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Executive Summary  

The Mumbai Suburban Railway System has been the heart line of Mumbai, carrying more than 7.6 

million people in and out of the main business district of Mumbai in more than 2,900 suburban train 

services. With the increasing population in the Metropolitan Region of Mumbai, there is ever growing 

demand of passenger traffic on the suburban railway system. The Mumbai Urban Transport Project 

(MUTP) was designed with a vision to improve the mass transportation services in Mumbai and meet 

the steadily growing demand of the Mumbai Suburban Railway System. Mumbai Railway Vikas 

Corporation (MRVC) is a Special Purpose Vehicle constituted by Ministry of Railways, Government of 

India and the Government of Maharashtra to implement railway projects under Mumbai Urban 

Transport Project (MUTP) to cater to the demands of the ever-growing passenger traffic of the 

Mumbai Metropolitan Region. The Mumbai Urban Transport Project (MUTP) was designed with a 

vision to improve the mass transportation services in Mumbai and meet the steadily growing demand 

of the Mumbai Suburban Rail System. The components under MUTP III are comprised of the 

following components: 1 

a) Quadrupling of Virar-Dahanu Road Section (63 RKm) on Western Railway 

b) Suburban corridor between Panvel-Karjat Section (30 RKm) on Central Railway 

c) Trespass control measures in 36 mid-sections on Suburban Railway of Mumbai 

d) Elevated corridor link between Airoli-Kalwa (3 RKm) on Central railway  

e) Procurement of additional rolling stocks comprising of 565 Electrical Multiple Units (EMUs) (47 

rakes of 12 Cars) 

 

Ancillary facilities for the project interventions such as the expansion required to accommodate 

additional 565 new EMU coaches, additional maintenance facilities, stabling lines, staff quarters, 

Stations and other buildings, etc. 

The EA report of MUTP Project is divided into 5 Volumes including Volume I Environmental 

Assessment report for Virar- Dahanu stretch, Volume II for Panvel-Karjat, Volume III for Mid section 

trespass control, Volume IV for Airoli-Kalwa and Volume V for Procurement of 565 EMUs. Volume I to 

V present environmental impacts of the project components and inputs for the management of 

environment during the construction and operation phase for all the component of MUTP-III.  

This is the Executive Summary of Volume II - EA Report for Panvel-Karjat stretch.  

Scope of Work: 

The scope of entire EA study is in accordance with the Terms of Reference set out in the Agreement 

signed between the MRVC and IEISL in association with STEP. The brief Scope of Work includes: 

1. Environmental Assessment and preparation of Environmental Management Plan for all 

components of MUTP III 

2. Detailed Baseline Environmental Monitoring for all the project components of MUTP III of 

various Environmental Attributes such as ambient air quality, noise and vibrations, water 

quality (surface and groundwater) and ecological profile. 

3. Identification of all the environmental issues that may have negative/ positive impacts on the 

project influence area during various stages of project design, construction and operation. 

                                                   
1 MRVC has sought loan from AIIB for the first three components of MUTP III i.e. a) , b) and c) 



 

Final Environment Assessment Report  
for Doubling of Panvel-Karjat Section 

Executive Summary 

 

 

 

ii 

4. Formulation of mitigation measures for the Environmental Impacts and opportunities for 

enhancement, with associated detailed cost estimates (wherever applicable), for all the 

impacts identified. 

5. Public Consultation and Disclosure of the project and its impacts in accordance to the AIIB’s 

Environmental and Social Policy (ESP). 

6. Preparation of Environmental Management and Monitoring Plan, comprising a set of remedial 

(prevention, mitigation and compensation) measures for each project component of MUTP III 

separately and specifically as well as formulate EMPs and strategies at a generic MUTP III 

level. 

7. Formulation of Institutional Mechanism for the implementation and monitoring of EMP 

Overall, the project will be implemented within applicable Indian legal framework and will also comply 

with the Applicable policy of AIIB. Based on the study of Environmental Impact Assessment 

Notification (EIA Notification) issued by Ministry of Environment, Forest and Climate Change 

(MoEFCC), it is our understanding that the proposed MUTP III components do not require 

environmental clearance from MoEFCC.  

Project Components: 

The brief about the main Project Components of Panvel- Karjat stretch are as follows: 

Description  Panvel-Karjat Doubling Details  

Length of the proposed alignment  30 km 

Stations No. of existing stations 5-Panvel, Chikale, Mohope, Chowk, 
Karjat 

Length of rail Flyover 2 no. (1.4 Km & 1.3 Km)  

Major Bridges 6 

Minor Bridges  37 

ROB 5 

RUB 15 

Tunnel Length  3 No; Nadhal (220 m), Wavarle  (2600 m) and Kiravali (300 m) 

Ancillary Facilities The proposed ancillary facilities include construction of new 
platforms at all existing stations, Yard at Karjat area. Also, the 
parking facilities will be provided at all the stations. Total 8  
number of stabling siding at Mohope (4) and Karjat Station 
(4). 

The land requirement is kept at minimum and particularly, acquisition of private land was avoided. 

Total 65.5219 Ha. of land shall be acquired for the purpose of permanent usages. 57.1477 Ha. of land 

is under private ownership, 3.4665 Ha. of land is under government possession and 4.9077 Ha. to be 

diverted from the forest department. 

There are 84 structures are likely to be affected as part of dismantling/demolition activity for the 

project. Out of the total structures, 64 are residential, 1 commercial structures, 17  boundary walls and 

2 others are being impacted due to the proposed project. Total 4 common property resources are 

likely to be affected. Out of the total affected common property resources, 2 are toilets and 2 are other 

structures.  

The construction work for Panvel-Karjat stretch will be carried out by 5 contract packages for 

earthwork-bridges, ancillary facilities, track linking, flyovers and tunneling. The project component of 

Panvel-Karjat will require approximately 12 lakh m3 of raw material.  Cutting of 1 lakh m3 of soft rock is 
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expected near Mohope area. The remaining stretch has only hard rock formation. Thus, the 

Contractor will be required to handle the excavated material in environment friendly manner. 

The construction work for Panvel-Karjat stretch will be carried out by around 400 labours. 

Delineation of the Study Area: 

The area within 200 m from the Railway boundary line on either side of the proposed alignment is the 

“Direct Impact Zone”. All the baseline environmental profiling including environmental monitoring, 

biodiversity studies, socio-economic studies and public consultations are being carried out within the 

Direct Impact Zone. 

In addition to the Direct Impact Zone, a larger area of influence up to 5 km stretch on either side of the 

proposed alignment is considered for identification of sensitive receptors through desktop research, 

which is considered as area of influence. The area of influence was demarcated in consultation with 

the AIIB and the MRVC. 

Baseline Environmental Profile: 

Baseline Environmental Profile for Panvel-Karjat stretch were carried out by undertaking several site 

investigations such as Site Familiarization Walks and Wind-Shield Survey, Detailed Reconnaissance 

Survey, Mapping of Sensitive receptors as a part of Strip Mapping and Baseline Environment 

Monitoring. Based on the baseline Environmental Profile, detailed Environmental Impacts are 

identified. 

Terrestrial and Aquatic Ecology:  In the Direct Impact Zone and Area of Influence, there are forest 

patches on either side. The alignment is passing through Matheran Eco-sensitive area which is semi 

evergreen as well as semi deciduos type of forests, due to which variety of floral and faunal species 

were observed in the vicinity. About 82 species of trees, 23 species of Shrubs, 31 species of herbs 

and 6 species of climbers were reported in the region. Floral species such as Acacia auriculiformis, 

Acmella paniculata, Bacopa monnieri, Bauhinia purpurea, Caryota urens, Colocasia esculenta, 

Cyperus alternifolius, Delonix regia, Erythrina variegata, Mimosa pudiac, Nerium oleander, Pongamia 

pinnata, Persicaria glabra, Holarrhena pubescens are assessed as Least Concern ver 3.1 Wrightia 

tinctoria as Lower Risk/least concern ver 2.3 & Mangifera indica as Data Deficient ver 2.3 where as 

remaining 140 species are not assessed. Similarly, none of the floral species belongs to NT, VU, EN, 

Cr, EW, EX categories as defined by the IUCN. Three of the fish species were classified as Near 

Threatened as per IUCN (Ver 3.1). The area is rich in floral diversity. 

Avifauna studies reported 41 species of avi-fauna, 1 species of mammals, 9 species of reptiles and 7 

species of butterflies were observed in the region.The species were checked for their conservation 

status according to Wildlife protection Act, 1972. No bird species belonging to Schedule I, II or III were 

observed in the area; reptilian species such as Checkered Kellback and Russel’s viper belonging to 

Schedule II were observed in the study area. The region is fairly rich in faunal diversity. Three of the 

fish species were classified as Near Threatened as per IUCN (Ver 3.1). The faunal diversity was 

found to be fairly rich. 

Air Quality: The monitoring of air on all sites was carried out for 24 hours and the results were 

obtained   and compared with the permissible limits given National Ambient Air Quality Standards, 

2009. It is observed that the pollution levels of all the pollutants are within the permissible range and 

no toxic gases were detected on Panvel-Karjat stretch. However, pollution levels are expected to 

increase during construction phase 

Water Quality:  The monitoring of water quality was carried out at 4 locations for surface water. In  the 

water quality samples SW-1, SW-2 and SW-3, Total hardness, Total Dissolved Solids, Total alkalinity 
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and Magnesium is found exceeding the acceptable limit but within the permissible limit of drinking 

water standards IS: 10500-2012. Fluoride is found exceeding the acceptable limit of 1 mg/l but within 

the permissible limit of 1.5 mg/l as per IS: 10500-2012 in water quality sample SW-3 collected at 

Morbe Dam Spillway Channel. Copper is detected in water quality samples SW-1 and SW-2 which 

are exceeding the acceptable limit of 0.05 mg/l but within the permissible limit of 1.5 mg/l as per IS: 

10500-2012. Total Coliform is detected in all the water quality samples which should not be 

detectable in 100 ml sample in drinking water sample as per IS: 10500-2012. 

Noise and Vibration Level Monitoring: Noise level at all the 12 sampling locations is found to be higher 

than the Ambient Air Quality Standards in respect of Noise during both the times; day and night at 

most of the locations. However, creating a green corridor along both the sides of the alignment will 

help in reducing noise levels and will also help in maintaining the green cover in the vicinity. 

The vibration monitoring was conducted at 12 monitoring locations in Panvel-Karjat stretch. At 

present, all the samples are falling in safe zone based on the comparison of the Permissible Peak 

Particle Velocity (PPV in mm/s) as per DGMS Circular No. 7 of 1997. During field investigation, the 

maximum PPV recorded is 5.59 mm/s (frequency of 39.3Hz) at NV12 (at Utility Pipeline below 

underpass at WTP within a railway boundary). All other monitoring locations recorded the value of 

PPV lower than that of the monitoring station NV12. In general, sampling location within the railway 

boundary has higher PPV values as compared to other location due to movement of the trains. 

