

For the preparation of this EIA, the project team and environmental experts have liaised with 

the MEGA in order to discuss the proposed scope of the EIA, available data in the specific 

area on environmental attributes and general comments / observations that these authorities 

may have on the project and its environs.  

FIGURE 1.2 

APPROACH FOR ENVIRONMENTAL IMPACT ASSESSMENT 
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1.7 FORMAT OF THE REPORT 

 

The main elements of the study are as follows: In Chapter-2 briefs about the proposed 

project description & alternatives. Chapter-3 summarises environmental baseline conditions 

including physical, biological and socio-economic parameters and pre-project environmental 

constraint such as air pollution, problems related to public health and traffic congestion. 

Potential negative and positive impacts are presented in Chapters-4 and 5 respectively. 

These include issues such as loss of land, rehabilitation and resettlement, disposal of soil, 

loss of trees, noise and vibration, disruption of utilities/ facilities, socio-economic and other 

problems due to the development of proposed Ahmedabad Metro. Based on the anticipated 

negative impacts, the project may bring about an environmental management strategy, 

which has been outlined in Chapter-6. The detail of Public Consultation for the proposed 

project has been given in Chapter-7. 

 

Chapter-8 includes post project environmental monitoring programmes. This programme 

aims at signalling any potential environmental problem during construction and operation of 

the project and it should allow for timely implementation of corrective measures. The costs of 

the environmental management and monitoring programmes are presented in Chapter-9. 

The conclusion of the EIA study conducted has been presented in Chapter- 10. 

 

The literature, books, reports referred, is detailed in References. Where applicable, more 

detailed information on methods used is included in concerning paragraphs. The issue 

related to rehabilitation and resettlement and rehabilitation plan are available in separate 

report. 
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Appendix-1.1 

 

DRINKING WATER QUALITY STANDARDS (IS 10500:2012) 

S. 

No. 

Substance or 

Characteristic  

Requirement  

(Desirable 

Limit) 

Undesirable Effect 

outside the Desirable 

limit 

Permissible 

limit in the 

absence of 

alternate 

source 

Essential Characteristics  

1 Colour, Hazen units, Max 5 Above 5, consumer 

acceptance decreases 

15 

2 Odour  Agreeable - Agreeable 

3 Taste Agreeable - Agreeable 

4 Turbidity NTU, max 1 Above 5, consumer 

acceptance decreases 

5 

5 pH Value 6.5 to 8.5 Beyond this range the 

water will affect the 

mucous membrane and/or 

water supply system  

No relaxation 

6 Total Hardness (as 

CaCO3) mg/l, Max 

200 Encrustation in water 

supply strucute and 

adverse effects on 

domestic use 

600 

7 Iron (as Fe) mg/l, max 0.3 Beyond this limit 

taste/appearance are 

affected, has adverse 

affect on domestic uses 

and water supply 

structures and promotes 

iron bacteria 

No relaxation 

8 Chloride (as Cl) mg/l, Max 250 Beyond this limit, test, 

corrosion and palatability 

are affected 

1000 

9 Free Residual free 

Chlorine, mg/l, Min 

0.2 - 1.0 

10 Fluoride (as F) mg/l, Max 1.0 Fluoride may be kept as 

low as possible. High 

fluoride may cause 

florosis 

1.5 

11 Dissolved solids mg/l, Max 500 Beyond this palatability 2000 
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S. 

No. 

Substance or 

Characteristic  

Requirement  

(Desirable 

Limit) 

Undesirable Effect 

outside the Desirable 

limit 

Permissible 

limit in the 

absence of 

alternate 

source 

Essential Characteristics  

decreases and may cause 

gastro intestinal irrigation  

12 Calcium (as Ca) mg/l, Max 75 Encrustation in water 

supply structure and 

adverse effects on 

domestic use  

200 

13 Magnesium (as Mg) mg/l, 

Max 

30 Encrustation in water 

supply structure and 

adverse effects on 

domestic use 

100 

14 Copper (as Cu) mg/l, Max 0.05 Astringent taste, 

discoloration and 

corrosion of pipes fitting 

and utensils will be 

caused beyond this 

1.5 

15 Manganese (as Mn) mg/l, 

Max 

0.1 Beyond this limit 

taste/appearance are 

affected, has adverse 

effect on domestic uses 

and water supply 

structures 

0.3 

16 Sulphate (as SO4) mg/l, 

Max 

200 Beyond this causes 

gastro intestinal irritation 

when magnesium or 

sodium are present 

400 

17 Nitrate (as NO3) mg/l, Max 45 Beyond this 

methaemoglobinemia 

takes place 

No relaxation 

18 Phenolic compounds (as 

C6H5OH) mg/l, Max 

0.001 Beyond this, it may cause 

objectionable taste and 

odour 

0.002 

19 Mercury (as Hg) mg/l, Max 0.001 Beyond this, the water 

become toxic 

No relaxation 

20 Cadmium (as Cd), mg/l, 

Max 

0.003 Beyond this the water 

become toxic 
No relaxation 

21 Selenium (as Se), mg/l, 0.01 Beyond this the water No relaxation 
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S. 

No. 

Substance or 

Characteristic  

Requirement  

(Desirable 

Limit) 

Undesirable Effect 

outside the Desirable 

limit 

Permissible 

limit in the 

absence of 

alternate 

source 

Essential Characteristics  

Max become toxic 

22 Arsenic (as As), mg/l, Max 0.01 Beyond this the water 

become toxic 
0.05 

23 Cyanide (as CN), mg/l, 

Max 

0.05 Beyond this the water 

become toxic 
No relaxation 

24 Lead (as Pb), mg/l, Max 0.01 Beyond this the water 

become toxic 
No relaxation 

25 Zinc (as zn), mg/l, Max 5 Beyond this limit it can 

cause astringent taste 

and an opalescene in 

water  

15 

26 Anionic detergents (as 

MBAS), mg/l, Max 

0.2 Beyond this limit it can 

cause a light froth in water 

1.0 

27 Total Chromium (as Cr) 

mg/l, Max 

0.05 May be carcinogenic 

above this limit 

No relaxation 

28 Polynuclear aromatic  

hydrocarbons (as PAH) 

mg/l, Max 

0.0001 May be carcinogenic  No relaxation 

29 Mineral oil mg/l Max 0.01 Beyond this undesirable 

and odour chlorination 

place 

0.03 

30 Pesticides mg/l Max Absent Toxic  0.001 

31 Radioactive  materials  

a) Alpha emitters Bq/l 
max 

b) Beta emitters pci/l, 
Max 

 

0.1 

1.0 

 

- 

 

- 

 

No relaxation  

 

No relaxation 

32 Total Alkalinity (as 

CaCo3)mg/l Max 

200 Beyond this limit taste 

becomes unpleasant  

600 

33 Aluminium (as Al), mg/l 

Max 

0.03 Cumulative effect is report 

to cause demntia  

0.2 

34 Boron (as B), mg/l, Max 0.5 - 1.0 

35 Ammonia (as total 0.5  No relaxation 
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S. 

No. 

Substance or 

Characteristic  

Requirement  

(Desirable 

Limit) 

Undesirable Effect 

outside the Desirable 

limit 

Permissible 

limit in the 

absence of 

alternate 

source 

Essential Characteristics  

ammonia-N) mg/l, Max 
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Appendix-1.2 

EFFLUENT DISCHARGE STANDARDS (INLAND SURFACE WATER) 

S.No. Parameter Unit Standards 

1 Colour & Odor -- All efforts should be made to 

remove colour and unpleasant odor 

as far as practicable. 

2 Suspended Solids Max. mg/l 100 

3 Particle size of Suspended Solids -- Shall pass 850 micron IS Sieve 

4 pH value -- 5.5 to 9.0 

5 Temperature, Max. 
o
C Shall not exceed 5 C̄ above the 

receiving water temp. 

6 Oil and grease, Max. mg/l 10 

7 Total residual Chlorine, Max. mg/l 1.0 

8 Ammonical Nitrogen (as N), Max. mg/l 50 

9 Total Kjeldah Nitrogen (as N), Max. mg/l 100 

10 Free Ammonia (as NH3), Max. mg/l 5 

11 Biochemical Oxygen Demand (5 days at 

20 C̄), Max. 

mg/l 30 

12 Chemical Oxygen Demand Max. mg/l 250 

13 Arsenic (as As), Max. mg/l 0.2 

14 Mercury (as Hg), Max. mg/l 0.01 

15 Lead (as Pb), Max. mg/l 0.1 

16 Cadmium (as Cd), Max. mg/l 2.0 

17 Hexavalent Chromium (as Cr
+6

), Max. mg/l 0.1 

18 Total Chromium (as Cr) Max. mg/l 2.0 

19 Copper (as Cu), Max. mg/l 3.0 

20 Zinc (as Zn), Max. mg/l 5.0 

21 Selenium (as Se), Max. mg/l 0.05 

22 Nickel (as Ni), Max. mg/l 3.0 

23 Cyanide (as CN), Max. mg/l 0.2 

24 Fluorides (as F), Max. mg/l 2.0 

25 Dissolved phosphates (as P), Max. mg/l 5.0 
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S.No. Parameter Unit Standards 

26 Sulphides (as S), Max. mg/l 2.0 

27 Phenolic compounds (as C6H5OH), Max. mg/l 1.0 

28 Radioactive Materials 

a Emitters, mcurie/ml, Max. 

b Emitters, mcurie/ml, Max. 

mg/l  

10
-7

 

10
-6 

 

29 Bio-assay test mg/l 90% survival of fish after 96 hours in 

100% effluent 

30 Manganese (as Mn) mg/l 2.0 

31 Iron (as Fe) mg/l 3.0 

32 Vanadium (as V) mg/l 0.2 

33 Nitrate Nitrogen mg/l 10.0 

Appendix-1.3 

 

TOLERANCE LIMITS FOR INLAND SURFACE WATER QUALITY 

Characteristic Designated Use Class of Inland Waters 

A B C D E 

pH value 6.5 to 8.5 6.5 to 8.5 6.5 to 8.5 6.5 to 8.5 6.0 to 8.5 

Dissolved Oxygen, mg/l, Min. 6 5 4 4 - 

Biochemical Oxygen Demand (5 

days at 20
0
C), mg/l 

2 3 3 - - 

Total coliform organisms, 

MPN/100 ml. Max. 

50 500 5000 - - 

Colour Hazen units  10 300 300 - - 

Chlorides (as Cl), mg/l Max. 250 - 600 - 600 

Sodium Adsorption ratio Max. - - - - 26 

Boron (as B), mg/l. Max. - - - - 2 

Sulphates (as SO4), mg/ l 400 - 400 - 1000 

Nitrates (as NO), mg/l Max. 20 - 50 - - 

Free Ammonia (as NH3), mg/l - - - 1.2 - 

Conductivity at 25
o
 C microhm / 

cm Max. 

- - - 1000 2250 

Arsenic (as As), mg/l. Max. 0.05 0.2 0.2 - - 

Iron (as Fe), mg/l 0.3 - 50 - - 

Fluorides (as F), mg/l 1.5 1.5 1.5 - - 

Lead (as Pb), mg/l. Max. 0.1 - 0.1 - - 
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Characteristic Designated Use Class of Inland Waters 

A B C D E 

Copper (as Cu), mg/l 1.5 - 1.5 - - 

Zinc (as Zn) mg/l/ Max. 1.5 - 1.5 - - 

Manganese (as Mn), mg/l 0.5 - - - - 

Total Dissolved Solids, mg/l 500 - 1500 - 2100 

Total Hardness (CaCO3), mg/l 300 - - - - 

Magnesium (as Mg), mg/l 100 - - - - 

Chlorides (as Cl), mg/l 250 600 - - 600 

Cyanides (as CN), mg/l 0.05 0.05 0.05 - - 

Source: Central Pollution Control Board 

A: Drinking Water Source without conventional treatment but after disinfections;  

B: Outdoor bathing organized;  

C: drinking water source with conventional treatment followed by disinfections;  

D: propagation of wildlife and fisheries;  

E: irrigation, industrial cooling, controlled waste disposal.   
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Appendix-1.4 

NATIONAL AMBIENT AIR QUALITY STANDARDS 

Pollutant Time Weighted 

Average 

Industrial, 

Residential, 

Rural & Other 

Area 

Ecologically 

Sensitive Area 

(notified by Central 

Government 

Sulphur Dioxide (SO2), 

µg/m
3
 

Annual  

24 Hours** 

50 

80 

20 

80 

Nitrogen Dioxide as NO2, 

µg/m
3
 

Annual  

24 Hours** 

40 

80 

30 

80 

Particulate Matter (size less 

than 10µm) or PM10 µg/m
3
 

Annual  

24 Hours** 

60 

100 

60 

100 

Particulate Matter (size less 

than 2.5µm) or PM2.5 µg/m
3
 

Annual * 

24 Hours** 

40 

60 

40 

60 

Ozone (O3) µg/m
3
 8 hours** 

1 Hours** 

100 

180 

100 

180 

Lead (Pb) µg/m
3
 Annual * 

24 Hours** 

0.50 

1.0 

0.50 

1.0 

Carbon Monoxide (CO) 

mg/m
3
 

8 Hours** 

1 Hour** 

02 

04 

02 

04 

Ammonia (NH3) µg/m
3
 Annual * 

24 Hours** 

100 

400 

100 

400 

Benzene (C6H6) µg/m
3
 Annual * 05 05 

Benzo (a) pyrene (BaP) 

particulate phase only ng/m
3
 

Annual * 

 

01 01 

Arsenic (AS) ng/m
3
 Annual * 06 06 

Nickle (Ni) ng/m
3
 Annual * 20 20 

Source: Central Pollution Control Board Notification dated 18
th
 November 2009 

                    * Annual arithmetic mean of minimum 104 measurements in a year at a particular site taken 

twice a week hourly at uniform intervals 

                  ** 24 hourly or 08 hourly or 01 hourly monitored values, as applicable, shall be complied with 

98% of the time in a year. 2% of the time, they may exceed the limits but not on two 

consecutive days of monitoring. 
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Appendix-1.5 

NATIONAL AMBIENT NOISE STANDARDS 

Category of Zones Leq in dB (A) 

        Day *            Night 

Industrial 75                    70 

Commercial 65                    55 

Residential 55                    45 

Silence Zone ** 50                    40 

Source: Central Pollution Control Board 

*      Day Time is from 6.00 AM to 9.00 PM. 

**    Silence Zone is defined as an area up to 100m around premises of Hospitals, Educational Institutions 

and Courts. Use of vehicle horn, loudspeaker and bursting of crackers is banned in these zones.  
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CHAPTER - 2 

PROJECT DESCRIPTION 

 

2.1   EXISTING SYSTEMS 

 

The transportation system in Ahmedabad and Gandhinagar is predominantly dependent on 

roadway systems. The major road network in the study area is around 3045 km in length, of 

which 78% of which are managed by AMC, 15% by GUDA and others by AUDA. The 

proposed Metro Rail project is in Ahmedabad where vehicular traffic consists of two 

wheelers, auto rickshaw, cars, taxis, buses, commercial vehicles and others.  

 

2.2 PROPOSED METRO SYSTEM IN AHMEDABAD 

 

There is no existing metro system in Ahmedabad. Phase 1 of the Ahmedabad Metro Rail 

Project has been planned with international/multilateral funding from lending agencies like 

JICA. Phase 1 comprises of the East-West corridor from Thaltej to Vastral and the North-

South corridor from APMC to Motera. East-West corridor provides connectivity to east-west 

and passes through important nodes of Kalupur, Ashram road, Thaltej and Industrial areas 

on the east of Ahmedabad. The proposed metro alignment provides north-south connectivity 

in Ahmedabad city from Visat to APMC running along the Ashram road on most of the 

sections. The details of proposed Metro components are given in following Table 2.1. All the 

components of project description for proposed Metro Corridors in respect of Depot 

planning, alignment details, rolling stock, power supply, traction system and signalling are 

summarised in DPR and reproduced in this chapter. 

 

TABLE 2.1 

DETAILS OF PROPOSED METRO COMPONENTS 

Corridors 

Length (kms) Number of Stations 

Underground Elevated Total Underground Elevated Total 

East-West 6.335 12.767 19.102 4 13 17 

North-South Nil 18.632 18.632 Nil 15 15 

Total: 6.335 31.399 37.734 4 28 32 

 



 

                                                                                                   Urban Engineering 

     
ENVIRONMENTAL BASELINE DATA                       Page 3.58 

2.3 ANALYSIS OF ALTERNATIVES 

 

2.3.1 Alignment Planning 

 

The principal objectives which were considered while selecting the metro-alignment are 

minimization of the impact on the environment & social, optimization of the functionality of 

the alignment, minimization of construction time, minimization of construction and 

operational cost and maximization of the results of the economic investment. While selecting 

the alignment following parameters were taken into consideration:  

¶ Catchment area, 

¶ Integration with other mass transit corridors, 

¶ Construction feasibility, and 

¶ Environment and social aspects. 

 

DPR 2005 

Detailed Project Report was prepared by DMRC for Gandhinager-Ahmedabad Metro rail in 

the year 2005. The alignment is shown in Figure 2.1.  

FIGURE 2.1 

ALIGNMENT DETAILS IN 2005 (DMRC) 

 

 

 

 

 

 

 

 

  



 

                                                                                                   Urban Engineering 

     
ENVIRONMENTAL BASELINE DATA                       Page 3.59 

Being the initial DPR for Metro project, traffic modelling was carried out to estimate future 

traffic upto 2035. The report identified major transport corridors on basis of road network 

assignment for the year 2035 and thereupon proposed four metro corridors as full system by 

20352.  

Four different alternatives for North-South alignment were examined and based on 

engineering, cost feasibility and ñpassenger kms per route kmò two metro corridors were 

selected for implementation under Phase-I. 

This alignment proposed by DMRC (2005) did not consider BRTS as it was not planned at 

that time. Besides recommending 43.46 km long north ï south and - east ï west network, 

also suggested 53.47 km long regional rail network. The entire DMRC network, except 3 km 

near Kalupur railway station, was envisaged to be elevated. DMRC ï DPR provides ridership 

estimates with as well as without regional rail. 

 DPR February 2014 

Alignment of North ï South line was as follows: Depot at Gyaspur, line starting from APMC 

to Motera along Ashram Road. However this alignment involves diversion of underground 

utilities and traffic management during construction.  

The proposed alignment is proposed as follows: Depot at Gyaspur, line starting from APMC 

to Shyamal RoB along Ashram Road; along Metre Gauge railway line within its Right of Way 

upto Vijaynagar; upto Motera along road.(Refer Figure 2.2) 

FIGURE 2.2    COMPARISION OF ALIGNMENTS (2005 AND 2014 DPR) 

 

                                                           
2 2.9, Chapter 2, DPR for Ahmedabad Metro, DMRC 2005 
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A comparison of alternatives examined in DPRs of year 2005 and 2014 is summarised in 

Table 2.2 comparisons of alternatives 

S
I 

Particulars DPR-2005 DPR-2014 (EIA November 2014) 

 Alignment North ï South corridor 32.65.km 
(Akshardham to APMC Vasana, via 
Motera, Ashram raod)  Ashram Road)  
East- West corridor 
(Ahmedabad to Thaltej via Delhi 
Darwaja)  

North ï South corridor (Thaltej to 
Vastral Gam) 
East- West corridor (APMC to Motera 
Stadium) 
 

 No. Of Stations North ï South corridor-11 
East- West corridor-26 

North ï South corridor-17 
East- West corridor-15 

 Length of Metro North-South corridor- 32.65 Km 
East-West Corridor - 10.90 Km 

North-South corridor- 19.102 Km 
East-West Corridor - 18.632 Km 

 Right of way Elevated corridor 6.335 Km U/G on E-W corridor 

 PHPDT N-S Corridor-36747 (2035) 
E-W Corridor-25862 (2035) 

N-S Corridor-17778 (2031) 
E-W Corridor-19251 (2031) 

 Rolling Stock 2.88 m wide modern rolling stock with 
stainless steel body. 
a) Axle load -15 t 
b) Seating arrangement- Longitudinal 
c) Capacity of 3 coach unit- 786 

Passengers 

2.88 m wide modern rolling stock 
with stainless steel body. 
a) Axle load -16 t 
b) Seating arrangement- 

Longitudinal 
Capacity of 3 coach unit- 764 
Passengers 

 Metro System Medium Capacity Metro Rail System Light Capacity Metro Rail System 

 Gauge Standard (1435 mm) Standard (1435 mm) 

 Maintenance 
Facilities 
  

Depot cum Workshop -  Indroda Circle 
 

Depot cum Workshop -  Apperal Park 
(E-W) & Giyaspur (N-S) 

 Construction 
Methodology 

Elevated viaduct consisting 
prestressed concrete 'U'-shaped 
Girders on Single pier with Pile/ Open 
foundation.  

Elevated viaduct consisting 
prestressed concrete ñBoxô shaped 
Girders on single pier with pile/Open 
foundations, and underground 
section with Tunnel Boaring and 
station in underground station cut 
and cover. 