Legal and Administrative Framework and Applicable AIIB Policies:  

The EA study is being carried out in accordance to the AIIB’s Environmental and Social Policy (ESP) 

and Environmental and Social Standards (ESS). 

 The AIIB’s ESS1 Environment and Social Assessment and Management and ESS 2 Involuantry 

Settlement are applicable. 

All the applicable Policies, Rules and Regulations by Government of India (GOI), Government of 

Maharashtra (GOM) and Indian Railways and other best practices in Occupational Health and Safety 

and Disaster Management have been considered for preparation of EA report including the ESMP. 

Mumbai High Court Order, 2005 and 2015 on Mangrove Areas is mainly applicable to the project. 

Notification of Matheran and surrounding region as an Eco-Sensitive Zone, 2003; The Indian Forest 

Act,1927; The Forest (Conservation) Act,1980; The Forest (Conservation) Rules,1981, Environmental 

Protection Act (EPA), 1986 are mainly applicable to the project. 

The administrative clearances required for the project are: NOC from Monitoring Committee, 

Matheran ESA as the proposed project passes through Matheran Eco-sensitive Zone and Forest 

Clearance from Forest Department. NOC And Consent to Establish and Operate for ready mix plants, 

Authorization for Handling, Generation, Storage, Use & Transportation of Hazardous and other 

wastes, NOC for water extraction for construction and allied works, mandatory legal Permission for 

Felling of Trees under Maharashtra felling of Trees (Regulation) Act, 1964. Also, PUC certificate for 

use of vehicles for all construction vehicles and License for use of Explosive for tunnelling shall be 

taken. Work related GO/ No GO certifcate from hired agency CIFMR (for tunnel blasting) and 

administrative clearance from Navi Mumbai Municipal Corporation and Dam Safety Organisation (for 

Morbe Dam) & MJP authorities (for water pipeline) need to be taken based on the project 

requirements before construction activity. 

In addition to this, the contractor shall comply with requirements of The Child Labor (Prohibition and 

Regulation) Act, 1986, The Bonded Labor (Abolition) Act, 1976; Minimum Wages Act, 1948, The 

Payment of Wages Act, 1936, amended in 2005; Inter-State Migrant Workmen’s (Regulation of 

Employment & Conditions of Service) Act,  1979; Building and Other Construction Workers' Welfare 
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Cess Act, 1996; Contract Labour (Regulation & Abolition) Act 1970 & Central Rules, 1971 and 

applicable health and safety norms. 

Analysis of Alternatives: 

An efficient suburban rail system running across the Mumbai Metropolitan Region (MMR). is one of 

the most crowded and overloaded suburban systems in the world carrying around 7.6 million people 

in more than 2900 train service every day. Mumbai is the largest and the most populous metropolis in 

the country and the projected population of total MMR is 34.0 million by 2031.Thus, to meet the 

demands of the ever-growing passenger traffic, MRVC has proposed to improve railway network 

connecting Panvel-Karjat.  

  

The proposed two lines will run Suburban services between Panvel & Karjat considering significant 

growth in Navi Mumbai area and will support additional Mail/Express trains. The Double Corridor will 

provide direct connectivity of Navi Mumbai to other parts of the country. Employment Opportunity and 

Rise in Income level Opportunity for unskilled/ semiskilled/skilled people to work in the project. 

Induced developments such as local transportation and other small businesses will cater to increasing 

population in the project area.  

In addition to this, considering technical feasibility, site suitability and site-specific environmental 

issues, MRVC has further devised two alternatives as follows: 

Alternative 1: Proposed alignment parallel and adjacent to existing alignment with one tunnel at 

Wavarle  

Alternative 2: Proposed alignment at distance from existing alignment starting from Ch. 21+300 

along with 2 Tunnels at Wavarle and Kirawali 

Alternative 2 is finalized by MRVC due to rerouting of tunnels through scarcely inhabited area which 

will minimize impact on local residents and also disturbance to landscape.  

Stakeholder Consultation and Public Consultation: 

Matheran ESA Monitoring Committee, Morbe Dam Division, Maharashtra Jeevan Pradhikaran, District 

Collector & District Magistrate, Habitation near Karjat, Mohope, Chowk, Chikhale and Panvel stations, 

habitation near Wavarle tunnel, habitation near Morbe dam, industries l;ocated near chowk station, 

habitation near Matheran Eco- Sensitive Zone and habitation of villages located closer to the railway 

track i.e. Wanjale, Poyanje, Barwai etc. were consulted. Public consultation was conducted on 

November 21, 2017. Overall stakeholders see the project as beneficial project and some have raised 

issues pertaining to land acquision. Discussion with Matheran ESA Monitoring Committee and other 

authorities is in progress to understand their requirements in terms of strengthening ESMP. 

Environment Impact Assessment: 

The activities, which will be carried out during construction and operation phase, are considered for 

identifying impacts of the project. The activities during construction phase include Clearing the ground 

for construction activity, Dismantling/Demolition activities before construction, Establishment and 

operation of the labour camps, Access Control and barrication,  Relocation and Arrangements of 

utility lines for construction works,Tunneling;Collection of Construction material (as in sand mining, 

blasting for rocks, quarrying), Transfer of construction materials;Storage, handling and disposal of 

solid, hazardous and C&D waste material,Setting up the Ready Mix Concrete (RMC) Plant; 

Excavation works and Foundation works (Pile and concrete),Earth works/Landfill works, Laying of 

Railway Tracks, Assembling and its Mechanical installation of pre-fabricated components for FOB, 

ROBs, RUBs and Bridges near/around work site, O&M of all machineries, Electrical works as 
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installation of Overhead electrical structures (distance 50-60 m), Signaling post (400 m), power sub-

station and Landscaping.  

The operation phase would include operations of trains and railway stations and activities Improved 

Infrastructure such as new Tracks & Railway Stations, other facilities; Operation and Maintenance of 

new Tracks & Railway Stations, other ancillary facilities, landscaping.  

Environment components considered for impact identification are as follows:  

 Air Quality: Fugitive dust, gaseous emissions, fuel emissions, toxic emissions from chemicals, 

emissions from diesel DG sets, odour nuisance, increased air pollution along nearby roads 

due to newly introduced vehicular traffic, traffic congestion at rail crossings, increased air 

pollution due to Construction and Demolition Waste (C&D Waste)  

 Water Quality: Excessive water withdrawal, water contamination, water stagnation, loss of 

seasonal floodplains, effect on the existing storm water drain  

 Land: Soil erosion, flooding, land compaction, soil contamination, loss of productive soil/ land 

degradation, land fragmentation, compaction of land due to movement of heavy vehicle  

 Noise & Vibration: Noise & vibration due to train movement, construction activities, metal 

fabrication, maintenance activities, DG sets  

 Flora, fauna and Biodiversity: Felling of trees, loss of forest, disturbance to ecology and 

biodiversity, growth of invasive species  

 Occupational Health & Safety: higher noise levels, mechanical shocks, visual disturbances, 

safety of workers  

 Community Health & Safety: Exposure to hazardous materials, impact on community 

infrastructures as roads, sensitive receptors as schools, hospitals, health and safety of 

community, visual blight / aesthetic changes  

From all the above mentioned environmental impacts, the critical environmental impacts are identified 

based on impact type and nature, extent of the impact, duration of the impact, Intensity - Bio Physical 

and Socio-economic impacts and likelihood. The impacts of the construction activities are considered 

as critical based on the following criteria: 

1. Impact Type: Negative 

2. Impact Nature: Direct 

3. Extent of the Impact: Regional 

4. Duration of the impact :Long Term/ Permanent 

5. Intensity - Bio Physical and Socio-economic: Medium/High 

6. Likelihood: Definite  

Critical Environmental Impacts based on the above criteria for construction and operational stages are 

as follows: 

 Loss of Forest in Matheran Eco-sensitive area 

 Felling of large size trees  

 Excessive water withdrawal/consumption from ground and surface water sources 

 Noise due to existing and/or additional train movement   

 Generation of wastes especially debris due to tunneling and other construction works 

 Impact on health and safety of workers 

 Dust and Gaseous emission from heavy machinery and vehicles  

 

Environment and Social Management Plan:   

Environment and Social Management Plan (ESMP) has been prepared, based on the identified 

environmental attributes and type of the impacts. The main environmental attributes consist of Air, 
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Water, Noise and Vibration, Land, Flora-Fauna, occupational health and safety and Environmental 

health and safety. To cover all the environmental attributes, ESMP has been divided into following 

components. 

 Air Quality Management Plan 

 Water Quality Management Plan 

 Noise and Vibration Level Management Plan 

 Soil Quality and Erosion Management Plan 

 Plant Site/Labour Camp Management Plan 

 Waste Management Plan 

 Tunnel Area Management Plan 

 Flora and Fauna Management Plan  

 Traffic Management Plan 

 Construction Area Management Plan 

 Occupational Health and Safety Plan 

 Environmental Monitoring Plan 

The Critical Environmental Impacts as against the various construction activities, mitigation measures 

and Environment Management Plan are given below. 
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Critical Environmental Impacts and Mitigation Measures for Panvel-Karjat stretch 

Sr.
No 

Critical Environmental 
Impacts 

Applicable Main Project 
Activities 

Details of Project Activities Mitigation Measure 

1.  Loss of Forest in 
Matheran Eco-sensitive 
area 

1) Clearing the ground for 
construction activity e.g. 
bushes, scrub, trees 
cutting, dump wastes etc 
for construction of Major 
Bridges, Minor Bridges, 
embankment and laying of 
tracks   

1) Approximately 4.9077 ha of 
Matheran Eco-sensitive area 
will be affected due to 
construction of the tunnels, 
bridges and embankment.  

1) In India, based on “The Forest Conservation Act, 
1980” the removal of trees requires approval as well 
as transplanting to other locations. Moreover, in 
Maharashtra state, laws are in place for tree 
removal and transplanting. In Maharashtra State, 
the Maharashtra Felling of Tree (Act 1964) is in 
place and adherence to these standards will also be 
required. Based on the permission given by 
Tahsildar/RFO, the tree felling shall be carried out. 

2.  Felling of large size 
trees 
 

1) Clearing the ground for 
construction activity e.g. 
bushes, scrub, trees 
cutting, dump wastes etc 

2) Dismantling / Demolition 
activities before 
construction  

1) Approximately 1814 trees will 
be required to be cut in 
Panvel-Karjat stretch out of 
which 132 number of tress 
are falling within Matheran 
Eco-sensitive Area. 

1) Tree felling, clearing of vegetation and trimming of 
trees in accordance with the India railway Works 
manual, 2000. 

2) Plan for compensatory planting  
3) Transplantation plan of maximum trees/plants  
4) Type, number of trees to be planted and location of 

the green belt area shall be done by the contractor 
will support of MRVC and RFO 

5) MRVC shall not allow introduction of exotic species 
with known environmental setbacks (Eucalyptus, 
Australian Acacia, Prosopoisjuliflora, etc.) 

 

3.  Excessive water 
withdrawal/ 
consumption from 
ground and surface 
water sources 
 

1) Excavation works and 
Foundation works (Pile 
and concrete) 

2) Earth works/Landfill works 
3) Assembling and its 

Mechanical installation of 
pre-fabricated components 

4) Landscaping 
 

1) Sudden increase in water 
requirement is expected for 
the duration of 4 years during 
construction of the tunnels, 
bridges and embankment. 

1) The contractor shall arrange for water required for 
construction in such a way that the water availability 
and supply to nearby communities remain 
unaffected.  

2) Rain Water Harvesting/Artificial Recharge structures 
shall be provided; wherever feasible 

4.  Noise due to additional 
train movement  

1) Excavation works and 
Foundation works (Pile 
and concrete) 

2) Improved Infrastructure 
such as  new Tracks & 

1) Noise levels will increase due 
to additional train movement, 
vehicular movement for 
material transportation and 
use of heavy machinery & 

1) MRVC is planning to construct RCC boundary wall 
of the railway premises of 2.4 meter height at the 
locations where habitations are located very close 
to the railway boundary.  

2) Trees will be planted as a noise barrier 
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Critical Environmental Impacts and Mitigation Measures for Panvel-Karjat stretch 

Sr.
No 

Critical Environmental 
Impacts 

Applicable Main Project 
Activities 

Details of Project Activities Mitigation Measure 

Railway Stations, other 
facilities  

3) Operation and 
Maintenance of new 
Tracks & Railway Stations, 
other ancillary facilities, 
landscaping 

vehicles 3) Rubber packing betweens sleepers and tracks as 
absorber is included in the design to minimize 
vibration. 

5.  Generation of wastes 
especially debris due to 
tunnelling and other 
construction works 
 

1) Dismantling / Demolition 
activities before 
construction 

2) Tunnelling  

1) There are two tunnels on the 
existing line; a smaller tunnel 
at Nadhal (length 220 m) and 
a larger one at Wavarle 
(length 2600 m). The 
proposed alignment will have 
three tunnels one at Nadhal 
(length 220 m) and two near 
Wavarle village (length 2600 
m+ 300 m) 

2) There are 84 structures are 
likely to be affected as part of 
dismantling/demolition 
activity for the project. 

1) Debris generated due to the dismantling & 
demolition  of the existing  structures shall be 
suitably reused in the proposed construction as fill 
materials for embankments 

2) The disposal of debris shall be carried out only at 
sites identified for the purpose. The disposal site 
identification shall be done by the contractor and 
MRVC shall provide approval for the same 

3) The Contractor shall identify a separate area for 
temporary storage of the debris on the site. The 
temporary storage area shall have arrangement for 
dust suppression while loading and unloading. The 
debris shall be removed from the temporary storage 
area as early as possible to avoid any mosquito 
breeding issue or soil contamination. 

4)  All arrangement for transportation of debris during 
construction including provision, maintenance, 
dismantling and clearing debris, where necessary 
shall be planned and implemented by the 
Contractor as approved and directed by MRVC. 

5) No debris disposal shall be done near any water 
bodies 

6) A detailed Waste Management Plan shall be 
prepared by the contractor for Panvel-Karjat and 
submit to MRVC for approval. 

6.  Impact on health and 
safety of workers 
 

1) All the Project Activities 
during Construction and 
Operation Stages 

1) The construction work for 
Panvel-Karjat stretch will be 
carried out by 5 contract 

1) The building and other construction workers’ 
(regulation of employment and conditions of 
service) act, 1996 requirements shall be followed. 
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Critical Environmental Impacts and Mitigation Measures for Panvel-Karjat stretch 

Sr.
No 

Critical Environmental 
Impacts 

Applicable Main Project 
Activities 

Details of Project Activities Mitigation Measure 

packages for earthwork-
bridges, ancillary facilities, 
track linking, flyovers and 
tunneling. The construction 
work is expected to have total 
400 labours approx. 

 

2) All hazardous chemicals and materials shall be 
stored in dedicated area and covered.  

3) Ensure that a readily available first-aid unit and 
access to the ambulatory services  

4) All machinery and equipment should be covered with 
acoustic materials.  

5) Comprehensive traffic management plan should be 
prepared 

6) The labour camp should be adequately drained to 
avoid the accumulation of stagnant water. 

7) Drains and ditches within the labour camp area 
should be treated with bleaching powder on a regular 
basis. 

8) The contractor will ensure good health and hygiene 
of all workers to prevent sickness and epidemics. 

9) The workers should all be screened for the health 
problems before being considered for employment. 
Regular health check-up and immunization camps 
should all also be organized for the workers and 
nearby population. 

10) After completion of the construction; the contractor 
shall ensure the complete removal of the labour 
camps.  

11) The contractor should comply with the AIIB 
accepted guidelines on “Workers’ accommodation: 
processes and standards- a guidance note by IFC 
and the EBRD”. The contractor shall also comply 
with The Factories Act, 1948 and all the other 
relevant acts/rules applicable as per the Ministry of 
Labour and Employment, GoI 

7.  Dust and Gaseous 
emission from heavy 
machinery and vehicles  

1) Clearing the ground for 
construction activity e.g. 
bushes, scrub, trees 
cutting, dump wastes etc 

2) Dismantling / Demolition 

1) Vehicle movement for 
material transportation, 
loading and unloading of 
material, blasting, tunnelling, 
installation and operation of 

1) Vehicles delivering loose and fine materials like 
sand and fine aggregates shall be covered.  

2) Loading and unloading of construction materials, 
Stockpiling of the construction material, earthwork, 
Unpaved haulage roads other dust prone areas and 
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Critical Environmental Impacts and Mitigation Measures for Panvel-Karjat stretch 

Sr.
No 

Critical Environmental 
Impacts 

Applicable Main Project 
Activities 

Details of Project Activities Mitigation Measure 

activities before 
construction 

3) Collection of Construction 
material (as in sand 
mining, blasting for rocks, 
quarrying), Transfer of 
construction materials  

4)  Setting up the Ready Mix 
Concrete (RMC) Plant  

5) Excavation works and 
Foundation works (Pile 
and concrete) 

6) Earth works/Landfill works  
7) Laying of Railway Tracks 
8) Assembling and its 

Mechanical installation of 
pre-fabricated components 
for FOB, ROBs, RUBs and 
bridges near/around work 
site  

9) O&M of all machineries 

RMC Plant, DG sets, 
dismantling activities, 
earthwork etc. will generate 
Dust and Gaseous emission 

construction yard shall be provided with water 
spraying arrangement.  

3) Vehicular pollution check for all the vehicles  
4) The excavated material shall be stored properly  
5) The Ready-Mix Concrete plant for commercial 

purposes should be installed at a site with a buffer 
zone of approximately 100 m distance from human 
habitation of 1000 souls or more and major road and 
should not be located within 200 m from schools, 
colleges, hospitals and courts. All the machinery and 
equipment shall be regularly maintained.  

6) The construction workers shall be provided with all 
requisite PPEs like helmet, face masks etc.  

7) As far as possible, transport the material during night 
time (8 pm to 5 am).  

8) Procure material only from approved quarry areas  
9) Air quality monitoring for the same parameters, 

which were monitored during the baseline studies, 
shall be implemented by the Contractor by hiring the 
services of the NABL accredited and MoEF Notified 
laboratory 
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The important mitigation measures are as follows: 

o Compensatory Tree Plantation shall be done in the ratio of 1:5. 

o Only approved and licensed borrow pits and quarry sites (approved by MPCB) should be used for 

extraction of construction material to avoid any disfiguring of topography. 

o The Contractor shall deploy a team for Safety,Health and Environment management on the 

construction site as specified in SHE manual prepared by MRVC. 

o No construction camp shall be established in Matheran Eco-sensitive area. The contractor should 

comply with the AIIB accepted guidelines on “Workers’ accommodation: processes and 

standards- a guidance note by IFC and the EBRD”. 

o A detailed traffic management plan shall be prepared by the contractor for Panvel-Karjat and 

submit to MRVC for approval. 

o The hazardous waste generated during construction shall be managed as per the Hazardous and 

Other Wastes (Management and Transboundary Movement) Rules, 2016. 

o The Contractor shall prepare a contract specific SHE plan. SHE plan shall be prepared based on 

the SHE Manual, Indian Railway Codes and Manuals and other applicable rules and regulations 

of the Central/State Government.  

Environmental Monitoring Plan:  

The key Environmental Performance Indicators that will be used to evaluate the effectiveness of the 

proposed environmental safeguards in relation to community health and safety in the project area are: 

Air Quality, Water Quality, Noise & Vibration Level, Surface Water Quality. 

 

 Air Quality Monitoring 

The air quality monitoring is recommended through NABL accredited and MoEF&CC approved 

laboratory during the construction phase of the project. The monitoring of air shall be conducted at the 

location of worksite, material stockyards, and haul roads. 

Air quality shall be analyzed as per the National Ambient Air Quality Standards (2009), CPCB. 

Parameters: Suspended Particulate Matter (SPM), Particulate Matter (PM2.5 and PM10),Sulphur 

dioxide (SO2), Nitrogen oxides (NOx), Carbon Monoxide (CO), Hydrocarbons (HC). 

Air quality shall be monitored at least at 3 locations once in 3 times in a year (3 seasons) during 

construction phase  and once in a year in winter season during operation phase and compared with 

the AAQ monitoring results obtained during the baseline monitoring to record changes in the AAQ and 

undertake suggested measures to mitigate the adverse  impacts. Continuous 24 Hours Monitoring 

should be carried out.  

 

 Water Quality Monitoring 

Water quality shall be monitored for surface water at minimum 4 locations having frequency of once in 

3 months (4 times a year) throughout the project duration to cover seasonal variations and one year 

after the completion. Water quality shall be monitored through NABL accredited and MoEF&CC 

approved laboratory for the parameters of IS:10500-2012. 

 

 Noise and Vibration Level Monitoring 

Noise and Vibrations are to be monitored for 24 hours at all locations on weekly basis during 

construction to cover maximum train traffic in a day. 