 Land requirement  Land requirement 69.89 hectares out 
of which about 60.24 ha. belongs to 
Government and public sector / 
municipal organisations and  9.65 ha. 
is private land.  

Land requirement on the project is 
estimated at about 89.81  hectares 
out of which about 84.65 ha. belongs 
to Government and public sector / 
municipal organisations while about  
5.16 ha. is private land.  

 Ecology 4889 trees affected DPR: Total 5600 trees affected: 1600 
likely to be cut & 4000 trees to be 
transplanted.  
EIA: (Total 1638 trees affected: 396 
likely to be cut & 1142 trees to be 
transplanted) 

 Loss of Historical 
structures/monument
s 

No impact anticipated No impact anticipated 

 Environmental cost 
(Lakh) 

864.5 (excluding cost of muck disposal 
, Vibration monitoring and noise 
barriers) 

Rs. 1221 lakh excluding cost of muck 
disposal , Vibration monitoring and 
noise monitoring and noise barriers 
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2.3.2  Proposed Alignment  

Two following corridors have been identified for Ahmadabad Metro Rail Project network 

(Phase 1)  

c) East-West Corridor: The East-West corridor alignment covers Thaltej to Vastral 
which provides east to west connectivity and passes through important nodes of 
Kalupur, Ashram road, Thaltej and Industrial areas on the east of Ahmedabad.  

 

d) North-South Corridor: The proposed metro alignment provides north-south 
connectivity from Motera to APMC running along existing Metre Guage railway line 
and road. 

TABLE 2.3 

PROPOSED ROUTE ALIGNMENT 

S.No Corridors Total (Km) 

1 North-South Corridor: APMC-Motera 18.632 

2 East-West Corridor: Thaltej to Vastral Gam 19.102 

Total 37.734 

 

A total of 32 stations have been proposed across both the corridors. These are mostly 

elevated stations located at a clear height of 5.5m above the road. The stations shall be 

accessible from both sides of the road in order to better serve the catchment area. Two side 

platforms are planned on this type of station. Approximately 6 km of alignment in the E-W 

corridor is located underground. This alignment will include four underground stations. These 

underground stations will be island types in configuration.  

 

 

 

 

(Rs. 2050 Lakh excluding cost of 
muck disposal , Vibration monitoring  
and noise monitoring and noise 
barriers ) 
 

 Financial Indices (not 
considering revised 
EMP cost) 

a) FIRR -   4.64 % 
b) FIRR - 26.95 % 
 

a) FIRR -   7.44 % 
b) FIRR - 8.54 % 
 

 Total estimated cost  Rs. 3588 Crores  (at June 2004 prices) Rs. 9102 Crores  (at March 2014 
prices) 
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TABLE 2.4 

PROPOSED STATIONS ON EAST-WEST CORRIDOR 

S. No Type Name of Station Interchange Facility 

1 Terminal Thaltej  

2 Elevated Doordarshan Kendra  

3 Elevated Gurukul Road  

4 Elevated Gujarat University BRTS 

5 Elevated Commerce Six Road  

6 Elevated Stadium  

7 Interchange Ashram Road Metro Corridor 

8 U/G Shahpur  

9 U/G Ghee Kanta  

10 U/G Kalupur Rly. Station Indian Railway 

11 U/G Kankaria East  

12 Elevated Apparel Park  

13 Elevated Amraiwadi  

14 Elevated Rabri Colony BRTS 

15 Elevated Vastral  

16 Elevated Nirant Cross road  

17 Terminal Vastral Gam  

 

TABLE 2.5 

PROPOSED STATIONS ON NORTH-SOUTH CORRIDOR 

S. No Type Name of Station Interchange Facility 
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S. No Type Name of Station Interchange Facility 

1 Terminal APMC  

2 Elevated Jivraj  

3 Elevated Rajiv Nagar  

4 Elevated Shreyas  

5 Elevated Paldi  

6 Elevated Gandhigram Indian Railway 

7 Interchange Old High Court  

8 Elevated Usmanpura  

9 Elevated Vijay Nagar  

10 Elevated Akbar Nagar  

11 Elevated Ranip GSRTC, BRTS 

12 Elevated Sabarmati Rly. 

Station 

Indian Railway 

13 Elevated AEC BRTS 

14 Elevated Sabarmati BRTS 

15 Terminal Motera Stadium  

 

2.4 Depot Planning 

 

The proposed corridor would require a dedicated depot for the maintenance of the rakes. 

The inspection, overhauling and all maintenance facilities for P Way, S & T, OHE etc will 

also be provided at the depot cum maintenance workshop. Depot cum workshop shall have 

necessary facilities viz stabling lines, schedule inspection lines, workshop for overhaul, 

unscheduled maintenance including major repairs, wheel profiling, and heavy interior/under 

frame/roof cleaning etc.  
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In addition, the Depot will also house for operation control centre (OCC), administrative 

building, maintenance facilities for civil-track, water supply; electrical-traction, E&M; 

signalling & telecomm; etc. 

 

2.4.1 Proposed sites for Depots 

 

It is proposed to establish one depot- cum- workshop at Gyaspur (25.2 Hac) for North South 

Corridor and one depot- cum- workshop at Apparel Park (19.5 Hac) for East West Corridor 

with following functions:   

(i) Major overhauls of all the trains  

(ii) All minor schedules and repairs  

(iii)  Lifting for replacement of heavy equipment and testing thereafter  

(iv)  Repair of heavy equipments.  
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FIGURE 2.3 

APPAREL PARK 

DEPOT 

 

FIGURE 2.4 

GIYASPUR DEPOT 
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2.5 RIDERSHIP ON PROPOSED METRO CORRIDOR 

 

Daily ridership on the Ahmedabad metro rail network in 2018 is expected to be 4.6 lakh 

passengers. Corridor wise total daily ridership for the years 2021, 2031 and 2043 and 

PHPDT are shown in Table 2.6.  

 

TABLE 2.6 

MAXIMUM PHPDT AND DAILY RIDERSHIP 

Daily Ridership 

Corridor/Year 2018 2021 2031 2043 

East-West Corridor 246743 361780 493781 619118 

North-South Corridor 210928 299824 429074 624492 

PHPDT 

Corridor/Year 2018 2021 2031 2043 

East-West Corridor 10593 15659 19251 22944 

North-South Corridor 8476 12097 17778 26484 

 

2.6 ROLLING STOCK, TRACTION AND SIGNALLING 

 

The required transport demand forecast is the governing factor for the choice of the Rolling 

Stock. The forecasted Peak Hour Peak Direction Traffic calls for a Medium Rail Transit 

System (MRTS).  

 

¶ A short train consisting of 3 cars which can be increased for increasing the 

Passenger Carrying Capacity of Trains with the consideration of matching the 

growing traffic demand. 

 

¶ The rolling stock shall be Standard 1435 mm track gauge Section  having maximum 

width of 2.9 m, Axle load of 16 tonnes and capacity of 3 coach unit as 764 

passengers. Seating arrangement will be longitudinal and AC class accommodation 

will be provided. 
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¶ 4.74 MVA and 6.38 MVA Power demand for Traction system is proposed to fulfil the 

power demand of N-S & E-W corridors in 2018 respectively. Two receiving stations 

for each corridor have been proposed at Gyaspur, Sabarmati, Thaltej and Apparel 

Park Depot. 

 

¶ The system, under normal operating conditions, will be an automatically operated 

system utilizing Automatic Train Control and Automatic Train Protection (ATP) under 

the overall control of a train driver and OCC operators. 

 

¶ Computer Based Interlocking (CBI) signalling and continuous automatic train control 

with Automatic Train Protection (ATP) is proposed., while telecommunication system 

is integrated with Optical Fiber Cable, LED/LCD based boards, Mobile Radio, Mobile 

system etc. 

 

¶ Fare collection system is provided with automation in association with Contactless 

Smart Card and Retractable Flap Type Control Gates, Ticket Office Machine, TR, 

PTD etc. 

 

2.7 PASSENGER CARRYING CAPACITY  

 

In order to maximise the passenger carrying capacity, longitudinal seating arrangement shall 

be adopted. Criteria for the calculation of standing passengers are 3 persons per square 

metre of floor area in normal state and 6 persons in crush state of peak hour. Therefore, for 

the Medium Rail Vehicles (MRV) with 2.9 m maximum width and longitudinal seat 

arrangement, conceptually the crush capacity of 43 seated, 204 standing thus a total of 247 

passengers for a Driving motor car, and 50 seated, 220 standing thus a total of 270 for a 

trailer/motor car is envisaged.  These are shown in Table 2.7. 

 

TABLE 2.7 

CARRYING CAPACITY A CAR 

DESCRIPTION DRIVING MOTOR CAR TRAILER CAR  3 CAR TRAIN 

Normal Crush Normal Crush Normal Crush 

Seated 43 43 50 50 136 136 

Standing 102 204 110 220 314 628 

Total 145 247 160 270 450 764 
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2.8 MAINTENANCE DEPOTS 

 

The maintenance depot along with full workshop facilities have been proposed at Gyaspur 

for the proposed metro corridor. The facilities include for the maintenance of the Rakes, 

Track, Electrical ï Traction (OHE), E & M, Signalling & Telecom, Automatic Fare Collection 

etc.  

 

2.9 POWER REQUIREMENTS 

 

Power supply is required for the operation of Metro system for running of trains, station 

services, workshop, depot and other maintenance works within the premises of metro 

system. The power requirement is for peak hour demand for traction and auxiliary 

application. Some of assumptions to estimate the power supply are  

 

¶ Specific energy consumption of rolling stock : 75 KWh per 1000 GTKM 

¶ Underground station : Design Load 2000 kW 

¶ Depot auxiliary : Design load 2000 kW 

 

Keeping in view the above norms, designed load and power requirement projected are 

depicted in Table 2.8 

TABLE 2.8 

POWER DEMAND IN MVA 

Corridor 2018 2021 2031 2043 

North-South Traction 4.74 6.38 8.14 11.43 

Auxiliary 6.79 6.92 8.03 10.01 

Sub Total 11.53 13.30 16.17 21.44 

East-West Traction 6.38 8.47 12.04 12.26 

Auxiliary 17.05 17.66 19.76 22.73 

Sub Total 23.43 26.13 31.80 34.99 
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Keeping in view the reliability requirements, Four Receiving Sub-stations (two for N-S line 

and Two for E-W line) are proposed to be set up. This is an economical solution without 

compromising reliability. It is proposed to avail power supply for traction as well as auxiliary 

services from M/s Torrent AEC Ltd from its 132 kv sub-station.  

 

2.10 SUB STATIONS 

 

As per power supply network of Ahmedabad city, the city has 220 KV, 132 kV, 66 kV 

network to cater to various types of demand in the vicinity of proposed corridor. Out of these, 

33 kV network are highly reliable and stable to meet the power requirement of the proposed 

corridor. The power requirement will be met from the M/s Torrent Power AEC Ltd. Keeping in 

view the reliability requirements and considering the complete corridor of 35.956 m length 

with all underground stations; four receiving Sub-stations are proposed to avail power supply 

for traction as well as auxulliary services cable feeders for metro Corridor. Sources of Power 

Supply are depicted as in Table 2.9. 

 

TABLE 2.9 

SOURCES OF POWER SUPPLY 

Corridor GRID SUB-

STATION 

Location of RSS of 

Metro 

Approx. Length (132 

or 66 kV cables) 

North-South Pirana Grid Sub-

station (132kV) 

Gyaspur Depot 5 km Transmission line 

Sabarmati Grid 

sub-station (132kV) 

Sabarmati 1 km 

East-West Thaltej Grid sub-

station (132kV) 

Thaltej 1 km  

Grid sub-station at 

Apparel Park 

Apparel Park Depot To be identified 

 

2.11 CONSTRUCTION METHODOLOGY 

 

Elevated viaduct consisting prestressed concrete ñBoxò shaped Girders will be constructed 

on Single pier with pile / Open foundations. The underground section alignment will be 

Tunnel Boring and underground station will be either cut and cover or NATM method 

depending upon the availability of space.  
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2.11.1 Construction Strategy 

 

Design and build contacts will be adopted for proposed corridor. There will be three major 

contracts 1. Civil Works, 2. System Contract and 3. Depot Contract. Under civil contact, 

Architectural finishes, fire fighting and general electrification will be included along with the 

civil construction works. System contract will be on the basis of design, construct and 

installation which will include Traction and Power Supply, Signal and Telecommunication, 

Lifts, Escalators, Fare collection, Rolling Stock, Track and Signages. Layout, design and 

construction and general electrification comes under the Depot contract. 

 

2.11.2 Construction Period 

 

It is proposed to complete the project in a time period of 60 months.  

 

2.12 COST ESTIMATES 

 

The completion cost of the project with all taxes, escalation & land comes to Rs 10675.00 

Crore excluding revised EMP cost.  
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CHAPTER - 3 
ENVIRONMENTAL BASELINE DATA  

 

3.1. ENVIRONMENTAL SCOPINGS 
 
This chapter describes the existing environmental settings in the study area. Baseline 
description, which involves collecting data on the existing status of the environment, helps in 
identification and assessment of impacts as a result of the proposed metro project. The 
objective of Environmental Impact Assessment (EIA) is to ascertain the baseline 
environmental conditions and then assess the impacts as a result of the proposed project 
during various phases of the project cycle. The environmental baseline data has been 
compiled for: 
 
Á Land Environment (Physiography, Geology, Soils and Minerals) 
Á Water Environment (Water resources, water use and quality) 
Á Air Environment (Meteorology and Air Quality) 
Á Noise Environment (Noise levels and Vibration) 
Á Ecological Environment (Flora and Fauna) 
Á Socio-Economic environment (Demography and Socio-Economics, etc) 

 
The environmental baseline data includes inventorisation of physical, chemical, biological 
and socio-economics. The data collection was carried out in the months of August -
September 2014. A scoping matrix was formulated to identify the attributes likely to be 
affected due to the development of proposed project and is presented in Table 3.1.  Data on 
land environment has been collected and compiled from various published sources and field 
focused surveys. Information about geology, hydrology, prevailing natural hazards like 
earthquakes, etc have been collected from literature reviews and authenticated information 
made available by government departments. Attributes of water and ambient environment in 
the surrounding area were assessed, primarily through field studies, and by undertaking 
monitoring and analysis of samples collected from field. Meteorological data was collected 
from Indian Meteorological Department (IMD). The methodology adopted for data collection 
is highlighted wherever necessary. The general environmental attributes pertaining to the 
proposed metro project along with parameters to be collected and its frequency are 
presented in Table 3.2. 

 
TABLE 3.1 

SCOPING MATRIX FOR THE PROJECT 

ASPECT OF 
ENVIRONMENT 

LIKELY IMPACTS 

A.  Land Environment 

Construction Phase 

Increased soil erosion 

Pollution by construction spoils 

Solid waste from worker colonies, construction sites 

B.  Water Resources & Water Quality 

Construction Phase 

Water quality impacts due to disposal of wastewater from worker 
camps and construction sites, spoils. 

Depletion of groundwater resources 

Operation Phase Drainage, Water requirement, and Disposal of waste water 

C.  Air Pollution 

Construction Phase 
Impacts due to emissions generated by construction machinery 

Fugitive emissions from various sources 
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ASPECT OF 
ENVIRONMENT 

LIKELY IMPACTS 

D.  Noise Pollution 

Construction Phase 

Noise due to operation of various equipment 

Noise due to increased vehicular movement 

Noise due to DG sets 

Operation Phase 
Noise from Metro operation 

Noise due to DG sets 

E.  Ecology 

Construction Phase Removal of vegetation cover/loss of biomass 

F.  Socio-Economics 

Construction Phase 

Improved employment potential during project construction phase 

Development of allied sectors leading to greater employment 

Pressure on existing infrastructure facilities 

Operation Phase 

Increase in Employment Opportunities in direct and indirect sectors 

Increased revenue from business development 

 
TABLE 3.2 

ENVIRONMENTAL ATTRIBUTES AND FREQUENCY OF MONITORING 

S. NO ATTRIBUTE PARAMETER 
FREQUENC

Y 
SOURCE 

LAND ENVIRONMENT 

1 Soil Soil Characteristics Once 
Literature review and 
Secondary data 

2 Geology Geological History --- Literature review 

3 Seismology Seismic Hazard --- Literature review 

WATER ENVIRONMENT 

4 Water Quality 
Physical, Chemical and 
Biological parameters 

One Season 
Field studies/literature 
review 

AMBIENT ENVIRONMENT 

5 
Ambient Air 
Quality 

PM2.5 , PM10, SO2,,NO2, CO, HC, 
O3, Pb, and NH3 

One Seasons Field Studies 

6 Meteorology 
Temperature, Relative humidity, 
Rainfall, wind direction and 
speed 

Data 
India Meteorological 
Department/literature 
review 

7 Noise Noise levels in dB (A) One Seasons Field studies 

8 Vibration 
Peak Particle Velocity (VdB) in 
mm per second 

Once 
Field monitoring & 
modeling 

SCIO-ECONOMIC 

9 
Socio-
economic 
aspects 

Socio-economic characteristics Once 
Field Studies, Literature 
review. 

ECOLOGY 

10 Ecology  Flora & Fauna 
Data 
Collection 

Literature and Field 
observations 
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3.2. LAND ENVIRONMENT 
 
The land environment primarily consists of physiography, geology & minerals, soil and land 
use parameters.  
 
3.2.1. Physiography  
 
The Project area is situated in Ahmedabad, which is the largest city and former capital of the 
Gujarat State and is located on the banks of the River Sabarmati. Ahmedabad is situated on 
both sides of river Sabarmati. It lies between 22°55' & 23°08' North latitude and 72°30' & 
72°42' East longitudes with an elevation of 53 m above msl. The sea is at a distance of 
about 105 km at Gulf of Khambhat. Sabarmati River is one of the longest rivers of Gujarat 
State, bifurcates the Ahmedabad city into eastern and western parts.  The state of Gujarat 
can be broadly classified into following three physiographic regions3: 
 
Mainland of Gujarat: Mainland Gujarat extends from Umbergaon (Maharashtra border) in 
the south to Mt. Abu (Rajasthan) in the north, and from hill ranges with forests in the east to 
the Arabian Sea, Gulf of Cambay, Saurashtra and Rann in the west. 
 
Peninsular Gujarat: Saurashtra (earlier known as Kathiawar), the Peninsular Gujarat, is 
bounded on three sides by waters of sea, viz. In the north by the Gulf of Kutch with some 
part by the Little Rann, in the west and south by the Arabian Sea, and in the Southeast by 
the Gulf of Cambay; while in the east is the alluvial tract of the Mainland of Gujarat.  
 
Kutch Area of Gujarat: The region of Kutch in the north-eastern part of Gujarat State forms 
an independent geographical and geological unit. It has an international border in the north 
with Pakistan, making it strategically important. The area covered by Kutch is 44,203 sq km. 
 
The district of Ahmedabad and the project area falls in Mainland Gujarat. Physiographically, 
the Mainland Gujarat comprises a vast alluvial plain covering nearly 83,528 sq. km with a 
hilly terrain in the east. This alluvial plain is mainly formed by the rivers Indus, Sabarmati, 
Mahi, Narmada and Tapi. 
 
3.2.2. Geology and Soils 
 
Geologically Gujarat provides a wide spectrum of rock types of different ages. Whereas the 
Aravallies in the NE is as old as 2500 million years, the unconsolidated alluvium and beach 
material in its Central and Western parts, date back to a few thousand years only. All the 
important lithological types Ignious, Sedimentry and Metamorphic occur within the state. The 
Gujarat state exposes rocks belonging to the Pre-cambrian, Mesozoic and Cenozoic era. 
The hard rocks cover about 49% of the total area of Gujarat, the rest being occupied by 
sediments of Quaternary period. The hard rock comprises Pre cambrian metamorphosed 
and associated intrusives, sedi- mantry rocks of Mesozoic and Cenozoic eras and the 
traps/flows constituting Deccan volcanic of Cretaceous Eocene age4. The different 
geological formations occurring in various parts of Gujarat are shown in Figure 3.1. 
 
  

                                                           
3 Physical Geology of Gujarat by V N Kulkarni, Sr. Geologist, ERI, PWD, Gujarat State 
4 Narmada, water resources, water supply and Kalpsar Department 
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FIGURE 3.1 
GEOLOGICAL MAP OF GUJARAT 

 
     Source: Narmada, water resources, water supply and Kalpsar Department 

Ahmedabad 



 

                                                                                                    Urban Engineering 

     
ENVIRONMENTAL BASELINE DATA                         Page 3.76 

The major portion of the district is covered by recent and sub-recent formations. The area is 
almost flat, covered by brown sandy and clayey soil and has a gentle southerly and south 
westerly slope. It forms part of Camby Basin. The sub surface stratigraphy along with 
average thickness of different formations and general lithology of the Tertiary sediments met 
with in the district are given in Table 3.3 based on electrology and rock cuttings and core 
data5. The geotechnical investigation of study shows that, the project site area is covered 
with deep layers recently placed alluvial sands. 
 