 

Ambient Air Quality Standards in respect of Noise prescribed in Noise Pollution (Regulation and 

Control) Rules, 2000 (see rule 3(1) and 4(1)) shall be adopted for noise monitoring. Permissible limits 

of ground vibration specified by Director General of Mines Safety (DGMS) through its Circular No. 7 of 
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1997 shall be used for Vibration level monitoring. Vibration levels shall be monitored once in a year 

during construction phase. 

 

Proposed Implementation Mechanism: 

MRVC is the project implementing agency for MUTP-III projects. In that role, MRVC is accountable for 

satisfactory completion of the project works proposed under this Project. As the project implementing 

agency, MRVC, on behalf of GOM and IR, is responsible for financing and procuring all the contracts 

financed by the AIIB loan as well as for executing the identified works in the field, with due safeguards 

in consultation with the Western Railways (WR) and Central Railways (CR). MRVC will have 

contractors for implementation of civil/mechanical/electrical works. Also, MRVC will have a Project 

Management Consultants (PMC) to supervise the work at all the stages including successful 

implementation and monitoring of ESMP during construction stage. The project time line will be 

decided by MRVC. The details of the time line for procurement works, implementation of 

civil/mechanical/electrical works and activities to be carried out by the respective agencies (i.e. 

MRVC, Project Management Consultants and Contractors) will be mutually decided between MRVC 

and the contractor with support of PMC. 

The details of the organizational structure of the proposed ESMG and ESMT for environmental 

management and monitoring during implementation are presented below. 
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Organization Structure for the Implementation of the proposed Project Under MUTP-III 

Progress Monitoring and Reporting Arrangements: 

A proper strategy is necessary for smooth implementation of the mitigation measures. For the 

implementation of proposed works under the ESMP, it is proposed to have a two-level institutional 

framework. It is proposed to constitute an Apex Committee to oversee the overall implementation of 

the proposed works and a Working Level Committee to monitor the implementation of works on the 

ground level. 

The proposed institutional framework for implementing and monitoring the works proposed under the 

ESMP is shown below. 
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Proposed Institutional Framework for Monitoring of ESMP 

Grievances Redressal Mechanism: 

Grievance Redress Mechanism (GRM) is an arrangement for receiving, evaluating and facilitating the 

resolution of affected people’s concerns, complaints, and grievances about the borrower/client’s 

social and environmental performance on a project. MRVC will develop a Grievances Redressal Cell 

to receive and respond to the concerns, complaints, and grievances received from the stakeholders. 

The phone numbers and communication addresses for grievances will be displayed at various 

locations near construction site.  

The Grievances Redressal Mechanism is presented below: 

There will be Grievance Redress Committee to hear and redress the grievances, if any, of the project 

affected families and PAPs at local level as well as in the Head Quarter level in Mumbai. The 

Grievance Redress Mechanism will be at two levels. Tier 1 will consist of the Contactors and PMC. 

Tier 2 will be officers of MRVC. The working mechanism of Tier 1 and Tier 2 shall be as follows: 

Tier 1:  This will be the first level of grievance redress at field level and will consist of the Project 

affected persons representatives, Contactors and PMC. The Contractor at the field level to the extent 

possible will address the problem and try and resolve the complaint. The PMC will ensure the 

successful redress of the compliant and report to the Grievance Redress Cell. PMC will also monitor 

the implemented action in the field. The time taken at the field level to address grievances will be 14 

days. 

The field level PMC and Contractors will consider any grievance of PAFs, give its decision in writing 

within a stipulated time preferable within 2 week, and keep record of such decisions. If the aggrieved 

party is not satisfied with the decision, appeal could be made to Grievance Redress Committee at 

Head Quarter level. 

Tier 2: This will include officers from MRVC. The members will include Chief Project Managers (CPM) 

and Deputy CPMs, Social Expert for Resettlement & Rehabilitation and Land Acquisition (1 staff) and 

Environment (1 staff) . The Grievance Redress Committee (GRC) at Head Quarter level (HQGRC) 

shall be chaired by the respective CPM and Financial Advisor and Chief Account Officer (FA & CAO) 

officials from  MRVC and nominated officer from MMRDA shall be the members of the committee. The 

time taken to redress grievances will be 2 weeks at this level.  The GRC at Head Quarter level is 

presented below. 
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I CPM, MRVC Chairman 

II FA & CAO, MRVC Member 

III Deputy CPMs  Member 

IV Nominated Officer from MMRDA Member 

V  Environment Experts  (1)  Member 

VI Social  Expert (1) Member  

 Grievance Redress Committee at the HQ will comprise of separate line of redress for Land 

Acquisition matters and Resettlement matters. For land acquisition the aggrieved person will first 

approach the concerned SDO, followed by the Deputy CPM and finally the CPM. Alternately, the 

concerned SDO can also route the unresolved grievances through the Collector and then the 

concerned Additional Divisional Commissioner. 

For resettlement related matters, for non-title holders, the affected person will first approach the 

concerned Project Implementation Unit of MMRDA, then the Chief, Social Development Cell of 

MMRDA. 

Public Relation Officer (PRO) will be a nodal person who will transmit the letter/telephonic grievances 

register to the respective departments e.g. Social, Environment, Civil, Mechanical, Electrical etc. 

within MRVC. Based on the response received from the technical team, PRO will respond back to the 

respective stakeholders via letter/email/telephonic communication regarding the complaints. PRO will 

also pass on the response of concerns, complaints, and grievances to the contactor and PMC for 

implementation of the actions suggested by MRVC on the grievances. 

The PRO shall disseminate the roles and responsibilities of its members and encourage the public to 

approach it in case they have any concern related to project implementation. The complainant may 

take recourse to the Court of law, if dissatisfied with the verdict of the GRM. 

Environmental Budget:  

Based on the detailed expenditure calculated for the Environment Management, Total cost for ESMP 

- Mitigation Measures under the Scope of MRVC is INR 3,49,14,000 while Total cost for ESMP - 

Mitigation Measures under the Scope of Contractor is INR 3,73,24,826.67. 

Conclusion: 

The impacts of the proposed project will mainly be subjected to construction phase. However, strict 

adherence to the various mitigation measures as identified under the ESMP, strengthened by 

adequate environmental monitoring and good construction practices will go a long way in effective 

reducing the impacts to a minimum level. 

The project will have significant positive impacts as increase in commuter’s convenience, prevention 

of accidents and pollution, reduction in traffic congestion and fuel consumption. The Double Corridor 

will provide direct connectivity of Navi Mumbai to other parts of the country. Thus, Panvel can become 

a terminal station for trains towards southern Maharashtra, Goa, Karnataka, Tamil Nadu and Kerala, 

which will enhance the capacity for fast transport. 

Thus it can be concluded that the proposed project is environmentally acceptable and will not only 

bring economic, social and environmental benefits to the local communities in the area but also 

makes a step forward in bringing better solutions for balanced growth throughout the region of Navi 

Mumbai and alleviate the issues of environment as encountered in rapidly growing metro cities.
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Section 1 Introduction 

1.1 Project Background 

The Mumbai Suburban Railway System has been the heart line of Mumbai, carrying more than 7.6 

million people in and out of the main business district of Mumbai in more than 2,900 suburban train 

services. With the increasing population in the Metropolitan Region of Mumbai, there is ever growing 

demand of passenger traffic on the suburban railway system. The Mumbai Urban Transport Project 

(MUTP) was designed with a vision to improve the mass transportation services in Mumbai and meet 

the steadily growing demand of the Mumbai Suburban Railway System. Ministry of Railways and 

Government of Maharashtra have jointly set-up the Mumbai Railway Vikas Corporation Limited 

(MRVC) for implementation of the railway projects under MUTP. MRVC has accordingly completed 

MUTP Phase I in 2012; MUTP Phase II sanctioned in 2008-09 is under progress and expected to be 

complete by 2019-20. MUTP Phase III (MUTP-III) is in the advanced planning stage and pre-

feasibility study for all the components has been carried out.  

MRVC has decided to carry out Environment Assessment (EA) of all components under MUTP-III with 

an objective to minimize the overall environmental impacts during the construction and operation 

phases of these projects. MUTP-III is being considered for funding by the AIIB. AIIB's policy and 

procedures for EA are to ensure that development options under consideration are environmentally 

sound and sustainable, and that any environmental consequences are recognized early and suitably 

mitigated in the project design. 

The MRVC has appointed IL&FS Environmental Infrastructure & Services Ltd. (IEISL) in association 

with Sustainable Techno-solutions for Environmental Protection Pvt. Ltd. (STEP) as Environmental 

Consultants for carrying out the “Environment Assessment of all components of MUTP-III”, hereafter 

referred to as the “Study”. An agreement was signed between MRVC, IEISL and STEP, vide CA No. 

MRVC/RFP/W/MUTP-3/EA/2015/99 to carry out the study. 

The components under MUTP-III are comprised of the following components:2 

a) Quadrupling of Virar-Dahanu Road Section (63 RKm) on Western Railway 

b) Suburban corridor between Panvel-Karjat Section (29.6 RKm) on Central Railway 

c) Trespass control measures in 36 mid-sections on Suburban Railway of Mumbai  

d) Procurement of additional rolling stocks comprising of 565 Electrical Multiple Units (EMUs) (47 

rakes of 12 Cars) 

e) Elevated corridor link between Airoli-Kalwa (3 RKm) on Central railway  

 

Ancillary facilities for the project interventions such as the expansion required to accommodate 

additional 565 new EMU coaches, additional maintenance facilities, stabling lines, staff quarters, 

Stations and other buildings, etc. 

 

The EA report of MUTP Project is divided into 5 Volumes, including Volume I Environmental 

Assessment (EA) report for Virar- Dahanu stretch, Volume II for Panvel-Karjat, Volume III for Mid 

section trespass control, Volume IV for Airoli-Kalwa and Volume V for Procurement of 565 EMUs. 

Volume I to V present environmental impacts of the project components and inputs for the 

management of environment during the construction and operation phase for all the component of 

MUTP-III. This document is Volume II- EA Report for Panvel-Karjat stretch. 

 

                                                   
2 MRVC has sought loan from AIIB for first three components of MUTP-III  
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1.2 Objectives, Scope of Work and Methodology 

The objectives of the EA study are: 

 To identify potential impacts of all components of MUTP-III projects on all environmental 

attributes. This includes planning, design and construction, and operation phases of the project 

 To assess the impacts and mitigate them through an implementable Environmental Management 

Plan  

 To include post project monitoring and supervision mechanism in EMP to ensure its effective 

implementation 

 To recommend suitable institutional mechanisms to monitor and supervise effective 

implementation of all EMPs 

The scope of work is in accordance with the Terms of Reference set out in the Agreement signed 

between the MRVC and IEISL in association with STEP. The brief Scope of Work includes: 

1. Environmental Assessment and preparation of Environmental Management Plan for all 

components of MUTP III as under:- 

a) Quadrupling of Virar-Dahanu Road section on Western Railway (admeasuring 63 RKm) 

b) Double line corridor between Panvel-Karjat on Central Railway (admeasuring 30 RKm) 

c) Double line elevated rail link between Airoli-Kalwa on Central Railway (admeasuring 3 RKm) 

d) Mid-section trespass control measures for 36 locations on Suburban section of Mumbai on 

Central and Western Railways 

e) Procurement of additional rolling stocks comprising of 565 Electrical Multiple Units (EMUs) 

(47 rakes of 12 Cars) 

 

Ancillary facilities for the project interventions such as the expansion required to accommodate 

additional 565 new EMU coaches, additional maintenance facilities, stabling lines, staff quarters, 

Stations and other buildings, etc.  

2. Detailed Baseline Environmental Monitoring for all the project components of MUTP III of various 

Environmental Attributes such as ambient air quality, noise and vibrations, water quality (surface 

and groundwater) and ecological profile. 

3. Identification of all the environmental issues that may have negative/ positive impacts on the 

project influence area during various stages of project design, construction and operation. 

4. Formulation of mitigation measures for the Environmental Impacts and opportunities for 

enhancement, with associated detailed cost estimates (wherever applicable), for all the impacts 

identified. 

5. Public Consultation and Disclosure of the project and its impacts in accordance to the AIIB’s 

Environmental and Social Policy (ESP). 

6. Preparation of Environmental Management and Monitoring Plan, comprising a set of remedial 

(prevention, mitigation and compensation) measures for each project component of MUTP III 

separately and specifically as well as formulate EMPs and strategies at a generic MUTP III level. 

7. Formulation of Institutional Mechanism for the implementation and monitoring of EMP. 

Detailed methodology presented in the Inception Report submitted to MRVC in September 2016 and 

subsequently accepted by MRVC is detailed out in Figure 1. 
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Figure 1: Methodology of the Study 
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1.3 Purpose and Structure of Report 

The EA report of MUTP Project is divided into 5 Volumes. Volume I comprise of EA report for Virar-

Dahanu stretch, Volume II for Panvel-Karjat, Volume III for Mid section trespass control, Volume IV for 

Airoli-Kalwa and Volume V for Procurement of 565 EMUs. Volume I to V present environmental 

impacts of the project components and inputs for the management of environment during the 

construction and operation phase for all the component of MUTP-III. This document is Volume II EA 

Report for Panvel-Karjat Section. 

Volume II is further arranged in 9 sections and annexure. The EA report for Panvel-Karjat stretch 

consists of:  

Section 1 describes the project background and outlines the objectives and scope of work of the EA 

Study. The methodology adopted for the EA Study is also briefly explained in this section. 

Section 2 describes the Project Area. The regional settings including its physical aspects, 

environmental and social milieu, growth, regional infrastructure and socio-economic aspects are 

explained for Panvel-Karjat stretch. The study area delineation is part of this section. 

Section 3 describes the regulatory framework as per Indian Legal Requirements and applicable AIIB’s 

Environmental and Social Framework for Panvel-Karjat stretch.  

Section 4 describe the baseline environmental profile which mainly includes observations of site 

reconnaissance survey, strip mapping, landuse, ecology & biodiversity and baseline environmental 

condition of air, water, noise and vibration for Panvel-Karjat stretch. 

Section 5 gives environmental impact identification and assessment for Panvel-Karjat stretch and 

ancillary facilities of this stretch. 

Section 6 describes the analysis of alternatives for finalizing the alignment of Panvel-Karjat stretch.  

Section 7 describes the stakeholder consultations conducted during the study in Panvel-Karjat 

stretch. The stakeholder consultation mainly categorized into Focus Group Discussion and Public 

Consultation. 

Section 8 describes the Environmental and Social Management Plan for the identified Environmental 

impacts. The list of the environment related clearances or permissions required for the project with 

institutional arrangement is described here. The mitigation measures for the identified impacts on the 

environment attributes i.e. air, water, land, noise, vibration, flora-fauna, Occupational health & Safety 

and Environment, health and safety. Also, details of the Environment Management Plan for air, water, 

noise & Vibration, soil, labour camp, borrow area, quarry, flora-fauna, traffic, construction site, 

hazardous waste, landscaping and safety, health & environment is given in this section. The 

environment budget for implementation of these management plans are given in this section. 

Section 9 contains conclusion of the Environment Assessment study. 

.
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Section 2 Description of Project Area 

The MUTP III projects aim at meeting the increased needs of the commuters in the suburban areas of 

Mumbai. To understand the details of the MUTP-III project components and assess the various 

impacts of the proposed project components, a detailed review of the pre-feasibility reports, 

engineering drawing, project sheets and survey reports have been conducted. 

2.1 Description of Project Components  

Presently, a single line track connects Panvel with Karjat. This alignment traverses the Talukas of 

Panvel, Khalapur and Karjat of Raigad District of Maharashtra State. It caters to goods and a few long 

distance passenger trains. The Navi Mumbai area, especially around Panvel, has witnessed 

significant urbanization and population growth in recent years. The area between Panvel and Karjat is 

also developing very fast and there is increasing demand for extending the suburban rail services to 

Karjat. MRVC has therefore proposed a double line for extending the suburban rail services on the 

Panvel-Karjat section. 

The brief about the main Project Components is as follows: 

Description  Panvel-Karjat Doubling Details  

Length of the proposed alignment  30 km 

Stations No. of existing stations 5-Panvel, Chikale, Mohope, Chowk, 
Karjat 

Length of rail Flyover 2 no. (1.4 Km & 1.3 Km)  

Major Bridges 6 

Minor Bridges  37 

ROB 5 

RUB 15 

Tunnel Length  3 No; Nadhal (220 m), Wavarle  (2600 m) and Kiravali (300 m) 

Ancillary Facilities The proposed ancillary facilities include construction of new 
platforms at all existing stations, Yard at Karjat area. Also, the 
parking facilities will be provided at all the stations. Total 8 
number of stabling sidings at Mohope (4) and Karjat Station 
(4). 

There are two tunnels on the existing line; a smaller tunnel at Nadhal (length 220 m) and a larger one 

at Wavarle (length 2600 m). The proposed alignment will have three tunnels one at Nadhal (length 

220 m), one at Wavarle (length 2600 m) and one at Kiravali (Length 300 m). As conveyed by MRVC, 

separation of minimum 20 m shall be maintained between the existing and proposed lines. There are 

37 minor bridges and 6 major bridges in proposed alignment. There are two rail flyovers proposed 

(one near Panvel station and one near Karjat station) in the new alignment.  

Morbe Dam is located on the North of the existing track near Chowk area. The proposed alignment is 

located between the existing track and the Morbe Dam. The shortest distance between the existing 

track and Morbe Dam embankment is approximately 374 m. The proposed ancillary facilities include 

construction of new platforms at all existing stations, Yard at Karjat area. Also, the parking facilities 

will be provided at all the stations. 

2.2 Delineation of the Study Area 

A case study approach was adopted to understand the various criteria for delineation of the Study 

area. EA studies of railway projects commissioned by International Funding Agencies such as AIIB, 
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JICA, ADB, World Bank were reviewed to understand the study area considered in those projects. 

There is a wide variation in the extent of study area considered for EA studies, ranging from 100 m up 

to 5 km on either side of the proposed rail corridor in the different studies conducted so far. 

The Environment Impact Assessment (EIA) Guidelines of the Ministry of Environment, Forests and 

Climate Change (MoEF&CC) for linear infrastructure projects like highways suggest primary baseline 

data to be collected for the ROW as well as the area falling within 500 meters on either side of ROW.  

In the case of the present EA study of MUTP III project components, the study area within 100 m on 

either side of the existing tracks or proposed alignment falls mostly within the railway land. Thus, the 

study area of 200 m is considered on either side of the Railway Boundary Line so that it covers the 

ROW, additional railway land and considerable land outside the railway boundary covering sensitive 

receptors such as habitations, natural sensitive features, agriculture land, health centres, educational 

institutes, religious places etc.  

The area within 200 m from the Railway boundary line on either side of the proposed alignment is the 

“Direct Impact Zone”. All the baseline environmental profiling including environmental monitoring, 

biodiversity studies, socio-economic studies and public consultations are being carried out within the 

Direct Impact Zone. 

In addition to the Direct Impact Zone, a larger area of influence up to 5 km stretch on either side of the 

proposed alignments is considered for identification of sensitive receptors through desktop research 

which is considered as area of influence. The area of influence was demarcated in consultation with 

the AIIB and the MRVC. The direct impact zone and area of influence considered for the study is 

shown in Figure 2. As described, Direct Impact Zone delineated for the Panvel-Karjat is presented as 

Figure 3. 

 

Figure 2: Area of Influence 
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Figure 3: Direct Impact Zone and Area of Influence delineated for the Panvel-Karjat Stretch 

2.3 Description of the Project Area 

The MUTP III projects are located in the districts of Mumbai city, Mumbai sub-urban, Palghar, Raigad 

and Thane of Maharashtra State. The proposed stretch from Panvel to Karjat lies in the administrative 

jurisdiction of Central Railway and falls in Panvel, Khalapur and Karjat Talukas of Raigad District of 

Maharashtra.  

2.3.1 Physical & Environmental Profile 

The Panvel-Karjat Stretch falls in the Raigad District of Maharashtra as shown in Figure 4. Panvel 

and Karjat Talukas are part of the extended Mumbai Metropolitan Region.  

 
Figure 4: Panvel-Karjat Stretch 
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2.3.1.1 Topography 

Though the Raigad District forms an important part of the traditional 'Konkan Plain', ruggedness and 

uneven topography form the governing theme in its physical features. Prominent on the eastern 

horizon, stands the main Sahyadrian scarp with a crestline of peaks and saddles. Here the major 

streams that drain the land of the District receive their source waters. Westwards, the main 

Sahyadrian Range has several transverse subsidiary hills, many of which with varying heights almost 

reach the coastline to form headlands or promontories.  

2.3.1.2 Geomorphology, Geology and Soils 

The District has three physiographic divisions i.e. (i) Coastal zone in West covers about 20 percent of 

the District (ii) Central zone covers about 1/3 rd of the District, consisting of fertile land in low lying 

area (iii) Hilly zone in the Eastern part highly uneven in altitude and covered with forest. This hill range 

is characterized by ruggedness and uneven topography, with crestline of peaks and saddles forming 

the eastern horizon. The geology of the entire District consists of dark-coloured volcanic lava flows 

and laterites. These are spread out in the form of horizontal sheets or beds and constitute the 

innumerable spurs, hills and hill ranges; bold, flat-topped ridges; lofty peaks and plateaus with 

impressive cliffs. These hill ranges and plateaus form a part of the famous Western Ghats. In the 

plains and valleys the lava flows occur below a thin blanket of soil of variable thickness. The lava 

flows are dominantly basaltic composition and cover an extensive region in the Deccan and frequently 

present step-like appearance to the hills and ridges. They are commonly termed as "Deccan 

Traps."The soils in the District are formed from the Deccan Traps which is predominating rock 

formation with small out crops of Laterite at a few places in the Poladpur Taluka and Matheran Hill. 