TABLE 3.3 
GEOLOGICAL FORMATIONS OF AHMEDABAD DISTRICT 

Age Formation Thicknes
s in M 

Lithology 

Holocene Alluvium  Soil, Alluvium and Brown Sand 

Post Miocene Gujarat 
Alluvium 

100 Unconsolidated coarse sand, pebbly with kankar and minor 
clays 

Jambusar 100 Sand, coarse grained, occasional gravels and clays 

Broach 
(Bharuch) 

125 Greenish brown clays and sand clay alternations with 
variegated clay stone 

Jhagadia 300 Greenish grey to variegated clay stone with coarse to 
medium to fine grained sands 

Miocene Kand 200 Greenish grey clay stone with occasional, banks of medium 
to fine grained sands 

Babaguru 125 Alternate bands of clay stone and shale with minor sand 
stone beds 

Tarkeswar 125 Shale with minor clay stones with coarse to medium 
grained sands 

Oligocene to 
upper Eocene 

Tarapur 
shale 

175 Grey to greenish grey shale with argillaceous sandstone in 
the basal part 

Upper Eocene 
to middle 
Eocene 

Kalol 250 Grey to dark grey shale with siltysand stone, silt stone and 
coal beds with minor sidreitic clay stone and oolite with 
sideritic matric in Bavla and Ambliara areas 

Lower Eocene Cambay 
Shale 
Vagadkhol 

1500 Dark grey to black fissible, Pyritic, carbonaceous shale with 
occasional silt stone bands towards bottom and reddish 
brown shale. The Cambay shale facies changes towards 
the basin margin to Vagadkhol formation with the lithology 
of Trapconglomerate, trapwash and brown clay/clay stone. 

Source: Gazetter of India 

3.2.3. Soils 
 
Deep black and coastal alluvium soils are predominant in South Gujarat; Medium black is 
prevalent in Middle Gujarat; grey brown and coastal alluvium soils are in North and North ï
east while the Saurastra Peninsula has calcareous medium black and to some extent coastal 
alluvial soils. The proposed project area falls in North Gujarat Region of very deep soil to 
moderately deep soil. The nature of the soil in Ahmedabad district is brown sandy and clayey 
soil. A major texture of the soil in the region is 'Loamy'. Soil map of Gujarat state is shown in 
Figure 3.2. Soil details of the Ahmedabad district are given in Table 3.4. 
 
  

                                                           
5 Gazetteer of India, Gujarat State, Ahmadabad District 
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FIGURE 3.2 
SOIL MAP OF GUJARAT 

 
Source: Based on data provided by Department of Agriculture, Gujarat 

 
TABLE 3.4 

SOIL DETAILS OF AHMEDABAD DISTRICT 

S. 
No 

Type of Soil Area (lakh ha) % of Total 

1.  Black Soil 84.0 15.64 

2.  Medium Black 284.9 52.91 

3.  Sandy Loam 159.0 29.59 

4.  Sandy 10.0 1.86 

Total 537.9 100 
Source: Department of Agriculture & Cooperation, Ministry of Agriculture: http://agricoop.nic.in/ 

 
3.2.4. Minerals 
 
The state of Gujarat is endowed with a number of mineral deposits viz., bauxite, bentonite, 
base metals, fireclay, fluorite, fuller's earth, limestone, chalk, glass sand, manganese, 
graphite, lignite, petroleum and natural gas, building and dimension stones. Mineral map of 
Gujarat state is shown in Figure 3.3. 
 
Ahmedabad district is not much important in respect of mineral resources except oil and gas. 
However the important economic minerals available in the district are sand, kankar, gravel, 
brick earth and limestone. The Sabarmati River is the main source for the production of sand, 
kankar and gravel.  
  

Ahmedabad 

http://agricoop.nic.in/
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FIGURE 3.3 
MINERAL MAP OF GUJARAT 

 
Source: Maps of India 

3.2.5. Seismicity 
 
The state of Gujarat falls in a region of moderate to high seismic hazard as per Global 
Seismic Hazard Assessment Program (GSHAP) data. Seismic hazard map of Gujarat state is 
shown in Figure 3.4 and Earthquakes of magnitude more than 5 occurred in the region are 
given in Table 3.56. An unprecedented devastating earthquake of the magnitude 7.7 
occurred at 08.46 hrs on January 26, 2001 at Bhuj area of Gujarat. It was one of the worst 
calamities in the history of Gujarat. As per the revised seismic zoning map of India (IS-1893: 
Part-I: 2002); the state of Gujarat falls in zone II, III, IV and V; and the project area of the 
proposed metro falls in Zone III of the classification. Seismic zoning map of Gujarat state is 
shown in Figure 3.5. 

 
FIGURE 3.4 

SEISMIC HAZARD MAP OF GUJARAT STATE 

 
Source: asc-india.org 

                                                           
6 http://asc-india.org 
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TABLE 3.5 
IMPORTANT EARTHQUAKES IN THE REGION 

S. 
No 

DATE LOCATION MAGNITUDE LATITUDE LONGITUDE 

1.  16-Jun-1819 Rann of Kachchh, Gujarat 8.2 23.60 N 69.60 E 

2.  14-Jan-1903 Kunria area, Gujarat 6.0 24.000 N  70.000 E 

3.  15-Aug-1906 North of Bakhasar, Rajasthan 6.2 27.500 N  70.250 E 

4.  12-Jul-1907 Tharpakar, Pakistan 5.6 25.000 N  70.000 E 

5.  1940 Umia-Luna area, Gujarat 5.8 23.700 N  69.100 E 

6.  27-Nov-1945 Off the Makran coast, Pakistan 8.0 24.500 N  63.000 E 

7.  14-Jun-1950 Tharad-Jhajham area, Gujarat 5.6 24.000 N  71.200 E 

8.  21-Jul-1956 Bhadreshwar-Anjar area, Gujarat 6.0 23.000 N  70.000 E 

9.  01-Sep-1962 Khed Brahma-Vadali area, Gujarat 5.0 23.000 N  73.000 E 

10.  23-Mar-1970 Ankleshwar-Bharuch area, Gujarat 5.4 21.600 N  72.960 E 

11.  26-Jan-2001 
Bhachau-Chobari (Bhuj) area, 
Gujarat 

7.7 23.442 N 70.310 E 

12.  28-Jan-2001 Suvi-Rapar area, Gujarat 5.8 23.532 N  70.598 E 

13.  08-Feb-2001 Suvi-Chobari area, Gujarat 5.1 23.693 N  70.400 E 

14.  05-Aug-2003 Suvi area, Gujarat 5.0 23.640 N  70.230 E 

15.  07-Mar-2006  Mouna area, Gujarat 5.5 23.768 N  70.853 E 

16.  06-Apr-2006 Vondh area, Gujarat 5.5 23.308 N  70.444 E 

17.  20-Oct-2011  Sasan Gir region, Gujarat 5.0 21.181 N 70.540 E 

Source: asc-india.org 
 
3.3. WATER ENVIRONMENT  
 
Water environment consists of water resources and its quality. Its study is important from the 
point of view to assess the sufficiency of water resources for needs of the project in its 
various stages and the impact of the project on water environment. In the proposed project 
area, surface and ground water quality have been tested to evaluate its suitability for the 
intended purpose. 
 
3.3.1. Water Resources 
 
The most important surface water body in the Ahmedabad area is the river Sabarmati. The 
Khari River runs almost parallel to the Sabarmati towards east, beyond the city limits. One of 
the oldest irrigation schemes of Gujarat óKharicut canal schemeô passes through eastern part 
of Ahmedabad City, which also serve as óStorm Water Drainageô during monsoon. The 
Kankaria and the Chandola are two important ponds in the Ahmedabad city area. 
 
3.3.2. Drainage 
 
The drainage system of the district is controlled by the topography. Rivers, streams and 

ponds are the important drainage basins of the district. River basin map of Gujarat state is 

shown in Figure 3.6. The rivers in the district are Sabarmati, Khari, Meshvo, Bhogavo, 

Omkar, Bhadar, Nalika, Utavli, and Rodh. The drainage of the district is towards south. 
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FIGURE 3.5 
SEISMIC ZONING MAP OF GUJARAT STATE 

 
Source: Narmada, water resources, water supply and Kalpsar Department 

Ahmedabad 
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FIGURE 3.6 
RIVER BASIN MAP OF GUJARAT STATE 

 
     Source: Narmada, water resources, water supply and Kalpsar Department 

 
3.3.3. Water Quality of the Project Area 
 
In order to assess the baseline water quality status of the study area, 8 samples (5 samples 
on E-W corridor and 3 samples on N-S corridor) were collected in the project area. The 
sample locations are shown in Figure 3.7 and description of water quality monitoring 
locations are given in Table 3.6. The samples were analyzed for physical and chemical 
constituents for the purpose of domestic and irrigation use. The results of water analysis are 
compared with CPHEEO manual for Drinking Water Specifications. The results of analysis 
are presented in Table 3.7. 

 
TABLE 3.6 

DESCRIPTION OF WATER QUALITY MONITORING LOCATIONS 

S. No Location Alignment Chainage in km Environmental Setting 

1.  Thaltej E-W -0.400 Ground Water from Bore Well 

2.  Gurukul E-W 3.000 Ground Water from Bore Well 

3.  Sabarmati River E-W 7.500 Surface Water from River 

4.  Apparel Park E-W 13.900 Tap Water  

5.  Vastral Gam E-W 19.900 Ground Water from Bore Well 

6.  Ayojan Nagar N-S 5.150 Ground Water from Bore Well 

7.  AEC N-S  Ground Water from Bore Well 

8.  Motera Stadium N-S  Ground Water from Bore Well 

 
The results of analysis of water samples indicates that all the parameters are within the 
permissible limits except Hardness for sample locations 5, 6, 7 and 8; Calcium at  location 2; 
Magnesium at locations 2 and 6; TDS, chloride and Alkalinity at locations 2, 5, 6, 7 and 8; 
and Coliform at locations 3, 4 and 5.  Water from these sources should be treated before 
using it for drinking purposes.  

Ahmedabad 
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FIGURE 3.7 
ENVIRONMENTAL MONITORING LOCATIONS 
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TABLE 3.7 
PHYSICO-CHEMICAL ANALYSIS OF WATER SAMPLES IN PROJECT AREA 

S. 
No 

PARAMETER UNITS 1 2 3 4 5 6 7 8 
Acceptable/Permissible 

Limits 

1.  pH at 25
O
C - 7.91 7.32 7.23 7.72 7.56 8.19 8.20 8.23 6.5-8.5/No relaxation 

2.  Total Hardness as CaCO3 mg/l 106.7 363.8 117.6 106.7 208.6 247.5 257.4 356.4 200/600 

3.  Calcium as Ca mg/l 27.2 93.3 27.2 27.2 52.5 47.6 55.6 59.5 75/200 

4.  Magnesium as Mg mg/l 9.4 32.0 11.8 9.4 19.0 31.3 29.0 50.6 30/100 

5.  Total Dissolved Solids mg/l 182.0 1344.0 294.0 318.0 1092 1296 1554 2154 500/2000 

6.  Chloride as Cl mg/l 19.4 398.2 21.9 19.4 252.5 306.0 340.0 684.8 250/1000 

7.  Fluoride as F mg/l <1.0 >1.0 <1.0 <1.0 <1.0 >1.0 >1.0 >1.0 1.0/1.5 

8.  Sulphate as SO4 mg/l 7.4 68.5 9.3 10.0 57.0 69.2 156.0 106.6 200/400 

9.  Total Alkalinity as CaCO3 mg/l 112.2 438.6 117.3 117.3 510 295.8 448.8 387.6 200/600 

10.  Nitrate as NO3 mg/l BDL 4.0 BDL BDL BDL BDL BDL BDL 45/No relaxation 

11.  Aluminium as Al mg/l BDL BDL BDL BDL BDL BDL BDL BDL 0.03/0.2 

12.  Arsenic as As mg/l BDL BDL BDL BDL BDL BDL BDL BDL 0.01/0.05 

13.  Cadmium as Cd mg/l BDL BDL BDL BDL BDL BDL BDL BDL 0.003/ No relaxation 

14.  Copper as Cu mg/l BDL BDL BDL BDL BDL BDL BDL BDL 0.05/1.5 

15.  Lead as Pb mg/l BDL BDL BDL BDL BDL BDL BDL BDL 0.01/ No relaxation 

16.  Mercury as Hg mg/l BDL BDL BDL BDL BDL BDL BDL BDL 0.001/ No relaxation 

17.  Nickel as Ni mg/l BDL BDL BDL BDL BDL BDL BDL BDL 0.02/ No relaxation 

18.  Zinc as Zn mg/l BDL BDL BDL BDL BDL BDL BDL BDL 5.0/15 

19.  Iron as Fe mg/l BDL BDL BDL BDL BDL BDL BDL BDL 0.3/ No relaxation 

20.  Total Chromium as Cr mg/l BDL BDL BDL BDL BDL BDL BDL BDL 0.05/ No relaxation 

21.  Manganese as Mn mg/l <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 0.1/0.3 

22.  Phenolic Compounds as 
C6H5OH 

mg/l BDL BDL BDL BDL BDL BDL BDL BDL 0.001/0.002 

23.  Total Phosphate as PO4 mg/l BDL BDL BDL BDL BDL BDL BDL BDL - 

24.  Sodium as Na mg/l 11.9 320.0 13.7 13.6 320.0 302.5 360.0 610.0 - 

25.  Potassium as K mg/l 0.71 2.5 1.0 0.81 2.0 1.04 1.87 1.36 - 

26.  Chemical Oxygen Demand mg/l 8.0 89.0 35.0 19.0 3.9 16.0 8.0 8.0 - 

27.  Biochemical Oxygen 
Demand 

mg/l 3.0 26.0 12.0 8.0 1.0 5.0 2.0 2.1 - 

28.  Total Suspended Solids mg/l 7.0 9.0 18.0 7.0 8.0 10.0 8.0 6.0 - 

29.  Dissolved Oxygen mg/l 6.4 5.1 5.9 6.1 6.5 5.6 6.3 6.2 - 

30.  Total Coliform  Absent Absent Present Present Present Absent Absent Absent Shall not be detected in 
any 100 ml sample 

1. Thaltej Gam GW 2. Gurukul GW 3. Sabarmati River SW 4. Apparel Park TW 5. Vastral Gam GW 6. Ayojan Nagar GW 7. AEC GW 
8. Motera Stadium GW   GW - Ground Water SW - Surface Water TW - Tap Water   
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3.4. AMBIENT ENVIRONMENT 
 
The ambient environment is responsible for the health of human beings, animals, wildlife 
and vegetation. The ambient environment covers climate, atmospheric pollution and 
noise pollution. All air pollutants emitted by point and non-point sources are transported, 
dispersed or concentrated by meteorological and topographical conditions. The 
meteorological parameters regulate the transport and diffusion of pollutants into the 
atmosphere. In order to assess the impact on existing ambient environment due to the 
project, it is necessary to have baseline status of ambient environmental parameters. 
Meteorological data on rainfall, wind, humidity, and temperature was collected from 
secondary sources. The ambient environmental status existing in the project area is 
discussed in different paragraphs as under. 
  
3.4.1. Meteorology 
 
Ahmedabad district falls in North Gujarat region of Agro Climatic Region as shown in 
Figure 3.8. The district has arid to semi-arid climate with an average annual rainfall of 
about 756 millimeters. There are three main seasons: summer, monsoon and winter. 
Aside from the monsoon season, the climate is extremely dry. The weather is hot through 
the months of March to June; the average summer maximum is 41 °C and the average 
minimum is 27 °C. From November to February, the average maximum temperature is 
30 °C and the average minimum is 15 °C; and the climate is extremely dry. Cold northerly 
winds are responsible for a mild chill in January. The southwest monsoon brings a humid 
climate from mid-June to mid-September.  
 

FIGURE 3.8 
AGRO CLIMATIC ZONES OF GUJARAT STATE 

 
Source: Maps of India 

Ahmedabad 
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Meteorological data like Mean Temperatures, Monthly Total Rainfall and Monthly mean 
Relative Humidity of the district for a period of 2004 ï 2013 are given in Table 3.8. The 
Windrose of period 2004 to 2013 are given in Figure 3.9. The meteorological data was 
collected from IMD, Meteorological centre, Airport Ahmedabad. From the table, the 
temperature of the district varies from 23 - 43OC in summer to a minimum of around 12.0 
-27OC in winter and Relative humidity varies from 35-80%. From the figure, the 
predominant wind direction is West and WSW. 
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TABLE 3.8 
METEOROLOGICAL DATA 

NTH 

YEAR:- 2004 YEAR:- 2005 

MEAN TEMP IN DEG C MONTHLY 
TOTAL 

RAINFALL 
IN mm 

MONTHLY MEAN OF 
RELATIVE HUMIDITY IN % 

MEAN TEMP IN DEG C MONTHLY 
TOTAL 

RAINFALL 
IN mm 

MONTHLY MEAN OF 
RELATIVE HUMIDITY IN % 

MAXIMUM MINIMUM 
0830 HRS 

IST 
1730 HRS 

IST 
MAXIMUM MINIMUM 

0830 HRS 
IST 

1730 HRS 
IST 

JANUARY 28.1 12.3 000.0 059 031 26.2 11.4 000.0 060 036 

FEBRUARY 31.5 13.2 000.0 047 019 29.7 14.0 000.0 055 024 

MARCH 38.4 19.8 000.0 038 015 35.4 19.7 000.1 057 024 

APRIL 40.4 25.3 000.0 061 017 39.6 22.5 000.0 039 013 

MAY 40.7 27.0 015.2 058 028 41.2 27.1 000.0 067 020 

JUNE 38.4 27.1 100.3 077 046 39.0 27.7 275.1 072 044 

JULY 35.5 26.2 210.6 078 055 32.7 26.3 429.2 083 064 

AUGUST 30.0 24.4 468.1 091 078 31.6 25.0 215.0 085 069 

SEPTEMBER 35.0 25.4 027.4 075 051 32.3 24.9 408.2 086 073 

OCTOBER 34.1 21.1 008.7 061 042 34.8 20.9 000.0 064 043 

NOVEMBER 33.5 18.5 000.6 049 037 33.0 15.6 000.0 060 041 

DECEMBER 30.1 15.1 000.0 059 036 28.1 11.6 000.0 059 038 

Source: Indian Meteorological Department, Meteorological Centre, Airport, Ahemedabad. 
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MONTH 

YEAR:- 2006 YEAR:- 2007 

MEAN TEMP IN DEG C MONTHLY 
TOTAL 

RAINFALL 
IN mm 

MONTHLY MEAN OF 
RELATIVE HUMIDITY IN % 

MEAN TEMP IN DEG C MONTHLY 
TOTAL 

RAINFALL 
IN mm 

MONTHLY MEAN OF 
RELATIVE HUMIDITY IN % 

MAXIMUM MINIMUM 
0830 HRS 

IST 
1730 HRS 

IST 
MAXIMUM MINIMUM 

0830 HRS 
IST 

1730 HRS 
IST 

JANUARY 28.3 11.9 000.0 063 032 28.2 13.5 000.0 062 032 

FEBRUARY 34.1 16.3 000.0 058 025 31.6 16.8 001.3 068 031 

MARCH 34.4 18.6 004.1 050 024 35.0 19.5 000.0 050 025 

APRIL 38.7 23.8 000.0 063 024 40.5 25.1 000.2 056 019 

MAY 41.5 26.9 000.0 065 028 40.9 27.6 004.4 069 025 

JUNE 38.0 27.1 141.9 076 046 38.4 28.0 084.1 074 051 

JULY 32.3 25.6 309.0 088 074 32.6 26.2 498.4 086 072 

AUGUST 30.0 24.7 462.5 091 079 32.1 25.4 403.3 089 075 

SEPTEMBER 33.1 25.4 155.0 085 068 33.3 25.4 071.7 088 068 

OCTOBER 35.5 22.3 000.0 068 043 35.0 20.2 000.0 065 042 

NOVEMBER 32.7 17.5 000.0 061 038 33.7 17.1 000.0 058 035 

DECEMBER 29.6 15.1 000.0 069 044 28.5 14.1 000.0 064 041 
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MONTH 