The soils are grouped as Forest, Varkas, Rice, Khar or Saline, Coastal Alluvium and Laterite as per 

the location and topographical situation. 

2.3.1.3 Climate 

The climate of this District is typical of that on the west coast of India, with plentiful and regular 

seasonable rainfall, oppressive weather in the hot months and high humidity throughout the year. 

Relative Humidity is on an average over 80 percent during the south-west monsoon season. In the 

rest of the year the relative humidity is between 65 percent and 75 percent. The summer season from 

March to May is followed by the south-west monsoon season from June to September. The period 

from December to February is the cold season.  

2.3.1.4 Rainfall 

The normal annual rainfall over Raigad district ranges from 2200 mm to more than 3000 mm in the 

plains and it is above 5000 mm in the hills terrains. The average annual rainfall for Panvel and Karjat 

taluka is 3016 mm and 3670 mm respectively. The rainfall increases rapidly from the coast towards 

the Western Ghats on the eastern border of the District. The region receives most part of the rainfall 

between June and September months out of the South-West monsoon with 85 rainy days. July is the 

wettest month of the year with mean monthly rainfall of 1181.2 mm. October and November forms the 

post-monsoon or the retreating monsoon seasons.  

2.3.1.5 Wind 

South West Monsoon winds are very strong and blow from West or South-West during monsoon 

season. During the period from October to December winds are generally moderate but sometimes 

strong winds blow in October months and blow from directions between North-East and South-East 

Directions. In the three months from January to March, the winds continue to be moderate and are 

predominantly from directions between North and East. In April while there is a slight strengthening of 
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wind, the direction is variable. In May there is a further strengthening of winds and the directions of 

blow are between South-West and North-West. 

2.3.1.6 Hydrologeology  

Deccan Trap Basalt of upper Cretaceous to lower Eocene is the major rock formation and intruded by 

a number of dykes. Hilly zone in the study area is highly uneven in altitude and covered with forest. 

This hill range is characterized by ruggedness and uneven topography, with Crestline of peaks and 

saddles forming the eastern horizon. Konkan forested hills are situated at the centre of the district 

comprising parts of Panvel, Khalapur; an extension of the Sahyadri hills formed by the offshoots of the 

Sahyadri, which runs parallel to the drainage pattern of the district. The hill in general attains height 

above 200 meters MSL. The spot heights of 791 meters at the northern boundary of the district at 

Malang gad and 766 meters near Matheran are recorded.  

The major water bearing formations are basically recent alluvium comprises of sand and gravel of 

Pleistocene age and ground water occurs under phreatic conditions in alluvial formations. Deccan 

trap basalts of Upper- cretaceous to Eocene Geological Age is the other prominent basaltic rock 

formation wherein groundwater occurs in weathered/fractured/jointed vesicular/massive formation 

under pheratic or unconfined condition and also under semi- confined to confined condition at deeper 

aquifers. 

2.3.1.7 Drainage  

The Panvel-Karjat Region lies in the North part drained by three main river systems: the Ulhas 

draining northwards to meet the Bassein Creek in the Thane District; the Gadi or Panvel River and 

other streams draining the lands of Panvel into the Panvel or Ulva Creek, and the Patalganga, 

Bhogawati and Amba draining the areas of Apta, Khalapur, Pen and Nagothna. In the North-eastern 

extremity of the District, the land is hilly and highly eroded with gullies, streams and local chasms, but 

towards the main Ulhas stream it develops a more subdued appearance. Eastwards, nearer the 

Sahyadrian scarps, plateau features girdled with steep sides follow in succession to reach the 

Sahyadrian crestline. The valley of the Pej River is broad and is separated from that of the Ulhas by 

the Dhak Plateau and its projecting hill ranges. The Ulhas drainage is separated from that of the 

Panvel and Patalganga Rivers by the Khandala offshoot of the main Sahyadrian range and its 

continuation in the slopes. The Patalganga River has its source in the Khandala portion of the 

Sahyadrian scarp. The Panvel drainage has a South-western orientation and it drains the Northern 

parts of the Raigad District in a fanlike pattern with the Kamrang, Kasadi and Kalundri as main 

streams, for a major part of alluvial formations. 

2.3.1.8 Groundwater Development 

Ground water in Deccan Trap Basalt occurs mostly in the upper weathered and fractured zones down 

to a depth range of 10 – 15 m bgl under unconfined condition. The water bearing strata at deeper 

depth exists under semi confined to confined conditions. The dug wells in these areas show rapid 

decline in water level during the onset of summer period and practically go dry in peak summer 

months. In foot hill zones the water table is relatively shallower near water course. The yield of dug 

wells tapping upper phreatic aquifer ranges between 45 to 60 m3/day, whereas that of bore wells 

varies from 0.50 to > 20 m3 /hr. depending upon the local hydro-geological conditions, however in 

most of the bore wells the yield is recorded  up to 5 m 3/hr. 

In major part of the study area, pre-monsoon depth to water level ranges from 2 to 5 m.bgl. Mean 

post-monsoon depth to water level range of 2 to 5 m bgl is observed in the Khalapur and Karjat 

Taluka whereas it is <2 m.bgl for Panvel Taluka. 
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Panvel, Khalapur and Karjat Taluka fall under “Safe zone” categorization for groundwater utilization 

by CGWA. 

The physiography, geology and rainfall of the district plays a major role in the ground water resource 

availability and sustainability. The high, steep hill ranges, isolated hillocks, undulation etc give rise to 

high run off, rather than natural recharge. The district despite of high rainfall of (2200 – 5000 mm) 

faces water scarcity situation following January or February month extending to the entire summer 

months till the onset of monsoon. Therefore, it is recommended to conserve the rain fall and run-off 

water through storage in tanks, ponds and other masonry structures. 

2.3.1.9 General Landuses  

The landscape within the Raigad District can be distinctly divided into five regions, namely, Karjat-

Khopoli Region and Panvel Flats, where the quadrupling of the Panvel-Karjat rail stretch is proposed 

under MUTP-III, Alibag-Shrivardhan Coastal Lands, Central Interior Region and the Foothill Zone of 

the Sahyadris towards the eastern district boundary. The proposed MUTP III project of Panvel-Karjat 

stretch lies in the Northern part of the District. Karjat-Khopoli Region, with its rugged and hilly terrain 

presents a dynamic landscape influenced by the development of hydro-electric power. Below the 

pylons carrying the power lines, industrial progress is much in evidence, especially along the Mumbai-

Pune highway. Favourable location, adequate water supply from the tail waters from Khopoli hydro-

electric works, local supply of raw material and the arterial road communications have given rise to 

industrial development. Urban activity is visible on the roadside settlements. Karjat is also 

experiencing urbanization through industrial activity. Away from the busy highways and towards the 

rural settlements in the valleys, the landuse is eminently agricultural. Paddy is the main crop and 

nucleated hamlets are seen along the hill slopes. The low plateau tops denuded of their earlier 

vegetation offer a rough grassland appearance with occasional scrub. The elevated hill ranges carry a 

somewhat better vegetation cover of monsoonal character, especially in the hilly areas of Prabal and 

Matheran, the latter being famous as a hill station. To the North-west of Karjat-Khopoli Region, lie the 

Panvel Flats. Here, the landform is dominated by low flats and knolls. Rice cultivation gains in 

importance. But, salt flats partly reclaimed for agriculture and sluggish water courses present a 

marked contrast. Forests are situated mostly on the higher slopes and spurs of the hill ranges and the 

great deal scattered since lower slopes and flatter tops of the hills are, invariably, cultivated revenue 

lands or malki and inam forests. Thus, the Government forests are mostly relegated to the middle, 

poorer and infertile hill slopes which could not be of much use to the villages.  

2.3.1.10 Transport 

Raigad District is connected to Mumbai by Sion-Panvel Expressway. The Mumbai-Pune Expressway 

and NH-4 passes through Panvel. The NH-17, which starts at Panvel, traverses the whole District. 

The Central Railway line from Mumbai to Pune passes through Karjat with Extension Line from Karjat 

to Khopoli. Panvel Junction is the most important railway station in the District; it is connected to 

Mumbai (by both the Harbour Line and Main Line of Central Railway), Thane (by Trans-Harbour Line), 

Roha, Vasai (Western Railway) and Karjat. The Konkan Railway line also connects Panvel and towns 

further down South of the District. All trains, ranging from passengers to Rajdhani stop here and it is 

considered the gateway for travelling South. The main ports are Jawaharlal Nehru Port Trust (JNPT) 

which is part of MMR, Mandava, Revas, Murud and Shrivardhan. 

2.3.1.11 Physical Growth and Issues 

The major growth stimulators in this Region are its development as a suburban business district, 

announcements of an international airport, extended railway lines, sea-link connecting Navi Mumbai 

to South Mumbai and the upcoming metro corridor. The Navi Mumbai area, especially around Panvel, 

has witnessed significant urbanization and population growth in recent years. The area between 
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Panvel and Karjat is also developing rapidly. Navi Mumbai has become a major growth centre as a 

result of large industries, population expansion and its subsequent rail linkages with Mumbai CSTM 

and Panvel. The Kurla-Kalyan and Kalyan-Karjat sections are currently over saturated and there is no 

scope of adding more trains on this route. Therefore, the only future alternative for south bound trains 

is through Panvel–Karjat route. This would drive further growth in this Region. Panvel is surrounded 

by some major MIDC managed regions e.g. Patalganga, Taloja, Nagothane, Roha, Khopoli. The 

JNPT port is also located near Panvel. New SEZs announced by the Government are being 

established around Panvel. New Panvel is planned as an extension to the existing Panvel Town. New 

Panvel is just adjacent to the proposed Navi Mumbai International Airport. A Reliance SEZ is coming 

up in the vicinity. Social infrastructure in the Region is well placed with the presence of excellent 

educational institutions, hospitals, playground and parks. Due to its strong connectivity with Mumbai, 

Pune and Thane; comparatively less congested living environment, availability of affordable housing 

and good social infrastructure, Panvel is emerging as a preferred housing destination. 