YEAR:- 2008 YEAR:- 2009 

MEAN TEMP IN DEG C MONTHLY 
TOTAL 

RAINFALL 
IN mm 

MONTHLY MEAN OF 
RELATIVE HUMIDITY IN % 

MEAN TEMP IN DEG C MONTHLY 
TOTAL 

RAINFALL 
IN mm 

MONTHLY MEAN OF 
RELATIVE HUMIDITY IN % 

MAXIMUM MINIMUM 
0830 HRS 

IST 
1730 HRS 

IST 
MAXIMUM MINIMUM 

0830 HRS 
IST 

1730 HRS 
IST 

JANUARY 26.9 12.0 000.0 059 033 28.6 15.0 000.0 068 041 

FEBRUARY 28.3 11.1 000.0 051 023 32.2 16.1 000.0 058 028 

MARCH 36.6 19.6 000.0 053 023 36.9 21.1 000.0 052 018 

APRIL 38.6 23.9 007.4 057 025 40.2 24.3 000.0 038 014 

MAY 40.7 26.8 000.0 067 025 41.9 27.2 000.0 062 027 

JUNE 37.2 27.7 021.3 072 048 40.1 27.8 003.6 067 037 

JULY 33.4 26.1 201.0 083 065 34.4 26.1 302.7 084 067 

AUGUST 31.1 25.0 295.1 087 074 34.2 25.8 159.2 081 058 

SEPTEMBER 33.3 25.2 118.3 082 067 35.1 25.1 021.8 078 053 

OCTOBER 35.8 22.0 000.0 064 041 36.0 21.8 006.2 060 034 

NOVEMBER 33.1 17.1 000.2 052 035 32.7 18.3 000.2 056 038 

DECEMBER 30.5 16.8 005.6 065 044 30.2 15.2 000.0 067 039 
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MONTH 

YEAR:- 2010 YEAR:- 2011 

MEAN TEMP IN DEG C MONTHLY 
TOTAL 

RAINFALL 
IN mm 

MONTHLY MEAN OF 
RELATIVE HUMIDITY IN % 

MEAN TEMP IN DEG C MONTHLY 
TOTAL 

RAINFALL 
IN mm 

MONTHLY MEAN OF 
RELATIVE HUMIDITY IN % 

MAXIMUM MINIMUM 
0830 HRS 

IST 
1730 HRS 

IST 
MAXIMUM MINIMUM 

0830 HRS 
IST 

1730 HRS 
IST 

JANUARY 28.9 13.7 001.5 057 032 27.5 11.1 000.0 062 031 

FEBRUARY 32.0 15.9 000.0 052 026 30.9 15.4 000.0 062 031 

MARCH 38.1 21.5 000.0 051 019 36.5 18.9 000.0 051 024 

APRIL 41.7 25.9 000.0 056 022 39.7 24.1 000.0 046 020 

MAY 43.7 28.8 000.0 058 018 41.1 27.2 000.0 068 029 

JUNE 39.9 28.6 062.1 069 039 39.1 28.4 015.0 070 044 

JULY 33.9 26.2 417.0 086 072 34.2 26.3 300.9 088 070 

AUGUST 32.8 25.8 534.3 090 076 31.6 25.3 337.4 093 083 

SEPTEMBER 33.3 25.2 112.0 085 068 32.4 24.6 074.6 091 079 

OCTOBER 35.8 23.5 008.8 067 044 35.7 21.7 000.0 065 043 

NOVEMBER 31.1 20.3 031.1 071 057 34.0 19.2 000.0 058 039 

DECEMBER 28.2 12.9 001.7 069 045 30.2 14.3 000.0 062 038 
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MONTH 

YEAR:- 2012 YEAR:- 2013 

MEAN TEMP IN DEG C MONTHLY 
TOTAL 

RAINFALL 
IN mm 

MONTHLY MEAN OF 
RELATIVE HUMIDITY IN % 

MEAN TEMP IN DEG C MONTHLY 
TOTAL 

RAINFALL 
IN mm 

MONTHLY MEAN OF 
RELATIVE HUMIDITY IN % 

MAXIMUM MINIMUM 
0830 HRS 

IST 
1730 HRS 

IST 
MAXIMUM MINIMUM 

0830 HRS 
IST 

1730 HRS 
IST 

JANUARY 26.6 11.8 000.0 060 031 27.2 11.6 000.0 059 033 

FEBRUARY 29.7 13.0 000.0 052 023 30.5 16.1 000.2 058 029 

MARCH 35.1 17.9 000.0 053 020 35.8 19.4 000.0 047 021 

APRIL 39.1 24.8 003.0 061 028 38.6 23.9 005.5 053 023 

MAY 41.3 27.0 000.0 069 027 42.2 27.1 000.0 061 023 

JUNE 39.5 27.8 037.3 071 043 36.8 27.0 107.5 076 055 

JULY 34.9 26.9 070.6 082 062 32.1 25.2 468.5 089 077 

AUGUST 32.5 25.5 248.2 085 072 31.7 25.1 173.7 088 073 

SEPTEMBER 32.7 24.7 248.5 087 072 34.4 25.3 193.5 084 066 

OCTOBER 35.8 20.9 000.0 061 042 33.7 22.3 063.3 077 060 

NOVEMBER 32.3 14.7 000.0 057 038 31.7 17.2 000.0 063 045 

DECEMBER 29.9 14.5 000.0 066 042 29.2 13.1 000.0 069 044 
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FIGURE 3.9 

WINDROSE DIAGRAM FOR YEAR 2004 TO 2013 

 
    Source: Indian Meteorological Department, Meteorological Centre, Airport, Ahemedabad. 
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Source: Indian Meteorological Department, Meteorological Centre, Airport, Ahemedabad. 

 
3.4.2. Air Quality 
 
The prime objective of baseline air quality survey was to assess the air quality of the 
area; it would also be useful in assessing the conformity to standards of the ambient air 
quality. The sources of air pollution during the construction phase would be due to the site 
clearance & preparation activities, material handling activities, emissions from 
construction equipment & vehicular movement, and operation of diesel generators.  
 
Air quality monitoring was carried out at 12 locations along the project alignments (E-W 
and N-E corridor) for one day. The sample locations are shown in Figure 3.7 and 
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description of Air quality monitoring locations are given in Table 3.9. Nine major air 
pollutants viz. particulate matter (PM10 & PM2.5), Sulphur Dioxide (SO2), Nitrogen Dioxide 
(NO2), Carbon Monoxide (CO), Lead (Pb), Hydro Carbons (HC), Ammonia (NH3) and 
Ozone (O3) representing the air quality was monitored. Air quality monitoring was carried 
out by collecting 24 hourly samples for 1 day at 12 locations for parameters PM10, PM2.5, 
SO2, NO2, NH3, Pb, and HC; and 8 hourly samples for 1 day at 12 locations for 
Parameters CO and O3.  Results of the monitoring are tabulated in Table 3.10.  
 

TABLE 3.9 
DESCRIPTION OF AIR QUALITY MONITORING LOCATIONS 

S. No Location Alignment Chainage in km Environmental Setting 

East - West Alignment 

1.  Thaltej E-W 1.04 Residential/Commercial 

2.  Gujarat University E-W 3.97 Residential/Commercial 

3.  Ashram Road E-W 6.87 Residential/Commercial 

4.  Shahpur E-W 8.12 Residential/Commercial 

5.  Kalupur Rly.  Stn E-W 11.78 Residential/Commercial 

6.  Rabari colony E-W 16.56 Residential/Commercial 

7.  Vastral Gam E-W 20.00 Residential/Commercial 

North - South Alignment 

8.  APMC N-S 2.10 Residential/Commercial 

9.  Shyamprasad ROB N-S 3.40 Residential/Commercial 

10.  Akbar Nagar N-S 12.95 Residential/Commercial 

11.  Sabarmait Rly. Stn N-S  Residential/Commercial 

12.  Sabarmati N-S  Residential/Commercial 

 
TABLE 3.10 

AMBIENT AIR QUALITY MONITORING RESULTS 

LOCATION DATE 
CONCENTRATION* 

PM10 PM2.5 SO2 NO2 Pb HC NH3 CO O3 

East - West Alignment 

Thaltej 
28/09/14 to 
29/096/14 189 97 7.6 34.2 ND 4.2 9.4 1.21 13.10 

Gujarat 
University 

28/09/14 to 
29/096/14 178 92 <5.0 25.7 ND 4.8 5.9 1.18 13.73 

Ashram Road 
24/09/14 to 
25/096/14 128 72 <5.0 28.2 ND 3.6 5.8 1.18 16.13 

Shahpur 
25/09/14 to 
26/096/14 214 92 <5.0 30.2 0.32 6.8 7.3 1.20 19.83 

Kalupur Rly.  
Stn 

26/09/14 to 
27/096/14 

221 98 <5.0 32.8 0.47 7.5 8.3 1.25 18.93 

Rabari colony 
26/09/14 to 
27/096/14 

172 85 <5.0 26.7 ND 5.2 6.9 1.16 16.27 

Vastral Gam 
26/09/14 to 
27/096/14 

139 73 <5.0 23.8 ND 4.6 6.8 1.13 14.63 

North - South Alignment 

APMC 
27/09/14 to 
28/096/14 

176 84 <5.0 24.2 ND 4.6 7.4 1.14 14.40 

Shyamprasad 
ROB 

27/09/14 to 
28/096/14 

157 78 19.3 25.8 ND 5.3 7.4 1.05 11.90 

Akbar Nagar 
28/09/14 to 
29/096/14 

187 81 <5.0 27.8 ND 4.3 6.8 1.25 15.27 

Sabarmait 
Rly. Stn 

27/09/14 to 
28/096/14 

211 97 8.3 28.5 0.42 6.2 7.4 1.21 14.50 

Sabarmati 
28/09/14 to 
29/096/14 

191 89 <5.0 26.3 ND 4.8 6.3 1.18 14.70 

*   All units are in µg/m
3
 except CO which is in mg/m

3
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The air quality monitoring results indicates that all parameters were noted within the limits 
for residential areas except PM10 and PM2.5 because of the road traffic. The ambient air 
quality criteria laid down by CPCB has been given in Appendix 1.4 of Chapter - 1. 

 
3.5. Noise Environment 
 
Noise beyond tolerance limit can lead to effects such as noise induced hearing loss and 
annoyance depending upon the loudness of noise levels. The environmental impacts of 
noise from the proposed construction activity and traffic movement are required to be 
assessed on factors like potential damage to hearings, psychological responses and 
annoyances. Noise is of concern during construction phase of the project. The impacts of 
noise sources on surrounding community depend upon: 
 

¶ Characteristics of noise sources (instantaneous, intermittent or continuous in 
nature). It can be observed that steady noise is not as annoying as one, which is 
continuously varying in loudness. 

¶ Time of day at which noise occurs, for example high noise levels at night in 
residential areas are not acceptable because of sleep disturbance. 

¶ Location of noise source, with respect to noise sensitive land use, which 
determines the loudness and period of exposure. 

 
Noise level survey was conducted at the project site with an objective to establish the 
baseline noise levels and assess the impacts of the noise expected due to the proposed 
development. Noise levels were recorded on hourly basis for 24 hours in order to have an 
assessment of the Day and Night time noise levels. The sample locations are shown in 
Figure 3.7 and description of Noise monitoring locations are given in Table 3.11. The 
average noise levels so obtained are summarized in Table 3.12. The ambient noise 
quality criteria laid down by CPCB has been given in Appendix 1.5 of Chapter - 1.  
 

TABLE 3.11 
DESCRIPTION OF NOISE QUALITY MONITORING LOCATIONS 

S. No Location Alignment Chainage in km Environmental Setting 

East - West Alignment 

1.  Thaltej E-W 1.04 Residential/Commercial 

2.  Gujarat University E-W 3.97 Residential/Commercial 

3.  Ashram Road E-W 6.87 Residential/Commercial 

4.  Shahpur E-W 8.12 Residential/Commercial 

5.  Kalupur Rly.  Stn E-W 11.78 Residential/Commercial 

6.  Rabari colony E-W 16.56 Residential/Commercial 

7.  Vastral Gam E-W 20.00 Residential/Commercial 

North - South Alignment 

8.  APMC N-S 2.10 Residential/Commercial 

9.  Shyamprasad ROB N-S 3.40 Residential/Commercial 

10.  Akbar Nagar N-S 12.95 Residential/Commercial 

11.  Sabarmait Rly. Stn N-S  Residential/Commercial 

12.  Sabarmati N-S  Residential/Commercial 

 
TABLE 3.12 

NOISE LEVELS IN THE PROJECT AREA 

LOCATION Date Leq 
Leq 

(day) 
Leq 

(night) 
Ldn Lmax Lmin L90 L50 L10 

East - West Alignment 

Thaltej 
28/09/14 to 
29/096/14 

63.4 65.0 51.7 64.2 68.8 44.3 64.0 66.2 68.3 

Gujarat 
University 

28/09/14 to 
29/096/14 

63.6 65.3 49.9 64.1 69.9 45.3 64.1 66.4 69.0 
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LOCATION Date Leq 
Leq 

(day) 
Leq 

(night) 
Ldn Lmax Lmin L90 L50 L10 

Ashram Road 
24/09/14 to 
25/096/14 

59.7 61.3 49.5 60.8 64.4 44.6 60.2 62.3 63.8 

Shahpur 
25/09/14 to 
26/096/14 

64.1 65.7 52.5 64.9 68.8 45.6 64.6 66.8 68.6 

Kalupur Rly.  
Stn 

26/09/14 to 
27/096/14 

66.8 68.5 55.0 67.6 73.4 50.1 67.4 69.6 72.6 

Rabari colony 
26/09/14 to 
27/096/14 

61.8 63.4 52.7 63.2 67.2 46.2 62.4 64.4 66.4 

Vastral Gam 
26/09/14 to 
27/096/14 

58.9 60.6 46.9 59.7 63.3 43.6 59.5 61.7 62.9 

North - South Alignment 

APMC 
27/09/14 to 
28/096/14 

60.9 62.5 49.3 61.7 66.3 45.2 61.4 63.7 65.7 

Shyamprasad 
ROB 

27/09/14 to 
28/096/14 

57.7 59.3 47.1 58.7 62.6 44.3 58.2 60.4 61.9 

Akbar Nagar 
28/09/14 to 
29/096/14 

60.7 62.3 51.1 62.0 66.7 45.7 61.3 63.4 65.6 

Sabarmait 
Rly. Stn 

27/09/14 to 
28/096/14 

65.8 67.3 58.4 67.7 71.2 48.5 66.4 68.3 70.3 

Sabarmati 
28/09/14 to 
29/096/14 

64.0 65.6 53.9 65.1 71.3 47.3 64.6 66.8 70.3 

 
From the table, Leq for day and night at Sabarmati railway station exceeds the National 
Ambient Noise Standards for Commercial Zone and Leq for day time at Gujarat 
University, Shahpur, Kalupur Railway Station and Sabarmati exceeds the standards for 
commercial zone. The main source of noise in the project area is the traffic movement on 
the road. 
 
3.6. Vibration 
 
The sources of the vibration and noise are due to operation of Tunnel Boring Machine 
(TBM) during construction of tunnel. Vibration induced by the metro train during operation 
is mainly due to the rolling stock, track and the interaction between them. Continuous 
effect of vibration on the buildings can cause damage to buildings. Building subjected to 
the vibration effect with more than 10 mm/s would receive structural damage. Historic 
buildings are more susceptible to vibration effect with more than 5 mm/s. The vibration 
induced by the operation of train first causes the vibration of track structure as well as 
tunnel structure, and then, propagate through the strata to the surrounding environment.  
 
Human response to vibration is subjective and will be different for different people. When 
the vibrations reach the floors and walls it may result in perceptible vibration depending 
on the amplitude and frequency of the vibrations. Rattling of windows, dishes, and similar 
parts may also result in audible noise which is called ground-borne noise. People may be 
more annoyed if they are exposed to both noise and vibration compared to when only 
vibration is felt.  
 
Vibration monitoring was carried out at 12 locations for E-W corridor and N-S corridor in 
September 2014 by selecting the historical monuments near to the alignment and 
structures falling near to the proposed metro line alignment. The vibration monitoring 
locations are shown in Figure 3.10 details are given in Table 3.13.  
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FIGURE 3.10 
VIBRATION MONITORING LOCATIONS
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TABLE 3.13 
VIBRATION MONITORING LOCATIONS 

S. 
No 

Location Latitude Longitude 
Aerial Distance 
From Alignment 

Edge 

1.  Doordarshan Tower at 
Doordarshan Kendra 

23° 02' 50.50" N 72° 31' 30.75" E 62.9 

2.  Shahpur Kazi Md Chisti 
Mosque 

23° 02' 15.58" N 72° 34' 49.56" E 159.13 

3.  Delhi Darwaja 23° 02' 15.93" N 72° 35' 16.88" E 254.28 

4.  Qutubiddin Shah Mosque 23° 02' 7.74" N 72° 35' 13.85" E 119.97 

5.  Muhafiz Khan Mosque 23° 01' 59.91" N 72° 35' 17.08" E 211.41 

6.  Rani Rupamati Mosque 23° 01' 54.51" N 72° 35' 1.68" E 210.18 

7.  Kalupur Darwaja 23° 01' 50.84" N 72° 35' 52.83" E 109.34 

8.  Brick Minar 23° 01' 40.45" N 72° 36' 4.03" E 184.59 

9.  Vastral 23° 00' 11.53" N 72° 38' 55.06" E 11.2 

10.  The Silver Arc apartment 
near Ellis Bridge 

23
o
 01ô 24.23ò N 72

o
 34ô 08.47ò E 24 

11.  Navrangpura, Ashram Road 23
o
 02ô 15.82ò N 72

o
 34ô 00.08ò E 23 

12.  Akhbar Nagar 23
o
 04ô 04.22ò N 72

o
 33ô 48.38ò E 5 

 
The monitoring was carried out using the Nomis Seismographer equipment which can 

measure the radial, transverse and vertical vibration of ground borne vibration. The 

vibration studies have been conducted to know the existing vibration on the above 

structures due to the road traffic. The study has been conducted for 24 hours at each 

location. The detail description of vibration analysis of each monitoring location is as 

follows: 

A. Doordarshan Kendra 
 
Doordarshan Kendra was set up in 1993 and the height of the tower is 160m built with 
RCC and steel structure. The vibration monitoring was carried out at the first floor of the 
tower for 24 hr on 16/09/2014 to 17/09/2014. The first floor of the tower is at a height 30 
m. The vibration monitoring location and results at Doordarshan Kendra are shown in 
Figure 3.11.  
 
The vibration graph shows that, the average vibration is about 0.2 mm/s, which is within 
limits and do not have any effect on surrounding structures. From the frequency graph, it 
was observed that, sometime during night the frequency has increased to about 200 Hz, 
however when compared to vibration at same time, there was no increase in vibration 
levels. 
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FIGURE 3.11 
VIBRATION MONITORING LOCATION AND RESULTS AT DOORDARSHAN KENDRA 
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B. Shahpur Kazi Md Chisti Mosque 
 
The Shahpur Kazi Mohamad Chisti Mosque was constructed 1510 AD.  The Shahpur 
Kazi mosque is located in a densely populated area of Shahpur. This mosque was built 
with hard rocks and bricks and it is height of 15m.  The proposed underground metro line 
is passing at a distance of 160 m from Shahpur Kazi Mohamad Chisti Mosque. The 
vibration monitoring was conducted within the Mosque for 24 hr on 24/09/2014 to 
25/09/2014. The vibration monitoring location and results at Shahpur Kazi Mohamad 
Chisti Mosque are shown in Figure 3.12. There is no higher traffic flow near this mosque; 
however there are very narrow roads near this mosque. 
 
The vibration graph shows that, the average vibration is about 0.5 mm/s. Sometimes, the 
peak vibration is more than 2 mm/s; this is due to dumping of material at a construction 
site near by the Mosque. From the frequency graph, it was observed that, the frequency 
is found to be high up to 200Hz at the beginning of monitoring. The average frequency is 
below 50 Hz.  

 
FIGURE 3.12 

VIBRATION MONITORING LOCATION AND RESULTS AT SHAHPUR KAZI MD CHISTI 
MOSQUE 
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C. Delhi Darwaja  
 
Delhi darwaja was constructed 1450 AD. Delhi Darwaja was built with bricks and stone 
with a height of 45 feet. The proposed underground metro line is passing at a distance of 
254 m away from the Delhi darwaja. In order to know whether there could be any effect of 
vibration on Delhi darwaja, vibration monitoring was carried out for about 24 hr on 
19/09/2014 to 20/09/2014. The vibration monitoring location and results at Delhi darwaja 
are shown in Figure 3.13.  
 
Delhi Darwaja is located at busy traffic junction area; all types of vehicles (light to heavy) 
are passing through this location. The vibration graph shows that, the average vibration 
level are less than 1 mm/s, however at one time it is showing about 7.5mm/s which may 
be due to passage of heavy vehicle. The Delhi Darwaja structure is built with hard stone 
blocks and can withstand with vibration up to 10mm/s. From the frequency graph, it was 
observed that, the average frequency at Delhi darwaja is less than 30 Hz. The sudden 
rise in frequency at 8:0ohr is due to some sudden shock wave because of heavy vehicle.  
 

FIGURE 3.13 
VIBRATION MONITORING LOCATION AND RESULTS AT DELHI DARWAJA 
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D. Qutubiddin Shah Mosque  
 
Qutubiddin Shah Mosque was constructed 1449 AD. Qutubiddin Shah Mosque was built 
with bricks and stone with a height of 15 m. The proposed underground metro line is 
passing at a distance of about 120 meters from Qutubiddin Shah Mosque. In order to 
know the vibration levels at this location, vibration monitoring was conducted inside the 
Mosque. Vibration monitoring was carried out for about 24 hr on 29 /09/2014 to 
30/09/2014.  During the study, it is observed that the Mosque has many cracks that were 
developed due to Earth Quick in 2001, some of the beams are in very critical condition 
and subjected to get damaged. The vibration monitoring location and results at 
Qutubiddin Shah Mosque are shown in Figure 3.14. 

 
The existing vibration was monitored at the Qutubiddin Shah Mosque and the vibration 
graphs were developed. The vibration graph shows that, the average vibration is found to 
be between 0.3 to 0.5 mm/s. Some time the maximum vibration is 2mm/s which is due to 
heavy vehicle passing from nearby road. From the frequency graph, it was observed that, 
most of the time the frequency is below 20 Hz, however at some time due to sudden 
passage of heavy vehicles, the frequency is high up to 140 Hz. 
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FIGURE 3.14 
VIBRATION MONITORING LOCATION AND RESULTS AT QUTUBIDDIN SHAH MOSQUE 
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E. Muhafiz Khan Mosque  
 
The Muhafiz Khanôs Mosque was constructed in 1450 AD. It was built with bricks and 
stone for a height of 15 m. The proposed underground metro line is passing at a distance 
of 211 m from the mosque. In order to know the existing vibration levels at this location, 
vibration monitoring was conducted in side mosque for about 24 hr on 23/09/2014 to 
24/09/2014. The vibration monitoring location and results at Muhafiz Khan Mosque are 
shown in Figure 3.15.  
 
The vibration graph shows that, the average vibration at mosque is 0.25 mm/s. Once 
during the monitoring period, the vibration level is showing about 4 mm/s second which 
may be due to passage of a heavy vehicle from nearby road. From the frequency graph, it 
was observed that, the frequency is below 20 Hz, however there was sudden rise in 
frequency at around 4:00 hr, this may to be due to disturb in the transducers of vibration 
instrument. 

 
FIGURE 3.15 

VIBRATION MONITORING LOCATION AND RESULTS AT MUHAFIZ KHAN MOSQUE 
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F. Rani Rupamati Mosque  
 
The Rani Rupamati Mosque was constructed early 16th century. Rani Rupamati Mosque 
was built with bricks and stone for a height of about 15 m. The proposed underground 
metro line is passing at a distance of 210 m from the mosque. In order to know the 
existing vibration levels at this location, vibration monitoring was conducted in front of 
Rani Rupmati Mosque near to road. The vibration monitoring was carried out for about 24 
hrs on 22/09/2014 to 23/09/2014. The vibration monitoring location and results at Rani 
Rupamati Mosque are shown in Figure 3.16.  
 
Rani Rupamati Mosque is closely located to a road which has heavy traffic. The mosque 
is built with hard stones and bricks and the foundation level of mosque is at a height of 
about 3 m from the existing road level. The vibration graph shows that, the maximum 
vibration is about 3mm/s which may be due to passage of heavy vehicle.  The average 
existing vibration is less than 0.5 mm/s. The frequency graph shows that the peak 
frequency of about 350 Hz, this was for shorter duration due to passage of heavy vehicle. 
Most of the time, the existing frequency is found to be less than 50 Hz. 
 

FIGURE 3.16 
VIBRATION MONITORING LOCATION AND RESULTS AT RANI RUPAMATI MOSQUE 
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G. Kalupur Darwaja 
 
The Kalupur darwaja is located at the eastern side of walled city and it was constructed in 
1450 AD. Kalupur Darwaza was built with bricks and stone with a height of 45 feet. The 
proposed underground metro line is passing at a distance of 109m from Kalupur darwaja. 
The area is densely populated with structures. Vibration monitoring was carried out for 
about 24 hrs on 18/09/2014 to 19/09/2014. The vibration monitoring location and results 
at Kalupur darwaja are shown in Figure 3.17.  
 
The vibration graph shows that, the average vibration is below 0.5 mm/s. During 
monitoring it was observed that there was a sudden rise in the vertical vibration of about 4 
mm/s. This could be because of the vibration caused due to passing of heavy vehicle 
from the road. From the frequency graph, It was observed that there was sudden rise in 
frequency up to 350 Hz due to heavy vehicle passage. The vibration during this peak 
frequency has increased to 2.5 mm/s. The Kalupur Darwaza structure is made of hard 
stone blocks and there would not be any damage due to existing vibration.   
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FIGURE 3.17 
VIBRATION MONITORING LOCATION AND RESULTS AT KALUPUR DARWAJA
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H. Brick Minar  
 
Brick Minars are two minars, were constructed with bricks nearly 30.48 M high at Kalapur 
Railway station and is at a distance of 10m from the railway track . These minars were 
constructed early sixteenth century A.D. The proposed underground metro line is passing 
near to the Brick Minars at a distance of 185m. In order to know the vibration levels at this 
location, vibration monitoring was conducted by placing seismographer between the two 
minars. Vibration monitoring was carried out for about 24 hr from 17/09/2014 to 
18/09/2014. The vibration monitoring location and results at Brick Minar are shown in 
Figure 3.18.  

 
The vibration graph shows that, the peak vibration is above 3mm/s due to train passage 
from nearest track, which may cause damage to structure. The average vibration is 
around o.4 mm/s. The frequency graph shows that most of the time the frequency is in 
the range of 5 to 15 Hz, comparing to vibration levels of same time, the average vibration 
is 0.2 mm/s, which is in safe to the structure.  
 

FIGURE 3.18 
VIBRATION MONITORING LOCATION AND RESULTS AT BRICK MINAR 
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I. Vastral  
 
At Vastral, vibration monitoring was carried out on top of the existing building. This 
building falls very close to the proposed metro rail alignment. Vibration was monitored 24 
hr from 15/09/2014 to 16/ 09/2014. The vibration monitoring location and results at 
Vastral are shown in Figure 3.19. 
 
The results of the monitoring show that, the average vertical vibration is between 0.2 to 
0.4 mm/s which are quite normal vibration due to road traffic. During monitoring it was 
observed that there was a sudden rise in the vertical vibration of about 1.2 mm/s at a 
frequency 60 Hz. This could be because of the vibration caused by heavy vehicle. The 
highest frequency observed is 80 Hz which was around 20:29hrs. 

 
FIGURE 3.19 

VIBRATION MONITORING LOCATION AND RESULTS AT VASTRAL 
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J. Silver Arc apartment near Ellis Bridge  
 
The Silver Arc apartment is selected for monitoring existing vibration at Ellis Bridge as the 
apartment is very close to the proposed N-S metro rail alignment and Ellis Bridge. The 
monitoring location is about 24 m from the center of the proposed metro rail and about 
15m from the Ellis Bridge. Ellis Bridge is one of the busiest traffic roads in Ahmadabad. 
The vibration monitoring was conducted for out 24 hr from 28/09/2014 to 29/ 09/2014. 
The vibration monitoring location and results at Silver Arc Apartment are shown in Figure 
3.20.  
 
The result of the monitoring shows that, the peak vibration is about 2 mm/s which are due 
to the existing train passage and road traffic from Ellis Bridge. The frequency graph 
shows higher peak values during different times due to road traffic from the Ellis Bridge.  
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FIGURE 3.20 
VIBRATION MONITORING LOCATION AT SILVER ARC APARTMENT NEAR ELLIS BRIDGE 
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K. Navrangpura, Ashram Road  
 
The vibration monitoring was carried out at Navrangpura, where two metro rail corridors 
(N-S and E-W metro rail corridor) cross each other. Vibration monitoring was conducted 
at a distance of 23 m from the proposed metro rail alignment. The Vibration monitoring 
was conducted for out 24 hr from 27/09/2014 to 28/ 09/2014. The vibration monitoring 
location and results at Navrangpura are shown in Figure 3.21. 
 
The result of the monitoring shows that, the peak vibration is at three times which is about 
10 mm/s. This is because of train passage on existing meter gauge track. The existing 
frequencies shows peak values during monitoring because of passing of heavy vehicles 
on nearby road and it is also due to existing train passage.  
 

FIGURE 3.21 
VIBRATION MONITORING LOCATION AND RESULTS AT NAVRANGPURA, ASHRAM ROAD 
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L. Akhbar Nagar   
 
The vibration monitoring was carried out at Akbar nagar circle, near to the proposed N-S 
metro rail alignment. At this location proposed metro rail alignment is taking turn towards 
RTO. Due to centrifugal forces due to the curve, the vibration at location can cause more 
effect towards outer side of curve. Therefore, the vibration monitoring point is selected at 
the outer side of the curve at the Akbar nagar circle. The existing road is a major road 
with heavy traffic. Vibration monitoring location is about 25 m from the center of the road. 
Vibration monitoring was conducted for out 24 hr from 26/09/2014 to 27/ 09/2014. The 
vibration monitoring location and results at Akhbar Nagar are shown in Figure 3.22. 
 
The result of the monitoring shows that, the vibration level is between 0.2 to 0.4 mm/s 
which is higher than the threshold of human perception for vibration (0.1mm/s). The 
existing frequency is varying with time because of passage of different type of vehicles. 
Overall the average frequency can be considered as more than 10 Hz. The above two 
graphs shows that there is already high vibration at this location due to road traffic. 
 

FIGURE 3.22 
VIBRATION MONITORING LOCATION AT AKHBAR NAGAR 
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3.7. ECOLOGICAL ENVIRONMENT 
 
An ecological study of the ecosystem is essential to understand the impact due to project 
development activities on the existing flora and fauna of the area. The present study was 
undertaken to predict changes as a result of project activities and to suggest measures 
for maintaining the conditions to the maximum possible extent. This section describes the 
ecology of the area based on field study and information compiled from secondary data 
available for the study/project area.  
 
3.7.1. Forest 
 
Forest in the state is 21,664.99 sq.km forming 11.05% of the state geographical area of 
the state, out of which Ahmedabad district forest area is 106.82 sq.km forming 1.32% of 
the district geographical area14. Type of Forest area in the Ahmedabad district is given in 
Table 3.14. The forest in the district is of inferior dry scrub type and is un-productive. The 
areas planted with fast growing trees along the roads and canal banks have been 
declared as forests under section 29 of the Indian forests Act15. The forest map of the 
Gujarat state is shown in Figure 3.23. No forest area exists near to the proposed metro 
alignments. 
 

TABLE 3.14 
FOREST AREA OF AHMEDABAD DISTRICT 

Type 
Area in Sq. Km 

District Data State Data 

Reserved Forest 45.80 14387.16 

Protected Forest 1.09 2888.85 

Unclassed Forest 59.93 4388.98 

Total Forest Area 106.82 21664.99 

Geographical Area 8087.00 196024.00 

 
3.7.2. Flora 
 
Natural growth in reserved and protected forest of Ahmedabad district consists of Baval, 
Awal, Khijda, Cassia, piluri and Xerophilous plants. Trees survey was carried out along 
the proposed E-W and N-S alignments and at station locations and the details are given 
in Table 3.15 along with their scientific names. About 501 trees have been observed 
along the E-W alignment and at Apparel Park depot; and about 1137 trees have been 
observed along the N-S alignment and at Giyaspur depot. The Tree inventory summary of 

                                                           
14 Gujarat Forest statistics 2012-13 
15 Gazetteer of India, Gujarat State, Ahmadabad District 
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E-W and N-S alignments is given at Table 3.16 and details are given at Appendix 3.1 
and 3.2.  

 
FIGURE 3.23 

FOREST MAP OF GUJARAT STATE 

 
 

TABLE 3.15 
TREE DETAILS ALONG THE METRO ALIGNMENTS (E-W AND N-S) 

S. No Local Name Scientific Name  S. No Local Name Scientific Name 

1.  Ashoka Saraca asoca  2.  Karanj Pongamia pinnata Linn 

3.  Babool Acacia Nilotica 4.  Kavath Limonia acidissima 

5.  Badam Prunus dulcis 6.  Malberry Morinda tinctoria 

7.  Baniyan Ficus benghalensis 8.  Mango Mangifera indica 

9.  Bargad Ficus benghalensis 10.  Moringa Moringa oleifera 

11.  Ber Ziziphus mauritiana 12.  Neem Azadirachta indica 

13.  Booganbel Bougainvillea Glabra 14.  Nerium Nerium oleander 

15.  Bombax Bombax ceiba 16.  Nilgiri Eucalyptus L Herit 

17.  Caesalpinia Caesalpinia pulcherrima 18.  Pakad Ficus virens 

19.  Cassia Cinnamomum cassia 20.  Pipal Ficus religiosa 

21.  Champa Plumeria sp. 22.  Khair Champa Plumeria obtusa 

23.  Delonix Delonix regia 24.  Pongam Millettia pinnata 

25.  Eucalyptus Eucalyptus tereticornis 26.  Keekar Prosopis Juliflora 

27.  Gulmohar Delonix religa (Boj) 28.  Ritha Sapindus mukorossi 

29.  Guava Psidium guajava 30.  Shisam Dalbergia sissoo 

31.  Jamun Eugenia jambolana 32.  Tamarind Tamarindus indica 

33.  Jangal Jalebi ithecellobium Dulce 34.  Umbar Ficus racemosa 

 
 
 
 
 

http://en.wikipedia.org/wiki/Eucalyptus_tereticornis
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TABLE 3.16 

SUMMARY OF TREE INVENTORY ALONG E-W AND N-S CORRIDORS 

S. No Description Number of Trees 

East West Alignment 

1 Alignment 279 

2 Apparel park depot 222 

Sub-Total 501 

North South 

3 Alignment 1112 

4 Giyaspur Depot 25 

Sub-Total 1137 

Total Trees 1638 

 
3.7.3. Fauna 
 
The air-fauna of the district is rich and varied; the mammalian fauna is possibly the 
poorest in the state because of the fact that much of the area is now under intense 
agriculture and settlements. Common birds observed in the project area are pigeons, 
crows, pelican and doves. The domestic animals in the project area consist of cows, 
bullocks, sheep, goats and dogs.  
 
3.7.4. Protected Areas of Gujarat 
 
The protected area network of the Gujarat State comprises of 26 protected areas 
including 22 sanctuaries (with an area of 16440.91 sq.km) and 4 national parks (with an 
area of 479.67 sq.km). Gujarat is a unique state that has many kinds of habitats. These 
varied landforms include dry deciduous forests, majestic grasslands, wetlands, marine 
ecosystems and rich moist deciduous forests. These habitats are home to some 
extremely rare wildlife. The Asiatic Lion is found only in Gir. The Wild Ass in the Rann of 
Kutch, the rare great Indian bustard in the bird reserves, the world's only four-horned 
antelope and the Black Buck are some other valued species protected in Gujarat. The 
dugong and the rare boralia species also find a safe haven here.  National Park and 
sanctuaries details of the Gujarat state are shown in Figure 3.24 and details are given in 
Appendix 3.3. 

 
FIGURE 3.24 

NATIONAL PARK AND SANCTUARIES OF GUJARAT STATE 
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3.8. ARCHAEOLOGICAL MONUMENTS 
 
The city of Ahmedabad has plenty of archaeological and historical monuments, which 
serve as the main tourist attraction destinations of the city. The architectural design of the 
Ahmedabad monuments represents a blend of Hindu and Islamic styles. The origin of 
most of the historical monuments of Ahmedabad, Gujarat can be traced back to the 15th 
century.  
 
As per The Ancient Monuments and Archaeological Sites and Remains (Amendment and 
Validation) Act, 2010; prohibited area is an area beginning at the limit of the protected 
area or the protected monument, and extending to a distance of 100 m in all directions; 
and regulated area is the area beginning at the limit of the prohibited area in respect of 
every ancient monument and archaeological site and remains and extending to a 
distance of two hundred meters in all directions. 
 
The Ancient Monuments and Archaeological Sites and Remains Act, 2010 has 
barred all construction activities in the prohibited area to be taken up by all public 
bodies even if the purpose is related to public works or project essential to the 
public. There is no provision for grant of any relaxation in this regard by any 
authority. 
The proposed East-West metro alignment is passing closer to seven historical 
monuments which are listed in the Table 3.17. The locations of these monuments from 
the alignment along with the photographs are shown in Figure 3.25. 
 

TABLE 3.17 
ARCHAEOLOGICAL MONUMENTS ALONG THE ALIGNMENT 

S. No Historical Monuments 
Distance From Edge of Metro 

Alignment in m 

1.  Shahpur Kazi Md Chisti Mosque 159.13 

2.  Delhi Darwaja 254.28 

3.  Qutubiddin Shah Mosque 119.97 

4.  Muhafiz Khan Mosque 211.41 

5.  Rani Rupamati Mosque 210.18 

6.  Kalupur Darwaja 109.34 

7.  Brick Minar 184.59 
               Source: Archaeological Survey of India 

 
The proposed East-West alignment is not passing within the 100m of prohibited area; 
however the alignment is passing within the 200m of regulated area around these 
monuments. Nearest archaeological monument from the proposed E-W alignment is 
Kalupur Darwaza with a distance of 109.34m at chainage 10.95km. Regulated Area of 
Archaeological Monuments along E-W Alignment is showing in Figure 3.26. Prior 
approval is required for construction activities in a regulated area of these 
monuments from Director of Archaeology, Gandhinagar, Archaeological Survey of 
India16.  
 
3.9. SENSITIVE RECEPTOR 
 
A drawing showing sensitive receptor like school, colleges, hospitals, place of worship 
within 100 m on either side of E-W and N-S alignment is prepared and enclosed at the 
end of the report. The list of sensitive receptor is tabulated in Table 3.18.  
 
 

                                                           
16 GOI notification no. S.O. 278(E) dt 13

th
 February 2012 
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TABLE 3.18 

LIST OF SENSITIVE RECEPTORS ALONG E-W AND N-S CORRIDORS 

S. 
No 

Description 
Within 100 m on Either side of Corridor 

East-West North-South 

1 School 15 1 

2 Hospital 22 6 

3 Temple/ Mosque /Church 56 35 

Total 93 42 
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FIGURE 3.25 
ARCHAEOLOGICAL MONUMENTS ALONG THE ALIGNMENT 

 
Shahpur Kazi Md Chisti Mosque 
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Delhi Darwaja 
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Qutubiddin Shah Mosque 
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Muhafiz Khan Mosque 
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Rani Rupamati Mosque 
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Kalupur Darwaja 
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Brick Minar 
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FIGURE 3.26 
REGULATED AREA OF ARCHAEOLOGICAL MONUMENTS ALONG THE E-W ALIGNMENT 
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APPENDIX 3.1 
 

 

Tree Inventory for East-West Corridor 

 
S. 
No Location  

name 
Chainage 

Description 

Private  AMC 
Ht. 
in 

mtr 

Range of Girth in Centimetre 

Left Centre Right Species 20-30 30-40 40ς 60 60 - 100 100- 200 200 - 300 
300-
400 

  

Starting 
of 

Alignment 
to Thaltej 

Gam 
Station 

  

2     neem   2 12         2     

1     kanji   1 12       1       

1     palm   1 12         1     

1     neem   1 12         1     

1     neem   1 10         1     

1     Gulmohar   1 8         1     

0   4 Gulmohar   4 10     4         

0 18   casia   18 4     18         

0 17   neem   17 4     17         

0   1 neem   1           1     

7 35 5     47       39 1 7     

  
 

 
              

  
 

 
              

S. 
No Location  

name 
Chainage 

Description 
Private  AMC 

Ht. 
in 

mtr 

Range of Girth in Centimeter 

Left Center Right Species 20-30 30-40 40ς 60 60 - 100 100- 200 200 - 300 
300-
400 

  

Thaltej 
Gam 

Station 

  

2     gulmohar   2 4     2         

5     gulmohar    5 8       5       

4     champa   4 8       4       

1     emali    1 10         1     

2     mango    2 10         2     

14         14       2 9 3     
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S. No Location  
name 

Chainage 
Description 

Private  AMC 
Ht. in 
mtr 

Range of Girth in Centimeter 

Left Center Right Species 20-30 30-40 40ς 60 60 - 100 100- 200 200 - 300 300-400 

1 
Thaltej 
station  

1114 
0 0 0 0 0 0 0 0 0 0 0 0 0   

                 S. No Location  
name 

Chainage 
Description 

Private  AMC 
Ht. in 
mtr 

Range of Girth in Centimeter 

Left Center Right Species 20-30 30-40 40ς 60 60 - 100 100- 200 200 - 300 300-400 

2 
Thaltej 
station to 
Doordarshan 
Kendra 

1114-
1900 

    1 karanj   1 10     1         

    1 neem   1 10       1       

1     Neem   1 10       1       

1     Neem   1 10       1       

 
 

 2   2     4       1 3       

 
 

 

      
        

S. No 
Location  

name 
Chainage 

Description 
Private  AMC 

Ht. in 
mtr 

Range of Girth in Centimeter 

Left Center Right Species 20-30 30-40 40ς 60 60 - 100 100- 200 200 - 300 300-400 

3 Doordarshan 
Kendra 
Station 

1961 1     Karanj   1 10       1       

1     Neem   1 10       1       

1     Neem   1 10       1       

1     casia   1 8       1       

1     casia   1 8       1       

    1 neem  1   10     1         

    1 neem  1   11       1       

    1 neem  1   12       1       

    1  neem    1 11         1     

    1 Karanj   1 12         1     



 
                                                                                              Urban Engineering 

ENVIRONMENTAL BASELINE DATA                                                        Page 3.129 

    1 casia 1   10         1     

    1 tamarind  1   12         1     

   5   7   5 7       1 7 4     

 