Due to good rail and road connectivity to Mumbai, the areas beyond Badlapur have seen much 

development in the recent years. Karjat, Neral and surrounding areas have seen a recent spurt in 

residential development due to its scenic locale, fresh air and quieter living environment. Previously 

viewed as weekend destinations, these locations have now assumed an affordable housing 

destination status with a number of township projects with spacious homes and good amenities to 

choose from. Thus, these locations beyond Kalyan have seen immense development due to 

availability of quality construction, better living and facilities at affordable rates, good road and rail 

connectivity. As Karjat is a part of Mumbai metropolitan area, MMRDA has cleared Karjat for 

advanced Urban Planning with minimum FSI of 1.0 and CIDCO is being entrusted with town planning 

and implementation. The new housing policy has removed many procedural hurdles, which will 

facilitate ultra-modern urbanization of the area. The Region also boosts of scenic hill stations that 

attract lakhs of tourists throughout the year, which include Matheran, Khandala, Bhimashankar, 

Malshej Ghat, Lonavala and others. 

Khalapur is a town in Karjat sub-division of Raigad District. It is a suburb of Karjat. It is an industrial 

area with many chemical, plastic and steel units. This industrial belt is well suited for medium and 

large-scale industries as it provides good connections to both Mumbai and Pune via the Expressway 

and also the Konkan-Goa Road (NH-17). With pollution rules and regulations becoming more 

stringent in and around Mumbai, this belt is developing fast, as many affected companies are setting 

up their units here as it is less polluted with the advantage of close proximity to the metropolis. 

The major growth stimulators expected in this region are the proposed four lane Kalyan–Karjat 

Highway, doubling of the railway line between Panvel-Karjat, multi modal Virar–Vasai–Kalyan–

Alibaug four lane highway. 

2.3.1.12 Sensitive Environmental Areas 

The Sahyadris or Western Ghats which form the eastern boundary of the District have rich 

biodiversity hosting a variety of floral and faunal species. Offshoots of these Western Ghats are the 

Matheran, Khandala, Lonavala and other hill ranges. Matheran Eco-Sensitive Zone (ESZ) and the 

Karnala Bird Sanctuary are located in this Region. The proposed alignment is passing through 

Matheran ESZ. Around 4.9077 Ha of Forest land is to be diverted for the proposed project, which is 

0.019% of total area of Matheran ESZ. Around 40 Ha (0.4 sq. km.) of area of Matheran ESZ is falling 

under Direct Influence Zone (200 m from the proposed boundary) of the Project Area. Karnala Bird 

Sanctuary is located  about 8 km from the project area towards East of the proposed alignment. 

The Morbe Dam located near Khalapur lies close to the existing Panvel-Karjat railway line. Morbe 

Dam is a gravity dam on the Dhavari River near Khalapur. The Morbe Dam is the main water source 

for the city of Navi Mumbai. It was built by the Water Supply and Sanitation Department of the 
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Government of Maharashtra. The height of the dam above lowest foundation is 59.1 m while the 

length is 3,420 m7. The volume content is 18,075 TCM3 and gross storage capacity is 119.804 MCM4. 

The minimum distance of dam structure from the proposed alignment is 374 m. The proposed tunnel 

at Wavarle is at distance of 1404 m from edge of the dam as shown in Figure 5. Hence, consultation 

was conducted with NMMC to understand dam safety aspects and is elaborated in Section 7.1.3. 

 

 
Figure 5: Morbe Dam and its distance from proposed alignment 

2.3.1.13 General Environmental Quality 

The Panvel-Karjat Region is surrounded by major MIDC industrial areas located in Taloja, Patalganga 

and Khopoli that house polluting industries. The effluents from these industries are discharged into 

the CETPs within the MIDC areas and are constantly monitored by the MPCB to check the functioning 

of the CETPs and their compliance to the effluent disposal standards. The problem of air pollution 

arises due to heavy traffic density near Panvel and Kamothe area. There is the typical problem of 

non-availability of buffer zone between the residential and the industrial zones, resulting in problems 

of air pollution and nuisance. Quarrying activity was rampant in the Region, mainly in the Panvel 

Taluka, erasing most of hilly portions in the Region. 

2.3.1.14 Proneness to Natural Disasters 

Proneness to natural disasters is very low in this Region. Landslides do occur in some of the hill 

slopes where improper construction methods are practiced. The natural topography of the Region 

helps in good storm water drainage, thus, reducing the possibility of floods. However, in some of the 

highly urbanized areas like Panvel water logging does occur in the low-lying areas during heavy 

rainfall. This region falls in Zone III: Moderate Damage Risk Zone (MSK VII) as per the Earthquake 

Hazard Map of BMTPC.  

                                                   
3 Source: http://india-wris.nrsc.gov.in/wrpinfo/index.php?title=Morbe_Dam_D04373 as accessed on Feb 15, 2017 
4Source: https://www.nmmc.gov.in/morbe-dam1 as accessed on Feb 15, 2017 

http://india-wris.nrsc.gov.in/wrpinfo/index.php?title=Morbe_Dam_D04373
https://www.nmmc.gov.in/morbe-dam1
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2.3.2 Socio-economic Profile  

Panvel-Karjat Stretch is spread over Panvel, Khalapur and Karjat Talukas of Raigad District. 

Population of Raigad District, as per census 2011, is 26,34,200 which increased by around 19% in the 

last decade. Raigad District is covered by 15 Talukas, namely, Alibag, Pen, Murud, Panvel, Uran, 

Karjat, Khalapur, Mangaon, Roha, Sudhagadh, Tala, Mahad, Mahasala, Shrivardhan and Poladpur.  

As per Census 2011, 44% of the total district population is based in Panvel, Khalapur and Karjat 

Talukas which indicates the high developmental growth in these Taluks. Average household size of 

Panvel, Khalapur and Karjat Talukas is 4.5. Sex ratio of Panvel Taluka is 889 and Khalapur Taluka is 

899 which are lower than that of Raigad District (959). Sex ratio of Karjat Taluka is 966, higher than 

that of the Raigad District. In general, ST population of Panvel, Khalapur and Karjat Talukas is higher 

than the SC population. SC population of Panvel Taluka is 6.64% while ST population is 8.66%. SC 

population of Khalapur Taluka is 6.5% and ST population is 13.85%. Karjat Taluka has 5.43% of SC 

population and 22.19% ST population which is highest amongst all the three Talukas of the Study 

area. The tribal in Raigad District mainly belong to the Katkari tribal community. Average literacy rate 

in the Study area ranges from 70-80% with male literacy rate higher than the female literacy rate in all 

the three Talukas. On an average, 40% of the total population is working population in Panvel, 

Khalapur and Karjat Talukas, which has almost remained same as in the last decade. In general, 

male working population is higher than the female working population. Most of the working population 

in Panvel, Khalapur and Karjat Talukas work as main workers.  

The economic activity of the District is primarily agriculture based. The agriculture sector has 

absorbed a major percentage of workers in the District. Rice is the main crop of the District. Good 

garden crops like Coconut, Arecanut, etc. are grown in the District depending upon the availability of 

water. Industrially, Raigad District as a whole is not much developed except for Khopoli, Karjat, 

Panvel and Taloje Panchnad Towns. These towns have industrial units manufacturing steel pipes and 

medicines. The State Industrial Policy is based on the basic decision of encouraging industries in the 

developing and under-developed areas of the District and to disperse industries from the heavily 

congested areas of Mumbai, Thane and Pune.   

Proposed alignment in Panvel-Karjat stretch falls within Panvel, Khalapur and Karjat Talukas of 

Raigad District. A total of 28 settlements (urban/rural) are located within the Panvel-Karjat stretch. Out 

of 30, 3 are urban areas (municipal corporation/municipal council/census town) and rest all are rural 

areas (villages). As per Census 2011, Panvel, Kalundre and Karjat are the urban areas whereas the 

remaining 27 are villages. Mudre Bhudruk and Pimploli Khurd mention in land acquisition data of 

MRVC are not listed in Census 2001 and Census 2011 data, as they are merged with neighbouring 

Panchayat. Hence, these villages are not considered for analysis. The list of the urban and rural areas 

located within the Direct Impact Zone along this stretch is shown in Table 1. 

Table 1: List of Urban and Rural areas within the Direct Impact Zone of Panvel-Karjat Stretch 

 Taluka Urban Areas Rural Areas 

Panvel Taluka 
Panvel (M Cl) 

Kalundre (CT) 

Vichumbe, Usarli Kh, Chikhale, Borle (Bherle), Sangade, 

Belavali, Bhingar, Bherle,Bhingarwadi,Mohope, Poyanje, 

Pali Bk,Barwai, Bhokarpada 

Khalapur Taluka 
 

Lodhivali, Nadhal, Chowk Manivali, Hatnoli, Morbe,  

Bhilvale,  Borgaon Bk, Wavarle 

Karjat Taluka Karjat (M Cl) Halivali, Deulwadi, Kirawali, Brahamnoli, Vanjhale 

Source: Census 2011 
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Amongst the 30 urban/rural areas, habitations of Panvel (M Cl), Vichumbe, Usarli Kh, Chikhale, 

Sangade, Bhingar, Poyanje, Barwai, Lodhivali, Nadhal, Chowk Manivali, Hatnoli, Wavarle, Bhilvale, 

Halivali, Deulwadi, Kirawali, Bramhnoli, Vanjhale Karjat (M Cl) are falling within the Direct Impact 

Zone. The settlements of 2 urban areas and 16 rural areas are falling within the Direct Impact Zone. 

Rest all of the rural areas have farm lands/pasture lands/barren lands falling within the Direct Impact 

Zone.  

The Urban Development Dept. (UDD), Govt of Maharashtra (GOM), has specified the area for Navi 

Mumbai Airport Influence Notified Area (NAINA) vide the Notification No. TPS-1712/475/CR98/12/UD-

12 dated 10th January 20135. The notification has also appointed CIDCO as a Planning Authority for a 

planned and orderly development within a radial distance of about 25 km from the proposed 

International Airport site Navi Mumbai.  

The NAINA region with respect to the proposed alignment is present in Figure 6. 

 

Figure 6: NAINA boundary and existing Panvel-Karjat alignment 

As per the NAINA notification, villages in our study area which are also listed in Schedule II of NAINA 

are as follows.:  

 Panvel Taluka: Chikhale, Vichumbe, Usarli Kh, Borle (Bherle), Sangade, Belavali, 

Bhingarwadi,  and villages excluding area under Matheran ESZ for  Bhingar, Bherle, Mohope, 

Poyanje, Pali Bk, Barwai, Bhokarpada 

 Khalapur Taluka: Morbe,  Bhilvale, Hatnoli, and villages excluding area under Matheran ESZ 

for Lodhivali, Nadhal, Chowk Manivali, Borgaon Bk, Wavarle 

 Karjat Taluka: No village under NAINA 

The provisions of Development Plan for NAINA shall also be applicable to these villages, however, 

presently; development plan is not finalized.  