S. No 
Location  name Chainage 

Description 
Private  AMC 

Ht. in 
mtr 

Range of Girth in Centimeter 

Left Center Right Species 20-30 30-40 40ς 60 60 - 100 100- 200 200 - 300 300-400 

4 Doordarshan 
Kendra Station- 
Gurukul Road 
Station 

2050-3000     1 karanj   1 10     1         

    4 karanj   4 8     4         

1     neem   1 10     1         

    5 karanj   5 8     5         

    1 neem   1 10       1       

    3 karanj   3 8       3       

    1 casia   1 8     1         

    1 sargawa   1 8     1         

2     champa   2 8     2         

    1 neem   1 8       1       

    1 casia   1 12         1     

    4 casia   4 10       4       

    1 pipla   1 12         1     

    1 pipla   1 12       1       

   3   24     27       15 10 2     
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S. No Location  
name 

Chainage 
Description 

Private  AMC Ht. in mtr 
Range of Girth in Centimeter 

Left Center Right Species 20-30 30-40 40ς 60 60 - 100 100- 200 200 - 300 300-400 

5 Gurukul 
road 

station  

3082 1     Kadam   1 8       1       

1     casia   1 9       1       

1     casia   1 6       1       

1     casia   1 8       1       

1     neem   1 10       1       

1     caisa   1 8       1       

1     karanj   1 6       1       

    1 neem   1 5   1           

    1 babool   1 8       1       

    1 casia   1 7       1       

    1 karanj   1 6       1       

    1 pipla   1 8         1     

    1 casia   1 10       1       

    1 casia   1 6     1         

    2 karanj   2 6       2       

    1 casia   1 6     1         

    2 neem   2 10       2       

    1 karanj   1 6     1         

    1 casia   1 6     1         

    2 neem   2 6     2         

    1 karanj   1 6       1       

    1 neem   1 8       1       

    1 casia   1 8       1       

    2 nilgiri    2 12       2       
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      7   21     28     1 6 20 1     

 

S. 
No Location  

name 
Chainage 

Description 

Private  AMC 
Ht. in 
mtr 

Range of Girth in Centimeter 

Left Center Right Species 20-30 30-40 40ς 60 60 - 100 100- 200 200 - 300 
300-
400 

6 Gurukul road-
Gujarat  
university 

3150-
3900 

    2 neem   2 12         2     

    1 Bakaneem 1   12       1       

    1 palm 1   8       1       

    1 Mango 1   8       1       

    1 casia 1   12       1       

    1 casia 1   8     1         

    1 peepal   1 10       1       

    2 neem   2 10       2       

    1 sargawa   1 8       1       

    1 caisa   1 10     1         

    1 casia   1 10       1       

    1 saptaparni   1 10       1       

          14   5 9       2 10 2     

S. 
No Location  

name 
Chainage 

Description 

Private  AMC 
Ht. in 
mtr 

Range of Girth in Centimeter 

Left Center Right Species 20-30 30-40 40ς 60 60 - 100 100- 200 200 - 300 
300-
400 

7 Gujrat 
university  

3989 6     karanj   6 8       6       

7     karanj   7 6       7       

6     karanj   6 8       6       

    3 karanj   3 8       3       

    2 casia   2 8       2       

    3 karanj   3 8       3       

    1 casia   1 8       1       

    8 karanj   8 6       8       



 
                                                                                              Urban Engineering 

ENVIRONMENTAL BASELINE DATA                                                        Page 3.132 

    1 casia   1 2       1       

    1 karanj   1 4       1       

      19   19     38         38       

S. 
No 

Location  name Chainage 

Description 

Private  AMC 
Ht. in 
mtr 

Range of Girth in Centimeter 

Left Center Right Species 20-30 30-40 40ς 60 60 - 100 
100- 
200 

200 - 300 
300-
400 

8 Guj university -
commerce six 

4050-
4980 

    1 pipla   1 12         1     

1     Ashoka   1 10       1       

1     Ashoka   1 12       1       

1     Amaltash   1 10       1       

1     Gunja   1 10       1       
  

 4   1     5         4 1     
  

 
      

        

                 S. 
No Location  name Chainage 

Description 

Private  AMC 
Ht. in 
mtr 

Range of Girth in Centimeter 

Left Center Right Species 20-30 30-40 40ς 60 60 - 100 100- 200 
200 - 
300 

300-400 

9 Commerce six 
road station  

5053 1     Champa 1   8       1       

1     Amaltash   1 10       1       

1     
Jangli 
Jilebi   1 

6       1       

1     champa   1 3       1       

    1 casia   1 8       1       

    1 Gulmohar   1 6       1       

    1 neem   1 5     1         

    1 neem   1 12         1     

    1 Gulmohar   1 12         1     

    1 casia   1 12       1       

    1 Gunja   1 12         1     

    1 neem   1 15         1     



 
                                                                                              Urban Engineering 

ENVIRONMENTAL BASELINE DATA                                                        Page 3.133 

   4   8   1 11       1 7 4     

 

S. No Location  
name 

Chainage 
Description 

Private  AMC 
Ht. in 
mtr 

Range of Girth in Centimeter 

Left Center Right Species 20-30 30-40 40ς 60 60 - 100 100- 200 200 - 300 300-400 

10 commerce 
six road -
stadium 
Station 

5125-
5870 

    3 Gulmohar   3 10       3       

1     Karanj   1 10       1       

1     Karanj   1 12         1     

    1 casia   1 10       1       

    1 casia   1 10       1       

    1 nilgiri   1 15         1     

    1 neem   1 10       1       

    1 Amaltash   1 6     1         

    2 champa   2 8       2       

    10 Ashoka   10 12       10       

    1 casia   1 10       1       

    6 casia   6 10       6       

    1 neem   1 15         1     

    2 casia   2 12       2       

    1 neem   1 10         1     

1     karanj   1 10       1       

2     casia   2 10       2       

1     Karanj   1 10       1       

1     casia 1   15         1     

1     casia   1 10         1     

1     karanj   1 10         1     

    1 neem   1 10       1       

    1 casia   1 10       1       

    1 Ashoka   1 10       1       
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    1 casia   1 12       1       

1     neem   1 12           1   

1     casia   1 3   1           

1     casia   1 12       1       

    1 neem   1 15         1     

    1 karanj   1 8         1     

1     karanj   1 10       1       

2     casia   2 8       2       

    1 Gulmohar   1 8     1         

1     Gulmohar   1 6     1         

1     neem   1 10         1     

1     casia   1 6       1       

1     karanj   1 10         1     

1     casia   1 12         1     

    1 casia   1 12       1       

    1 Karanj   1 12         1     

    1 neem   1 12         1     

      20   41   1 60     1 3 42 14 1   
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S. No Location  
name 

Chainage 
Description 

Private  AMC 
Ht. in 
mtr 

Range of Girth in Centimeter 

Left Center Right Species 20-30 30-40 40ς 60 60 - 100 100- 200 200 - 300 300-400 

11 stadium 
station  

5945 2     casia   2 10       2       

1     neem   1 8       1       

1     casia   1 12         1     

1     jamun   1 10       1       

1     Ashoka   1 12       1       

1     neem   1 10         1     

1     neem   1 8         1     

1     Ashoka   1 10       1       

1     casia   1 8       1       

    1 neem   1 12         1     

    1 karanj   1 10         1     

    3 Ashoka   3 8     3         

    1 Gulmohar   1 12       1       

    1 casia   1 10       1       

    1 Karanj   1 8         1     

    1 neem   1 10       1       

    1 neem   1 4       1       

    1 Karanj   1 4     1         

    1 mango   1 8       1       

    3 Ashoka   3         3       

      10   15     25       4 15 6     
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S. No Location  
name 

Chainage 
Description 

Private  AMC 
Ht. in 
mtr 

Range of Girth in Centimeter 

Left Center Right Species 20-30 30-40 40ς 60 60 - 100 100- 200 200 - 300 300-400 

12 stadium 
- ashram 
road 

6020-
6800 

3     Ashoka   3 10       3       

1     Jamun 1   10       1       

1     casia 1   10         1     

    1 casia   1 8       1       

3     casia   3 8       3       

1     karanj 1   12       1       

1     Ashoka 1   3       1       

1     Ashoka 1   10       1       

1     casia   1 10       1       

5     Ashoka 5   8       5       

2     neem   2 8       2       

    2 peepal   2 12       2       

    1 Amaltash   1 10       1       

    1 casia   1 10         1     

    1 Sargawa   1 10         1     

    1 Ashoka   1 10       1       

2     karanj   2 8       2       

2     neem   2 12         2     

1     Ashoka   1 10       1       

1     casia 1   10       1       

    1 pipla   1 6         1     

2     casia 2   8       2       

2     neem 2   10         2     
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1     Sargawa   1 8       1       

1     karanj   1 6     1         

    1 Sargawa   1 6       1       

1     neem   1 10       1       

1     casia   1 10       1       

    1 gunja   1 12         1     

    3 Ashoka 3   10       3       

    1 neem   1 10       1       

    1 neem   1 10         1     

    2 karanj   2 10       2       

    1 karanj   1 10       1       

1     Ashoka   1 12       1       

1     neem   1 12         1     

1     peepal 1   15         1     

1     neem   1 10     1         

    1 neem   1 12         1     

                            

1     pipla   1 10         1     

   38   19   19 38       2 41 14     
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S. No Location  
name 

Chainage 
Description 

Private  AMC 
Ht. in 
mtr 

Range of Girth in Centimeter 

Left Center Right Species 20-30 30-40 40ς 60 60 - 100 100- 200 200 - 300 300-400 

13 ashram road 
station  

6600 2     neem    2 15         2     

    1 pongam    1 15       1       

    1 gulmohar    1 10     1         

    1 gulmohar    1 10     1         

    1 neem    1 10     1         

    1 neem    1 6     1         

   2   5     7       4 1 2     

   

      
        

                 S. No Location  
name 

Chainage 
Description 

Private  AMC 
Ht. in 
mtr 

Range of Girth in Centimeter 

Left Center Right Species 20-30 30-40 40ς 60 60 - 100 100- 200 200 - 300 300-400 

14 ashram road 
to river bed  

6650-
7100 

1     gulmohar    1 15     1         

1     neem    1 10     1         

    2 neem    2 12     2         

    3 pongam    3 12     3         

                            

   2   5     7       7         

   

      
        

                 S. No Location  
name 

Chainage 
Description 

Private  AMC 
Ht. in 
mtr 

Range of Girth in Centimeter 

Left Center Right Species 20-30 30-40 40ς 60 60 - 100 100- 200 200 - 300 300-400 

15 underground 7450-     1 bargad    1 12           1   
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ramp starts 7575     1 neem    1 10         1     

    1 pongam    1 10       1       

    1 pipal    1 12           1   

       4     4         1 1 2   

 

S. No Location  
name 

Chainage 
Description 

Private  AMC 
Ht. in 
mtr 

Range of Girth in Centimeter 

Left Center Right Species 20-30 30-40 40ς 60 60 - 100 100- 200 200 - 300 300-400 

16 Shahpur 
station  

8124   4   pongam    4 10           4   

  4   pongam    4 12         4     

  2   neem    2 10       2       

  1   neem    1 10     1         

  2   neem    2 12           2   

  2   gulmohar    2 10             2 

  1   gulmohar    1 12         1     

  1   gulmohar    1 10         1     

  1   gulmohar    1 12           1   

     18       18       1 2 6 7 2 

   

      
        

                 S. No Location  
name 

Chainage 
Description 

Private  AMC 
Ht. in 
mtr 

Range of Girth in Centimeter 

Left Center Right Species 20-30 30-40 40ς 60 60 - 100 100- 200 200 - 300 300-400 

17 

Shahpur 
to 
Gheekanta 

8124-
9624 

0 0 0 0 0 0 0 0 0 0 0 0 0 0 
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S. No Location  
name 

Chainage 
Description 

Private  AMC 
Ht. in 
mtr 

Range of Girth in Centimeter 

Left Center Right Species 20-30 30-40 40ς 60 60 - 100 100- 200 200 - 300 300-400 

18 

Gheekanta 
station  9624 

0 0 0 0 0 0 0 0 0 0 0 0 0 0 

 

S. No Location  
name 

Chainage 
Description 

Private  AMC 
Ht. in 
mtr 

Range of Girth in Centimeter 

Left Center Right Species 20-30 30-40 40ς 60 60 - 100 100- 200 200 - 300 300-400 

19 

Gheekanta 
to Kalupur 

9624-
11779 

0 0 0 0 0 0 0 0 0 0 0 0 0 0 

 

        
        

 

        
        

                 S. No Location  
name 

Chainage 
Description 

Private  AMC 
Ht. in 
mtr 

Range of Girth in Centimeter 

Left Center Right Species 20-30 30-40 40ς 60 60 - 100 100- 200 200 - 300 300-400 

20 Kalupur 
railway 
station  

11779   3   neem    3 10           3   

  2   neem    2 12             2 

  5   neem    5 10         5     

  2   badam   2 10           2   

  1   badam   1 12       1       

  2   jamun   2 10           2   

  12   ashoka    12 12         12     

  10   ashoka    10 10           10   

  3   nilgiri    3 10       3       

  2   pongam    2 10           2   

  6   pongam    6 8         6     

  5   gulmohar    5 10         5     
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  3   pipal    3 10       3       

  1   pipal    1 12             1 

  2   bakaneem   2 10             2 

  2   bargad    2 12             2 

  2   umbar    2 10             2 

     63       63         7 28 19 9 

 

S. No Location  
name 

Chainage 
Description 

Private  AMC 
Ht. in 
mtr 

Range of Girth in Centimeter 

Left Center Right Species 20-30 30-40 40ς 60 60 - 100 100- 200 200 - 300 300-400 

21 Kalupur -
Kankariya  

11779-
13096 

0 0 0 0 0 0 0 0 0 0 0 0 0 0 

                 S. No Location  
name 

Chainage 
Description 

Private  AMC 
Ht. in 
mtr 

Range of Girth in Centimeter 

Left Center Right Species 20-30 30-40 40ς 60 60 - 100 100- 200 200 - 300 300-400 

22 Kankariya 
east 
station 

13096 2     neem    2 10         2     

1     pipal    1 12       1       

    1 bargad    1 10             1 

    2 neem    2 12           2   

   3   3     6         1 2 2 1 

   

      
        

                 S. No Location  
name 

Chainage 
Description 

Private  AMC 
Ht. in 
mtr 

Range of Girth in Centimeter 

Left Center Right Species 20-30 30-40 40ς 60 60 - 100 100- 200 200 - 300 300-400 
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23 

Kankariya 
East to 
apparel 
park 
ramp 

13096-
13992 

0 0 0 0 0 0 0 0 0 0 0 0 0 0 

 

 

 

 

S. No Location  
name 

Chainage 
Description 

Private  AMC 
Ht. in 
mtr 

Range of Girth in Centimeter 

Left Center Right Species 20-30 30-40 40ς 60 60 - 100 100- 200 200 - 300 300-400 

24 apparel 
park 
ramp  

13992-
14157 

2     neem   2 12       2       

2     pipal    2 10       2       

   4         4         4       

   

      
        

                 S. No Location  
name 

Chainage 
Description 

Private  AMC 
Ht. in 
mtr 

Range of Girth in Centimeter 

Left Center Right Species 20-30 30-40 40ς 60 60 - 100 100- 200 200 - 300 300-400 

25 apparel 
park 
station 

14654 2     pongam    2 8     2         

1     neem    1 5   1           

1     neem    1       1         

   4         4     1 3         

 

 

S. No Location  Chainage Description Private  AMC Ht. in Range of Girth in Centimeter 
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name Left Center Right Species mtr 20-30 30-40 40ς 60 60 - 100 100- 200 200 - 300 300-400 

26 apparel 
park to 
Amraiwadi 

14720-
15750 

1     pipla   1 8       1       

1     bakaneem   1 12         1     

1     peepal   1 15         1     

1     pipla   1 6       1       

5     neem   5 12       5       

1     pipla   1 8       1       

1     bakaneem   1 12       1       

1     villocoton   1 8       1       

    1 neem   1 10       1       

    1 casia   1 12       1       

    1 bakaneem   1 12         1     

1     peepal 1   12         1     

1     neem   1 6     1         

1     pipla   1 4       1       

    1 karanj 1   10       1       

    1 sargawa 1   10       1       

    1 peepal 1   10       1       

    1 Ashoka 1   5     1         

    1 Bottlebrush 1   6     1         

    1 gulmohar 1   8       1       

    1 sargawa 1   8       1       

    2 villocoton 2   10       2       

    2 bargad   2 6       2       

    1 casia   1 6     1         

    1 karanj   1 6     1         

    1 pipla 1   8       1       

    1 gulmohar 1   8     1         

    1 karanj 1   6     1         
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2     karanj   2 6       2       

1     gulmohar   1 6   1           

    1 neem   1 10       1       

    2 villocotton   2 8     2         

    2 karanj   2 8     2         

    1 casia   1 6       1       

      18   25   13 30     1 11 27 4     

 

 

S. No Location  
name 

Chainage 
Description 

Private  AMC 
Ht. in 
mtr 

Range of Girth in Centimeter 

Left Center Right Species 20-30 30-40 40ς 60 60 - 100 100- 200 200 - 300 300-400 

27 Amraiwadi 
station  

15839 1     neem   1 12       1       

2     casia   2 10       2       

2     karanj   2 8       2       

      5         5         5       

                 

                 S. No Location  
name 

Chainage 
Description 

Private  AMC 
Ht. in 
mtr 

Range of Girth in Centimeter 

Left Center Right Species 20-30 30-40 40ς 60 60 - 100 100- 200 200 - 300 300-400 

28 Amraiwadi 
to Rabari 
colony 

15910-
16490 

1     bargad   1 10         1     

1     pipla   1 10         1     

1     subabool   1 8       1       

1     sargawa   1 8       1       

    1 casia   1 10       1       

    1 babool   1 8       1       

1     bargad   1 10       1       

1     bargad   1 10         1     
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    1 karanj   1 8       1       

    3 karanj   3 10       3       

    2 casia   2 10       2       

      6   8     14         11 3     

 

 

 

 

S. No Location  
name 

Chainage 
Description 

Private  AMC 
Ht. in 
mtr 

Range of Girth in Centimeter 

Left Center Right Species 20-30 30-40 40ς 60 60 - 100 100- 200 200 - 300 300-400 

29 Rabari 
colony 
station  

16560 

    1 karanj   1 

8     1         

          1     1       1         

                 

                 S. No 
Location  

name 
Chainage 

Description 
Private  AMC 

Ht. in 
mtr 

Range of Girth in Centimeter 

Left Center Right Species 20-30 30-40 40ς 60 60 - 100 100- 200 200 - 300 300-400 

30 Rabari 
colony to 
Vastral  

16660-
17775 

    1 karanj   1 12       1       

    1 karanj   1 10       1       

    1 karanj   1 4   1           

    1 karanj   1 6       1       

2     neem   2 6   2           

1     neem   1 10       1       

2     neem   2 6   2           

2     neem   2 6     2         



 
                                                                                              Urban Engineering 

ENVIRONMENTAL BASELINE DATA                                                        Page 3.146 

2     neem   2 8       2       

   
9   4     13     5 2 6       

 

 

S. No Location  
name 

Chainage 
Description 

Private  AMC 
Ht. in 
mtr 

Range of Girth in Centimeter 

Left Center Right Species 20-30 30-40 40ς 60 60 - 100 100- 200 200 - 300 300-400 

31 Vastral 
station  

17845 

2     casia   2 6     2         

2     karanj   2 8       2       

    1 neem   1 10       1       

    1 bakaneem   1 12       1       

    1 neem   1 10       1       

   
4   3     7       2 5       

                 S. No Location  
name 

Chainage 
Description 

Private  AMC 
Ht. in 
mtr 

Range of Girth in Centimeter 

Left Center Right Species 20-30 30-40 40ς 60 60 - 100 100- 200 200 - 300 300-400 

32 Vastral to 
Nirant 
cross 
road 17920-

19010 

    1 neem   1 10         1     

    1 karanj   1 6   1           

1     karanj   1 6     1         

1     saptaparni   1 8       1       

2     karanj   2 6       2       

    1 bakaneem   1 15       1       

   
4   3     7     1 1 4 1     

                 S. No Location  
name 

Chainage 
Description 

Private  AMC 
Ht. in 
mtr 

Range of Girth in Centimeter 

Left  Center Right Species 20-30 30-40 40ς 60 60 - 100 100- 200 200 - 300 300-400 

33 Nirant 
cross 
road 

19086     1 neem   1 10       1       

    1 neem   1 12         1     
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station 

 
 

     2     2         1 1     

 

 

 

S. No Location  
name 

Chainage 
Description 

Private  AMC 
Ht. in 
mtr 

Range of Girth in Centimeter 

Left Center Right Species 20-30 30-40 40ς 60 60 - 100 100- 200 200 - 300 300-400 

34 

Nirant 
cross to 
Vastral 
gam 

19150-
19925 

0 0 0 0 0 0 0 0 0 0 0 0 0 0 

                 

                 S. No Location  
name 

Chainage 
Description 

Private  AMC 
Ht. in 
mtr 

Range of Girth in Centimeter 

Left Center Right Species 20-30 30-40 40ς 60 60 - 100 100- 200 200 - 300 300-400 

35 Vastral 
gam 
station  

20000 

0 0 0 0 0 0 0 0 0 0 0 0 0 0 

 

Total Number of Trees along the alignment (Excluding Depot) is = 549 
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DEPOT 

S. No Location  
name 

Chainage 
Description 

Private  AMC 
Ht. in 
mtr 

Range of Girth in Centimeter 

Left Center Right Species 20-30 30-40 40ς 60 60 - 100 100- 200 200 - 300 300-400 

36 apparel 
park 
depot 

13800-
14600 

5     tamarind    5 12           5   

9     bakaneem    9 10             9 

6     bakaneem    6 12           6   

2     bakaneem    2 8       2       

3     bakaneem    3 10         3     

4     pipal    4 12             4 

5     pongam    5 10           5   

2     bargad    2 12             2 

  12   bakaneem    12 12           12   

  13   bakaneem    13 10             13 

  15   pipal    15 12             15 

  5   pipal    5 10           5   

  5   pipal    5 8         5     

  5   baniyan    5 12             5 

  8   gulmohar    8 10         8     

  5   moringa    5 10       5       

  5   badam    5 10       5       

  4   umbar    4 10         4     

  1   neem    1 7     1         

  1   neem    1 12             1 

    10 neem    10 12           10   

    16 pipal    16 14         16     

    6 bakaneem    6 10           6   

    4 bakaneem    4 12             4 

    6 jangal jalebi    6 10           6   
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    15 bargad    15 12         15     

    3 badam    3 8           3   

    5 moringa    5 10       5       

    10 gulmohar    10 10         10     

    5 jamun    5 12             5 

    5 jamun    5 10           5   

    5 eucalyptus   5 12         5     

    5 eucalyptus   5 10           5   

    9 pongam    9           9     

    3 caesalpinia   3               3 

Total 
36 79 107     222   0 0 1 17 75 68 61 

222         222 

 

 

 

Number of trees in Depot: 222 
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APPENDIX 3.2 
 

Tree Inventory for North-South Corridor 
 

SN Station/Alignment Chainage Left Center Right Species Private AMC Height 
20-
30 

30-
40 

40ς 
60 

60 - 
100 

100- 
200 

200 
- 
300 

300-
400 

1 start of the 
alighment to NH 8A 
Road 

1.20-
1.020 

    28 prosopis    28 3 28             

    1 prosopis    1 8 1             

  50   prosopis    50 3 50             

    1 pongam    1 12       1       

    2 delonix    2 5 2             

    1 neem    1 6 1             

    1 neem    1 10 1             

2 Patel farm 0.9-0.62 
1     

Jangal 
Gilebi   1 6       1       

1     Babool   1 6       1       

1     Bakaneem   1 10       1       

    2 Babool   2 6       2       

3 NH 8A road to 
APMC 

1.000- 
1.900 

1     gulmohar   1 8     1         

    1 Babool   1 8     1         

    1 Bargad   1 10       1       

    2 neem   2 12         2     

   
4 50 40 

 
0 94   83 0 2 7 2 0 0 
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SN Station/Alignment Chainage Left Center Right Species Private AMC Height 
20-
30 

30-
40 

40ς 
60 

60 - 
100 

100- 
200 

200 
- 
300 

300-
400 

4 APMC station 120.428-
79.572 

1     neem   1 8       1       

1     Bargad   1 4     1         

2     Karanj   2 4   2           

1     neem   1 6       1       

1     beri   1 4   1           

   

6 0 0 
 

0 6 
 

0 3 1 2 0 0 0 

                 

                 

SN Station/Alignment Chainage Left Center Right Species Private AMC Height 
20-
30 

30-
40 

40ς 
60 

60 - 
100 

100- 
200 

200 
- 
300 

300-
400 

5 

APMC to Jivraj 
station 

79.572-
790.64 0 0 0   0 0 0 0 0 0 0 0 0 0 

                 

                 

                 

SN Station/Alignment Chainage Left Center Right Species Private AMC Height 
20-
30 

30-
40 

40ς 
60 

60 - 
100 

100- 
200 

200 
- 
300 

300-
400 

6 Jivraj station  790.64-
1079.57 

    1 gulmohar   1 4     1         

    1 Pipla   1 5       1       

    1 cassia   1 7       1       

     

3 
 

0 3 
 

0 0 1 2 0 0 0 
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SN Station/Alignment Chainage Left Center Right Species Private 
AMC/ 

Railway 
Height 

20-
30 

30-
40 

40ς 
60 

60 - 
100 

100- 
200 

200 
- 

300 

300-
400 

7 Jivraj station - Rajiv 
Nagar 

1079.57-
1679.57 

    1 karanj   1 4   1           

    1 peepal   1 6     1         

    1 neem   1 6     1         

  1   subabool   1 6     1         

  1   babool   1 4       1       

  1   subabool   1 8       1       

  1   subabool   1 6     1         

  1   casia   1 6       1       

  2   villocottan   2 4     2         

  3   casia   3 8       3       

  1   karanj   1 6       1       

1     subabool   1 8         1     

1     Neem   1 6   1           

  1   Casia   1 2   1           

1     Pipla   1 10         1     

1     pipla   1 8       1       

  1   Subabool   1 10         1     

  1   casia   1 6   1           

  1   neem   1 6     1         

  1   casia   1 6   1           

  1   casia   1 6   1           

  1   karanj   1 8       1       

  1   casia   1 6       1       
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  1   sargawa   1 8         1     

  1   jamun    1 4   1           

  1   gunja   1 6     1         

  1   karanj   1 6       1       

    4 subabool   4 10     4         

    1 casia   1 8     1         

1     subabool   1 10       1       

1     casia   1 4   1           

  1     casia   1 8       1       

      1 sargwa   1 8   1           

      1 Amaltash   1 6     1         

      1 badam   1 8       1       

  1     pipla   1 8       1       

   

8 23 11 
  

42 
 

0 9 14 15 4 0 0 

                 

                 

                 

SN Station/Alignment Chainage Left Center Right Species Private Railway Height 
20-
30 

30-
40 

40ς 
60 

60 - 
100 

100- 
200 

200 
- 

300 

300-
400 

8 rajiv nagar station 1679.5-
1879.5 

    1 peepal 1   15           1   

    2 casia 2   8       2       

    2 Kanji 2   8       2       

    1 casia 1   8     1         

    1 gulmohar 1   6     1         

    1 casia 1   10       1       

   

0 0 0 
 

8 0 
 

0 0 2 5 0 1 0 
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SN Station/Alignment Chainage Left Center Right Species Private Railway Height 
20-
30 

30-
40 

40ς 
60 

60 - 
100 

100- 
200 

200 
- 

300 

300-
400 

9 Rajiv Nagar Stn to 
Shreyas 

1879.5-
3079.5 

    1 casia   1 5   1           

  1   neem   1 7     1         

  1   gulmohar   1 8     1         

  1   casia   1 8       1       

  1   saptaparni   1 8     1         

  1   neem   1 8     1         

  1   casia   1 8       1       

  1   neem   1 8     1         

  1   neem   1 5       1       

  1   neem   1 10       1       

  2   casia   2 6       2       

  3   casia   3 10       3       

  2   casia   2 10     2         

  1   neem   1 10       1       

2     subabool   2 6       2       

1     neem   1 6     1         

2     neem   2 6     2         

  1   neem   1 8     1         

  1   jamun    1 8       1       

  1   karanj   1 6       1       

  1   neem   1 8       1       

  1   gulmohar   1 8       1       

  1   neem   1 10       1       

  1   karanj   1 5       1       

1     karanj   1 8       1       
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  2   pipla   2 5       2       

  1   subabool   1 6         1     

  2   neem   2 10     2         

  1   mango   1 8       1       

  1   pipla   1 7       1       

  1   neem   1 8       1       

  2   pipla   2 5       2       

  1   karanj   1 6       1       

  2   babool   2 5     2         

1     Amaltash   1 8     1         

  1   neem   1 8     1         

1     pipla   1 10         1     

2     karanj   2 8   2           

1     bargad   1 5   1           

1     peepal   1 7     1         

1     karanj   1 8         1     

1     neem   1 10       1       

1     pipla   1 5       1       

1     karanj   1 5     1         

1     karanj   1 8       1       

  1   peepal   1 8       1       

1     mango   1 8     1         

1     Rojhala   1 10           1   

  1   Amaltash   1 8       1       

  1   karanj   1 5   1           

  1   subabool   1 12     1         

  5   casia   5 6     5         

  1   casia   1 8       1       

  6   casia   6 8     6         
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  6   subabool   6 8     6         

  2   subabool   2 8   2           

  3   subabool   3 5     3         

  1   Arjun   1 5   1           

  2   subabool   2 8     2         

  1   casia   1 8     1         

  3   karanj   3 6     3         

  2   babool   2 6     2         

  1   babool   1 4   1           

  1   karanj   1 6     1         

  1   karanj   1 6       1       

  2   subabool   2 6     2         

  1   karanj   1 8       1       

  1   karanj   1 8       1       

  2   karanj   2 8   2           

    3 casia   3 8   3           

    2 casia   2 5   2           

    5 casia   5 7     5         

    2 casia   2 5   2           

    1 babool   1 6       1       

    1 pipla   1 6       1       

    1 karanj   1 3   1           

    1 subabool   1 4         1     

   

19 83 17     119     19 57 38 4 1   
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SN Station/Alignment Chainage Left Center Right Species Private Railway Height 
20-
30 

30-
40 

40ς 
60 

60 - 
100 

100- 
200 

200 
- 

300 

300-
400 

10 Shreyas Station 3079.5-
3279.5 

  1   subabool   1 5   1           

    1 neem   1 8       1       

  1   karanj   1 5     1         

  1   pipla   1 6       1       

  2   karanj   2 6   2           

  2   neem   2 6     2         

  1   karanj   1 5     1         

  1   subabool   1 3     1         

  2   kanji   2 6   2           

  1   karanj   1 10         1     

  1   peepal   1 5     1         

  1   jamun    1 8     1         

   

  14 1     15     5 7 2 1     

                 

                 

                 

SN Station/Alignment Chainage Left Center Right Species Private Railway Height 
20-
30 

30-
40 

40ς 
60 

60 - 
100 

100- 
200 

200 
- 

300 

300-
400 

11 Shreyas to Paldi 
Station 

3279.5-
4479.5 

    1 prosopis    1 4       1       

  1   neem    1 6         1     

    1 Pipla   1 6       1       

    1 gangli jalebi   1 6     1         

    1 Bunda   1 7       1       

    1 Neem   1 8     1         
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    1 neem    1 8     1         

    1 Neem   1 8     1         

    1 Neem   1 8     1         

    1 karanj    1 6     1         

    2 Pipla   2 7     2         

    1 neem    1 10         1     

    1 neem    1 12         1     

    1 Baka neem   1 7   1           

    1 Baka neem   1 10         1     

    1 pipal   1 4       1       

    1 gangli jalebi   1 8       1       

    1 neem    1 10       1       

    1 Pipla   1 7       1       

    1 karanj    1 10         1     

    1 Baka neem   1 15           1   

    1 neem    1 6         1     

    1 Pipal   1 7       1       

    1 karanj    1 8       1       

    1 Neem   1 8   1           

    1 Neem   1 15         1     

    1 karanj    1 15         1     

    1 Pipal   1 10         1     

    1 Champa   1 7     1         

    1 Babool   1 7     1         

    1 Ashoka    1 9       1       

    2 Neem   2 9       2       

    2 karanj    2 10     2         

    2 Baka neem   2 10     2         

    1 jamun    1 12       1       
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    2 Kanji   2 15       2       

    1 Neem   1 12       1       

    1 Palm   1 10     1         

   

0 1 42     43     2 15 16 9 1   

                 

                 

                 

SN Station/Alignment Chainage Left Center Right Species Private Railway Height 
20-
30 

30-
40 

40ς 
60 

60 - 
100 

100- 
200 

200 
- 

300 

300-
400 

12 Paldi Station 4479.5-
4579.5     4 Ashoka    4 15       4       

   

    4     4         4       

                 

                 

                 

SN Station/Alignment Chainage Left Center Right Species Private Railway Height 
20-
30 

30-
40 

40ς 
60 

60 - 
100 

100- 
200 

200 
- 

300 

300-
400 

13 Paldi Station to 
Gandhigram station 

4579.5-
5679.5 

    1 karanj    1 15           1   

    1 Bakaneem   1 18           1   

    2 Kanji   2 12       2       

    1 Neem   1 12       1       

    1 Kanji   1 8     1         

1     Neem   1 10           1   

  1   subabul    1 4       1       

  1   neem   1 10       1       

  2   sargawa   2 4       2       

  1   neem   1 10       1       
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5     subabool   5 5       5       

1     neem   1 10       1       

  3   bakaneem   3 10           3   

  2   bakaneem   2 12         2     

   

7 10 6     23     0 1 14 2 6   

                 

                 

                 

SN Station/Alignment Chainage Left Center Right Species Private Railway Height 
20-
30 

30-
40 

40ς 
60 

60 - 
100 

100- 
200 

200 
- 

300 

300-
400 

14 Gandhgigram 
railway station 

5679.5-
5991.7 

  1   kanji   1 15         1     

  1   peepal   1 12         1     

    1 gular   1 12             1 

1     sagwan   1 10       1       

    1 neem   1 15           1   

  1   pipla   1 10         1     

    1 neem   1 12           1   

3     Ashoka    3 5   3           

1     peepal   1 8       1       

1     sargawa   1 5       1       

   

6 3 3     12     3 0 3 3 2 1 
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SN Station/Alignment Chainage Left Center Right Species Private Railway Height 
20-
30 

30-
40 

40ς 
60 

60 - 
100 

100- 
200 

200 
- 

300 

300-
400 

15 Ghandhigram 
station to Old High 

Court Station 

5991.7-
6967.5 

    1 sahtoot   1 3       1       

    1 Pipla   1 8         1     

    1 peepal   1 6         1     

  1   bakaneem   1 12         1     

    1 neem   1 5   1           

  1   sargawa   1 6       1       

  2   umbar   2 12         2     

  2   Ashoka    2 12       2       

  1   Ashoka    1 15       1       

1     gulmohar   1 8       1       

  1   neem   1 8       1       

1     mango   1 10       1       

  2   Ashoka    2 8     2         

  1   Ashoka    1 8   1           

    2 neem   2 10       2       

  1   neem   1 10         1     

  1   Kanji   1 8       1       

  1   neem   1 10         1     

  1   neem   1 10         1     

  2   neem   2 10       2       

  1   Kanji   1 8       1       

  1   pipla   1 8         1     

  2   neem   2 8     2         

  1   gulmohar   1 4     1         

  1   cassia    1 10         1     

  1   emli   1 10         1     
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  2   sargawa   2 4       2       

  1   Kanji   1 5       1       

  1   sargawa   1 6       1       

  1   bakaneem   1 4         1     

    1 neem   1 10       1       

    1 emli   1 12         1     

  4   pipla   4 4         4     

  1   pipla   1 4       1       

    1 kanji   1 8       1       

  1   pipla   1 5       1       

    1 bakaneem   1 15             1 

    1 bakaneem   1 5           1   

    1 neem   1 10         1     

    1 bakaneem   1 15         1     

    1 gulmohar   1 8         1     

    1 Neem   1 5     1         

    1 bakaneem   1 6       1       

    1 karanj    1 10         1     

    1 bakaneem   1 15         1     

    2 bakaneem   2 12       2       

  1   Babool   1 8       1       

    1 bakaneem   1 12         1     

  4   bakaneem   4 12         4     

  2   bakaneem   2 10       2       

  4   bakaneem   4 12         4     

    1 bakaneem   1 15           1   

  1   karanj    1 2       1       

  2   neem   2 10         2     

    1 gular   1 12         1     
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  1   neem   1 10         1     

  1   kanji   1 10       1       

    1 sarguja   1 8       1       

    1 Kanji   1 10         1     

    1 Kanji   1 6     1         

  1   neem   1 4     1         

    1 gular   1 10       1       

   

2 52 27     81     2 8 31 33 2 1 

                 

                 

                 

SN Station/Alignment Chainage Left Center Right Species Private Railway Height 
20-
30 

30-
40 

40ς 
60 

60 - 
100 

100- 
200 

200 
- 

300 

300-
400 

16 Old High Court 
Station 

6967.5-
7079.5 

  1   gulmohar   1 8       1       

  1   cassia    1 4     1         

  1   neem   1 3   1           

  1   peepal   1 4     1         

  1   neem   1 4     1         

  1   gulmohar   1 4   1           

  1   emli   1 8         1     

  1   bargad   1 3   1           

  1   bakaneem   1 8   1           

    1 gulmohar   1 6       1       

  1   neem   1 8       1       

    1 neem   1 8       1       

  1   bakaneem   1 12         1     

   

0 11 2     13     4 3 4 2 0 0 
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SN Station/Alignment Chainage Left Center Right Species Private Railway Height 
20-
30 

30-
40 

40ς 
60 

60 - 
100 

100- 
200 

200 
- 

300 

300-
400 

17 Old High Court 
Station to 
Usmanpura Station 

7079.5-
7979.5 

  1   casia   1 6       1       

  1   Kanji   1 3   1           

  1   gulmohar   1 4   1           

  1   kanji   1 10         1     

  2   neem   2 5   2           

    1 jamun    1 12         1     

  1   karanj    1 3   1           

  1   Babool   1 5         1     

  1   kanji   1 10         1     

    1 peepal   1 6     1         

  1   casia   1 6       1       

  1   gunja   1 8       1       

  1   pipla   1 12         1     

  1   neem   1 12         1     

  2   kanji   2 15         2     

    1 neem   1 15         1     

    2 jamun    2 10         2     

  1   neem   1 15           1   

  1   neem   1 10         1     

  2   bakaneem   2 12         2     

  5   bakaneem   5 12       5       

  1   bakaneem   1 12         1     

  1   bakaneem   1 12       1       

  1   neem   1 6       1       

  3   bakaneem   3 10       3       
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  1   bakaneem   1 10       1       

  1   neem   1 4       1       

    1 bakaneem   1 12       1       

    1 gulmohar   1 3       1       

  3   bakaneem   3 10       3       

    1 bakaneem   1 10       1       

2     bakaneem   2 12         2     

1     bakaneem   1 10       1       

    1 casia   1 8       1       

5     bakaneem   5 12         5     

5     bakaneem   5 15         5     

    1 casia   1 8       1       

  3   bakaneem   3 12         3     

  1   neem   1 8       1       

  1   bakaneem   1 15         1     

1     neem   1 4   1           

  1   bakaneem   1 10       1       

  3   bakaneem   3 12         3     

  5   bakaneem   5 15         5     

  1   neem   1 8       1       

  1   bargad   1 10         1     

  1   bakaneem   1 8       1       

  1   bargad   1 6       1       

  1   gular   1 6     1         

  1   karanj    1 8       1       

  1   pipla   1 8       1       

  3   karanj    3 6   3           

  1   jamun    1 4     1         

  1   neem   1 6   1           
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  1   peepal   1 4   1           

    1 peepal   1 4   1           

  1   neem   1 5     1         

    1 gulmohar   1 6       1       

  2   champa   2 2     2         

  1   neem   1 6     1         

    2 casia   2 8       2       

    1 peepal   1 6   1           

    1 gular   1 8         1     

    1 casia   1 8       1       

    1 gulmohar   1 10       1       

    3 gular   3 8       3       

  1   gulmohar   1 4   1           

    1 neem   1 6     1         

    1 gular   1 2     1         

  1   neem   1 6     1         

  1   gular   1 6     1         

  1   neem   1 8     1         

  1   gulmohar   1 6   1           

  6   gular   6 6     6         

  1   neem   1 6     1         

   

14 78 23     115     15 19 39 41 1 0 
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SN Station/Alignment Chainage Left Center Right Species Private Railway Height 
20-
30 

30-
40 

40ς 
60 

60 - 
100 

100- 
200 

200 
- 

300 

300-
400 

18 usmanpura station 7979.5-
8179.5 

  3   gular   3 6     3         

    1 karanj    1 10         1     

    1 gular   1 6   1           

    1 gulmohar   1 4     1         

  1   casia   1 6       1       

1     neem   1 6     1         

  2   gulmohar   2 8       2       

  1   neem   1 8       1       

  1   gulmohar   1 8       1       

  1   karanj    1 6     1         

  3   casia   3 6       3       

  1   neem   1 8     1         

  1   neem   1 6     1         

  2   gulmohar   2 6   2           

  1   neem   1 8       1       

2     babool   2 10       2       

  2   neem   2 8     2         

    1 karanj    1 8         1     

   

3 19 4     26     3 10 11 2 0 0 
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SN Station/Alignment Chainage Left Center Right Species AMC Railway Height 
20-
30 

30-
40 

40ς 
60 

60 - 
100 

100- 
200 

200 
- 

300 

300-
400 

19 Usmanpura to 
Vijaynagar Station 

8179.5-
9479.5 

    2 gulmohar   2 6     2         

    2 gulmohar   2 6       2       

    1 neem   1 6     1         

    1 casia   1 6     1         

    1 babool   1 8     1         

2     casia   2 4     2         

3     neem   3 10       3       

1     neem   1 8       1       

    1 casia   1 10         1     

    4 casia   4 10         4     

1     neem   1 10       1       

  1   neem   1 10         1     

  1   peepal   1 10       1       

  1   karanj    1 8       1       

  1   gulmohar   1 6     1         

  3   neem   3 12         3     

    1 gulmohar   1 10       1       

    1 pipla   1 12         1     

  1   neem   1 10       1       

  1   neem   1 10         1     

    1 casia   1 10       1       

  1   amaltash   1 8       1       

    1 neem   1 10         1     

  6   gulmohar   6 6     6         

    2 casia   2 6     2         

    2 casia   2 10         2     
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  5   casia   5 8     5         

  1   casia   1 8       1       

1     karanj    1 4     1         

  1   arjuna   1 2     1         

  4   neem   4 4     4         

  1   champa   1 2   1           

  1   bargad   1 3   1           

  1   casia   1 6       1       

  5   casia   5 8     5         

  1   karanj    1 8       1       

  1   amaltash   1 8       1       

1     gulmohar   1 6     1         

  1   karanj    1 3     1         

  1   neem   1 6       1       

  2   casia   2 6     2         

  1   babool   1 4     1         

1     neem   1 6   1           

  3   neem   3 8       3       

  1   subabul    1 8     1         

    3 casia   3 8       3       

    1 neem   1 6     1         

1     neem   1 6     1         

    1 casia   1 6     1         

  2   kanji   2 4     2         

  1   gulmohar   1 2   1           

  2   gulmohar   2 6       2       

  1   gulmohar   1 6     1         

  1   neem   1 8       1       

  1   gulmohar   1 6   1           
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1     peepal   1 6   1           

1     bottlebrush   1 8       1       

  1   kanji   1 6       1       

1     peepal   1 10       1       

1     champa   1 6     1         

  1   neem   1 2   1           

  1   neem   1 6     1         

1     neem   1 6       1       

  1   peepal   1 4   1           

  1   neem   1 6     1         

  1   babool   1 6       1       

  1   gulmohar   1 3     1         

2     neem   2 6     2         

2     gulmohar   2 6     2         

    1 peepal   1 15         1     

    1 neem   1 6     1         

    1 kanji   1 8       1       

  1   neem   1 10         1     

  1   neem   1 8       1       

    1 neem   1 6       1       

2     neem   2 10         2     

1     kanji   1 15           1   

    1 neem   1 10         1     

2     neem   2 10         2     

    1 neem   1 10       1       

  1   neem   1 6       1       

1     kanji   1 3       1       

1     peepal   1 8     1         

1     sarguja   1 6       1       
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1     jangli gilebi   1 8   1           

2     neem   2 10       2       

  1   neem   1 10       1       

  2   sarguja   2 8       2       

  1   subabul    1 10     1         

2     neem   2 4     2         

    1 gular   1 8       1       

  1   pipla   1 6       1       

    1 neem   1 10         1     

    2 neem   2 10       2       

    1 neem   1 6       1       

    1 pipla   1 8         1     

    3 neem   3 10         3     

    1 karanj    1 8         1     

    2 neem   2 8       2       

    1 pipla   1 10         1     

    1 subabul    1 8     1         

    1 pipla   1 6         1     

    1 gulmohar   1 8     1         

    1 casia   1 6     1         

  1   bakaneem   1 6       1       

  1   bakaneem   1 10       1       

  1   casia   1 8       1       

  2   pipla   2 6     2         

  1   bakaneem   1 18           1   

  1   pipla   1 6     1         

  1   pipla   1 6       1       

  2   neem   2 10       2       

2     neem   2 12         2     
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    3 neem 3   10         3     

    2 neem 2   10       2       

    1 karanj  1   8         1     

    2 casia 2   8       2       

1     neem   1 8       1       

  1   sarguja   1 10       1       

3     neem   3 10         3     

  1   neem   1 6     1         

    1 casia   1 8       1       

    3 neem   3 8       3       

  2   sarguja   2 6   2           

    1 casia   1 8       1       

2     casia   2 6       2       

    1 neem   1 8     1         

    2 casia   2 10       2       

  2   neem   2 2     2         

    1 casia   1 10         1     

1     neem   1 3       1       

1     neem   1 10       1       

    1 casia   1 12           1   

    1 neem   1 6     1         

    1 gulmohar   1 10       1       

    1 karanj    1 6     1         

  1   gulmohar   1 8       1       

1     neem   1 10       1       

1     gulmohar   1 8       1       

  1   sarguja   1 8     1         

    1 peepal   1 12       1       

    1 casia   1 8     1         
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    1 neem   1 10       1       

4     neem   4 8     4         

1     sarguja   1 4     1         

1     neem   1 2   1           

  1   neem   1 12         1     

    1 casia   1 8       1       

  1   sarguja   1 4       1       

1     neem   1 8       1       

  1   karanj    1 8       1       

3     casia   3 6     3         

1     gular   1 6     1         

2     kadam   2 6       2       

1     gulmohar   1 3   1           

1     bargad   1 6     1         

1     gular   1 6         1     

3     Kadam   3 3   3           

  1   neem   1 8       1       

  1   casia   1 6   1           

  1   sahtoot   1 3       1       

1     gulmohar   1 6     1         

  1   casia   1 3   1           

  1   neem   1 6     1         

1     bargad   1 6       1       

  1   karanj    1 8       1       

1     jangli emli   1 3   1           

1     gulmohar   1 6   1           

  1   karanj    1 2     1         

  1   casia   1 6       1       

  1   gunja   1 6     1         
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    1 peepal   1 12           1   

    1 bargad   1 8           1   

    1 bargad   1 6       1       

    1 peepal   1 12         1     

  1   gunja   1 10       1       

  1   neem   1 3   1           

  1   neem   1 10       1       

  1   casia   1 8       1       

    1 pipla   1 4       1       

  1   karanj    1 4       1       

  2   neem   2 8       2       

    1 pipla   1 10           1   

    1 pipla   1 6       1       

  1   neem   1 6     1         

    1 karanj    1 8       1       

3     neem   3 10       3       

  1   babul   1 8       1       

  1   neem   1 8       1       

    1 gunja   1 10         1     

    1 pipla   1 10       1       

    1 pipla   1 6     1         

    1 pipla   1 15           1   

   

71 109 85   8 257     21 87 107 43 7 0 
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SN Station/Alignment Chainage Left Center Right Species Private Railway Height 
20-
30 

30-
40 

40ς 
60 

60 - 
100 

100- 
200 

200 
- 

300 

300-
400 

20 vijay nagar station 9479.5-
9679.5 

    1 neem   1 6       1       

    1 neem   1 6   1           

    1 casia   1 8       1       

    1 pipla   1 4   1           

    1 casia   1 6       1       

    2 kanji   2 8       2       

    1 pipla   1 6         1     

  1   jamun   1 8     1         

    1 pipla   1 6       1       

    1 karanj    1 6       1       

    1 bargad   1 6         1     

    1 pipla   1 3     1         

    1 gunja   1 10       1       

  3   neem   3 10         3     

  1   kadam   1 6       1       

    1 jangli jalebi   1 8         1     

    1 neem   1 10       1       

    1 gunja   1 6       1       

    1 jangli jalebi   1 8       1       

    1 neem   1 8       1       

    1 sarguja   1 2     1         

   

0 5 19     24     2 3 13 6 0   
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SN Station/Alignment Chainage Left Center Right Species Private AMC Height 
20-
30 

30-
40 

40ς 
60 

60 - 
100 

100- 
200 

200 
- 

300 

300-
400 

21 Vijay Nagar Station 
to Akhbar Nagar 
Station 

9679.5-
10779.5 

    1 casia   1 4       1       

    2 neem   2 10         2     

    1 neem   1 8     1         

2     gunja   2 8       2       

1     peepal   1 10       1       

1     gunja   1 10       1       

  1   gunja   1 6       1       

    1 pipla   1 4       1       

  1   jangli jalebi   1 4       1       

  1   pipla   1 6       1       

    1 neem   1 10       1       

  1   pipla   1 10         1     

  1   neem   1 10         1     

    1 karanj    1 8       1       

  1   neem   1 10       1       

    1 gunja   1 10       1       

    1 peepal   1 12         1     

  1   peepal   1 6     1         

  2   gunja   2 8     2         

    1 neem   1 10       1       

    1 pipla   1 6       1       

    4 babul   4 4   4           

    1 peepal   1 10         1     

    2 neem   2 12       2       

    1 casia   1 10         1     

    1 bakaneem   1 10         1     
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  1   pipla   1 8       1       

  2   kadam   2 8     2         

  1   jangli jalebi   1 8     1         

    1 casia   1 3       1       

    1 kadam   1 8       1       

    1 karanj    1 8       1       

    5 neem   5 8       5       

    1 karanj    1 6     1         

    1 gulmohar   1 8       1       

    1 casia   1 8     1         

    2 neem   2 6   2           

    1 neem   1 3   1           

    1 gulmohar   1 8       1       

    1 casia   1 8       1       

  2   pipla   2 8       2       

    1 gunja   1 8       1       

    1 neem   1 10         1     

    1 champa   1 2     1         

    1 neem   1 10     1         

  1   casia   1 8       1       

  1   subabul   1 10       1       

  1   peepal   1 10         1     

    1 neem   1 6     1         

    1 gulmohar   1 8       1       

    1 babul   1 6       1       

    2 karanj    2 2     2         

    1 babul   1 8     1         

  1   karanj    1 8     1         

    3 pipla   3 8       3       
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    1 casia   1 10       1       

    1 
Willow 
cotton   1 12       1       

    1 babul   1 10         1     

    1 gulmohar   1 6     1         

    1 champa   1 4     1         

    1 karanj    1 4       1       

    1 sargawa   1 6       1       

    2 casia   2 6         2     

    1 neem   1 6       1       

    1 casia   1 10         1     

    1 casia   1 6     1         

    1 casia   1 8       1       

    2 neem   2 8       2       

    1 casia   1 8       1       

    1 gulmohar   1 8       1       

    1 neem   1 4   1           

    1 gulmohar   1 6     1         

    1 peepal   1 8   1           

    2 pipla   2 12         2     

1     champa   1 6   1           

2     kadam   2 10       2       

1     karanj    1 6       1       

1     karanj    1 3   1           

1     gunja   1 8       1       

1     jamun   1 8     1         

1     neem   1 8     1         

1     casia   1 10       1       

1     kothi   1 8       1       
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1     karanj    1 10       1       

1     karanj    1 6     1         

1     gulmohar   1 8         1     

1     kadam   1 10       1       

1     karanj    1 6       1       

2     gunja   2 8       2       

1     casia   1 8       1       

1     karanj    1 6       1       

1     gunja   1 8       1       

1     karanj    1 2   1           

1     pipla   1 6   1           

1     karanj    1 10       1       

1     karanj    1 8       1       

    1 gulmohar   1 8       1       

    1 karanj    1 8       1       

    1 gulmohar   1 8       1       

    1 karanj    1 4   1           

    1 gunja   1 8       1       

    1 casia   1 10       1       

    1 gunja   1 10     1         

    1 casia   1 8       1       

    1 gunja   1 8       1       

    1 karanj    1 8   1           

    2 kadam   2 10       2       

    1 casia   1 10       1       

    1 casia   1 3   1           

    1 karanj    1 6       1       

    1 casia   1 8       1       

    1 neem   1 6     1         
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    1 gulmohar   1 10       1       

    1 neem   1 8       1       

    2 casia   2 8     2         

    1 Semal   1 10       1       

    1 mango   1 8       1       

    2 champa   2 4     2         

    1 champa   1 7     1         

    1 peepal   1 10       1       

1     pipla   1 6       1       

1     gular   1 8         1     

1     gulmohar   1 6     1         

1     pipla   1 4       1       

1     peepal   1 4     1         

1     neem   1 6       1       

1     karanj    1 6       1       

1     Surgwa   1 6       1       

1     gulmohar   1 2     1         

1     bargad   1 4     1         

1     pipla   1 4     1         

1     kargawa   1 8         1     

1     pipla   1 6       1       

1     casia   1 6     1         

1     casia   1 6   1           

1     peepal   1 8         1     

1     casia   1 8         1     

1     neem   1 8       1       

   

46 19 98     163     17 36 89 21 0 0 
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SN Station/Alignment Chainage Left Center Right Species Private AMC Height 
20-
30 

30-
40 

40ς 
60 

60 - 
100 

100- 
200 

200 
- 

300 

300-
400 

22 Akbar nagar station 10779.5-
10879.5 

4     neem   4 8       4       

4     neem   4 8       4       

1     pipla 1   6       1       

1     karanj   1 6       1       

1     neem 1   8       1       

1     pipla 1   10       1       

   

12 0 0   3 9     0 0 12 0 0 0 

                 

                 

                 

                 

SN Station/Alignment Chainage Left Center Right Species Private AMC Height 
20-
30 

30-
40 

40ς 
60 

60 - 
100 

100- 
200 

200 
- 

300 

300-
400 

23 Akbar Nagar to 
Ranip station 

10879.5-
12079.5 

1     boganwel   1 4       1       

1     karanj   1 8       1       

1     karanj   1 6     1         

1     neem   1 8     1         

1     pipla   1 8       1       

1     kanji    1 8   1           

2     karanj   2 8     2         

1     sargawa   1 4       1       

1     bakaneem 1   10         1     

1     champa 1   6       1       
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1     neem   1 8       1       

1     karanj   1 8       1       

1     karanj 1   8       1       

1     amalatash 1   2     1         

1     peepal   1 7     1         

3     Ashoka   3 7       3       

1     champa 1   8       1       

1     Ashoka   1 6   1           

1     peepal   1 8         1     

1     neem   1 8       1       

1     neem   1 6   1           

1     casia 1   6       1       

1     casia 1   8       1       

1     neem   1 8   1           

1     Ashoka 1   7       1       

1     karanj   1 2     1         

1     karanj   1 6     1         

1     neem   1 6       1       

2     casia   2 6       2       

1     casia   1 8       1       

1     karanj   1 8     1         

1     neem   1 6     1         

1     neem   1 6       1       

1     neem   1 6     1         

1     neem   1 6     1         

1     pipla   1 6       1       

1     neem   1 7       1       

1     champa 1   8       1       

1     casia   1 8       1       
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1     neem   1 6       1       

1     neem   1 6       1       

1     casia 1   7       1       

1     casia 1   7     1         

1     casia 1   8       1       

1     neem   1 6     1         

1     neem 1   10       1       

1     peepal 1   6     1         

1     casia 1   6       1       

1     peepal   1 6       1       

1     Ashoka   1 8     1         

3     casia 3   8       3       

1     casia   1 8       1       

1     sagwan    1 6     1         

1     mango 1   4   1           

1     pipla   1 6     1         

1     neem   1 8       1       

1     pipla 1   6       1       

1     kadipatta   1 4   1           

1     pipla 1   6       1       

1     peepal   1 6     1         

3     neem   3 6     3         

1     casia   1 4   1           

   

70 0 0   21 49     7 22 39 2 0 0 
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SN Station/Alignment Chainage Left Center Right Species Private AMC Height 
20-
30 

30-
40 

40ς 
60 

60 - 
100 

100- 
200 

200 
- 

300 

300-
400 

24 ranip station 12079.5-
12379.5 1     neem   1 12       1       

   

1 0 0   0 1     0 0 1 0 0 0 

                 

                 

                 

SN Station/Alignment Chainage Left Center Right Species Private AMC Height 
20-
30 

30-
40 

40ς 
60 

60 - 
100 

100- 
200 

200 
- 

300 

300-
400 

25 ranip station to 
Sabarmati Rly Stn 

12379.5-   1   neem   1 10       1       

    1 jamun   1 15         1     

  2   subabul    2 8       2       

    1 neem   1 15         1     

1     emali    1 12         1     

1     neem   1 10       1       

    1 karanj    1 10       1       

1     neem   1 12       1       

  1   gulmohar   1 8       1       

1     neem   1 15       1       

1     karanj    1 10       1       

5     neem   5 10       5       

1     karanj    1 8       1       

2     emali    2 12         2     

1     pipal   1 15         1     

2     pipla   2 10       2       

    1 pipla   1 10       1       
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  1   sarguja   1 8       1       

  1   neem   1 10       1       

  1   pipal   1 15         1     

  1   pipal   1 15       1       

  1   ashoka   1 8       1       

  2   neem   2 10       2       

  2   cassia    2 12       2       

   

16 13 4   0 33   0 0 0 26 7 0 0 

                 

                 

                 

SN Station/Alignment Chainage Left Center Right Species Private AMC Height 
20-
30 

30-
40 

40ς 
60 

60 - 
100 

100- 
200 

200 
- 

300 

300-
400 

26 sabaramati rly stn     1   pipla   1 8         1     

  3   neem   3 8       3       

  2   bakaneem   2 10       2       

   

0 6 0     6     0 0 5 1 0 0 

                 

                 

                 

SN Station/Alignment Chainage Left Center Right Species Private AMC Height 
20-
30 

30-
40 

40ς 
60 

60 - 
100 

100- 
200 

200 
- 

300 

300-
400 

27 Sabarmati Rly stn to 
AEC 

  1     neem   1 8       1       

  3   bakaneem   3 15       3       

2     neem   2 8     2         

  1   neem   1 8       1       

  1   neem   1 6     1         
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2     kanji    2 8       2       

1     neem   1 8       1       

2     kanji    2 4     2         

1     neem   1 4     1         

    2 neem   2 8     2         

1     
Australian 
babul    1 8     1         

1     neem   1 4   1           

    1 pilpla    1 8       1       

    1 neem   1 12       1       

    1 jangal jalebi   1 6     1         

    2 neem   2 8     2         

    1 karanj   1 10       1       

    2 neem   2 8     2         

    1 pilpla    1 12       1       

    3 neem   3 8       3       

    2 neem   2 10       2       

2     bakaneem   2 12       2       

  2   bakaneem   2 12       2       

6     neem   6 6     6         

2     neem   2 8     2         

   

21 7 16   0 44     1 22 21 0 0 0 

                 

                 

                 

SN Station/Alignment Chainage Left Center Right Species Private AMC Height 
20-
30 

30-
40 

40ς 
60 

60 - 
100 

100- 
200 

200 
- 

300 

300-
400 

28 AEC station   2     cassia    2 6   2           
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  1   champa   1 4   1           

  2   gulmohar   2 8     2         

1     neem   1 8       1       

1     pipla   1 6         1     

2     pipla   2 8         2     

   

6 3     0 9     3 2 1 3 0 0 

                 

                 

                 

SN Station/Alignment Chainage Left Center Right Species Private AMC Height 
20-
30 

30-
40 

40ς 
60 

60 - 
100 

100- 
200 

200 
- 

300 

300-
400 

29 AEC station to 
Sabarmati 

  1     neem    1 6     1         

1     karanj    1 4     1         

3     ashoka    3 6     3         

1     champa   1 8       1       

1     karanj    1 8     1         

1     champa   1 4     1         

    1 casia   1 10       1       

    1 peepal   1 8       1       

    2 bakaneem   2 15         2     

  1   neem   1 10         1     

  1   pipla   1 10         1     

  1   neem   1 15         1     

  1   neem   1 6     1         

1     champa   1 8       1       

    1 neem   1 8       1       

1     neem   1 12       1       

1     pipla   1 12         1     
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1     pipla   1 8         1     

  1   neem   1 10         1     

   

12 5 5   0 22     0 8 6 8 0 0 

                 

                 

        

 
 
 

        

                 

SN Station/Alignment Chainage Left Center Right Species Private AMC Height 
20-
30 

30-
40 

40ς 
60 

60 - 
100 

100- 
200 

200 
- 

300 

300-
400 

30 sabarmati station       1 casia   1 6       1       

    1 karanj   1 6       1       

   

0 0 2   0 2     0 0 2 0 0 0 

                 

                 

                 

SN Station/Alignment Chainage Left Center Right Species Private AMC Height 
20-
30 

30-
40 

40ς 
60 

60 - 
100 

100- 
200 

200 
- 

300 

300-
400 

31 Sabarmati station to 
Motera station 

    1   pipla   1 6         1     

  1   neem   1 10       1       

  1   pipla   1 8         1     

  1   pipla   1 6       1       

  2   peepal   2 12       2       

1     neem   1 10         1     

1     Jangli Jalebi   1 10       1       

2     neem   2 10         2     