                                                   
5 Source: https://cidco.maharashtra.gov.in/pdf/SPA/Naina_English__Gazette__notification.pdf  

https://cidco.maharashtra.gov.in/pdf/SPA/Naina_English__Gazette__notification.pdf
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 Socio-economic Aspects of the Urban Areas: 

As per Census 2011, Panvel (M Cl) has highest population, i.e. 1,80,020 which has drastically 

increased over last decade. Karjat (M Cl) has population of 29,663 while Kalundre (CT) has 

population of 6,626. Average household size in the urban areas is 4. Sex ratio of Panvel (M Cl) and 

Karjat (M Cl) is almost equal i.e. 946 which is higher than the sex ratio of year 2001 as 893 for Panvel 

(M Cl) and 933 for Karjat (M Cl). The increase in sex ratio in last decade shows the trend of in-

migration in these areas. As per Census 2011, Kalundre (CT) has sex ratio of 885 which is lesser 

than 931; the sex ratio as per Census 2001 which indicates the trend of out-migration in this area. SC 

population in Panvel (M Cl), Karjat (M Cl) and Kalundre (CT) is increased from 4.73% to 8.03%, 

4.32% to 12.45% and 4.19% to 5.61%, respectively in last decade. This indicates trend of in-migration 

of SC population in this area. The urban areas have ST population lesser than 5% of total population. 

The urban areas have literacy rate ranging from 77% to 84%. Male literacy rate in all the urban areas 

is higher than the female literacy rate. Percentage of workers in all the urban areas is ranging 

between 35-38%. Out of total male and female in urban areas, 51-55% of male are working while only 

13-19% of female are working. About 90% of the working population is working as main workers in 

the urban area. In urban areas, 91-93% of the male workers are working as main workers while 

female main workers range from 79-84%. All the workers in urban areas are working in industries, 

manufacturing and related activities and government/private offices. All the urban areas also receive 

floating population from nearby villages.  

 Socio-Economic Aspects of the Rural Areas: 

As per Census 2011, 7 villages of Panvel Taluka, 6 villages of Khalapur Taluka and 5 villages of 

Karjat Taluka are falling within the Study area. As per Census 2011, out of all the 27 villages of the 

study area, Vichumbe Village has highest population, i.e. 6,332, followed by Chowk Manivali Village 

having population of 3,309. Villages of Borle (Bherle), Mohope, Pali Bk, Morbe and Borgaon Bk have 

population lesser than 500. Average household size in the rural area ranges from 4 to 5. 

Mohope, Poyanje, Pali Bk, Belavali, Bhingar, Borgaon Bk, Brahamnoli, Kirawali have sex ratio greater 

than 1000. For most villages, sex ratio ranges between 900 to 1000, except for villages of Vichumbe, 

Usrali Kh, Borle and Morbe, which have sex ratio less than 900. Reduction in sex ratio over a decade 

can be attributed to male out-migration in this area. Vichumbe and Usrali Kh Villages have highest 

percentage of SC population, i.e. 16% of its total population. Barwai, Nadhal and Kirawali Villages 

have SC population ranging from 11% to 13% while all the remaining villages have SC population 

below 5%. Bherle Village has highest ST population, i.e. 99%, followed by Bhilavle Village with 91% 

and Brahamnoli village with 71% ST population. Morbe, Bhokarpada and Morbe have no ST 

population. Bhokarpada Village has highest percentage of literate population while Pali Bk has lowest 

at 25%. In general, male literacy rate is higher than the female literacy rate. Majority of the villages in 

the study area have working population less than 50%. Bhingar Village has highest working 

population at 51%. In general, male working population is higher than the female working population.  

Most of the people are working as marginal workers.  

The Demographic and Socio-economic Profile of Panvel-Karjat stretch are presented in Annnexure 

1. 

The Katkaris are one of the most marginalized communities of India, being designated as ‘Particularly 

Vulnerable Tribal Groups (PVTGs)’ within the Scheduled Tribes. Spread in pockets in Gujarat and 

Maharashtra, a substantial population (approx. 1,10,000) is spread across all of Raigad district. This 

annual ritual of migration is more pronounced in the Talukas of south Raigad for example, Mahad, 
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Mhasla etc. compared to the Talukas like Panvel, Karjat, Alibag etc. in north Raigad, and that’s also 

due to water scarcity in that region during the summers.6 

2.4 Land Requirements and Acquisition  

The proposed project shall require land for different purposes. Acquisition of land shall make affected 

families may be degraded by land and/or house and income opportunity. Therefore, every effort has 

been made to keep land requirements to the barest minimum by realigning the alignments away from 

private property / human habitation. After planning, the land requirement is kept at minimum and 

particularly, acquisition of private land was avoided.  

Table 2 indicates village wise land details with chainage from Panvel. Total 65.5219 Ha of land shall 

be acquired for the purpose of permanent usages. 58.1477 Ha of land is under private ownership, 

3.4665 Ha of land is under government possession and 4.9077 Ha to be diverted from the forest 

department.  

Table 2: Land Acquisition Details  

Sr 
No 

Village CH: From 
CH:  
To 

Private 
Land 

Government 
Land 

Forest 
Land 

Total 

 Panvel Taluka 

1 Usroli Khurd 1425 2700 
0.7697 0.0180 0.0000 0.7877 

2 Chikhale 2700 5100 
4.9910 0.0330 0.0000 5.0240 

3 Sangde 
5100 
5750 

5470 
6585 

1.4310 0.0240 0.0000 1.4550 

4 Belavali 5470 5750 
0.2171 0.0000 0.1715 0.3886 

5 Bhingar 6585 8150 
1.4810 0.0000 0.0570 1.5380 

6 Bhingarwadi 8150 8430 
0.1652 0.0000 0.0000 0.1652 

7 Bherle 8430 8600 
0.2074 0.0078 0.2700 0.4852 

8 Mohape 8600 9400 
1.8440 0.0000 0.0000 1.8440 

9 Poyanje 9400 10665 
6.7760 0.1930 0.0000 6.9690 

10 Barwai 
10693 
12000 

11715 
13875 

1.9627 0.0000 1.2067 3.1694 

11 Pali Budruk 11715 12000 
0.1290 0.0000 0.0000 0.1290 

  Sub-Total     19.97 0.2758 1.7052 21.9551 

 Khalapur Taluka   

12 Lodhivali 13980 14870 
0.9770 0.2346 

0.0000 
1.2116 

13 Nadhal 14894 16610 
2.5823 0.0562 

0.0000 
2.6385 

14 Chouk-Manivali 16490 17500 
1.6300 0.3140 

0.0000 
1.9440 

                                                   
6 Source: http://www.indiafellow.org/blog/2017/12/an-introduction-to-katkari-tribes-of-maharashtra/  

http://www.indiafellow.org/blog/2017/12/an-introduction-to-katkari-tribes-of-maharashtra/
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Sr 
No 

Village CH: From 
CH:  
To 

Private 
Land 

Government 
Land 

Forest 
Land 

Total 

15 Hatnoli 17700 20068 
1.4440 0.0890 

0.0000 
1.5330 

16 
Bhilavale 
(Niwade) 

20068 21559 
0.1400 0.6448 

0.0000 
0.7848 

17 Morbe 20990 21200 
0.1199 0.0000 

0.0000 
0.1199 

18 Vavarle 21559 24800 
5.5510 0.5882 

0.0000 
6.1392 

  Sub-Total     12.4442 1.9268 0.0000 14.3710 

Karjat Taluka 

19 Kiravali 24800 26400 
2.1673 0.2688 2.4975 4.9336 

20 Brahamnoli 26400 26657 
1.2170 0.0000 0.0000 1.2170 

21 Vanjhale 26657 28137 
5.3892 0.3557 0.7050 6.4499 

22 Deulwadi 28137 29440 
12.0629 0.6394 0.0000 12.7023 

23 Mudre Bhudruk 29440 29601 
3.0090 0.0000 0.0000 3.0090 

24 Halivali 29400 29601 
0.8840 0.0000 0.0000 0.8840 

  Sub-Total     
24.7294 1.2639 3.2025 29.1958 

  Total     57.1477 3.4665 4.9077 65.5219 

There are 84 structures are likely to be affected as part of dismantling/demolition activity for the 

project. Out of the total structures, 64 are residential, 1 commercial structures, 17  boundary walls and 

2 others are being impacted due to the proposed project. Total 4 common property resources are 

likely to be affected. Out of the total affected common property resources, 2 are toilets and 2 are other 

structures.
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Section 3 Legal and Administrative Framework and Applicable 
Policies  

3.1 Applicable Legislation and AIIB’s Environmental & Social Policy 

The Project will be implemented within the Indian legal framework (both Central and State / Region 

level) and will also comply with the safeguard policies of the AIIB. The applicable Indian 

environmental regulations, AIIB policies/directives and Government of Maharashtra (GoM) directives 

for the projects are presented in this section. 

It is our understanding that the proposed MUTP III components are not covered under the 

Environmental Regulatory Framework of the MoEF&CC. The AIIB Policies, which are applicable to 

the Project, are being reviewed such that the Project gets designed and implemented with full 

compliance to the requirements of these policies. As the Panvel-Karjat stretch is going to receive the 

funds from the AIIB; the applicability of the AIIB policies are assessed in detail for Panvel-Karjat 

stretch. 

3.1.1 Applicable Indian Legal Requirements 

All the applicable Policies, Rules and Regulations by Government of India (GOI), Government of 

Maharashtra (GOM) and Indian Railways and other best practices in Occupational Health and Safety 

and Disaster Management have been considered for preparation of ESMP.  

Clearances/ NOC/ approvals required under Indian legislative Rules and Regulations were 

understood after review of the environmental regulatory framework, the judicial and National Green 

Tribunal (NGT) pronouncements and discussion with the concerned regulatory authorities. 

There are various Acts, Rules and Notifications applicable for different environmental components 

such as Air Pollution, Water Pollution, Noise Pollution, Coastal Areas, Hazardous Materials Handling 

and Transport, Forest and Wildlife. In addition, regulatory provisions by way of Environmental 

Clearance also exist. The applicable acts and regulations are listed below:  

 Environmental (Protection) Act, 1986 

This is an umbrella Act for environmental protection. Various rules and notifications are issued from 

time to time under the provisions of this Act. Environmental Protection Rules (2000) specify standards 

for Ambient Air Quality whereas Noise Pollution (Regulation and Control) Rules, 2000 provide for the 

ambient noise standards in public places. However, legal mechanisms to achieve these are not 

explicit in terms of emission at source in transport sector except for the vehicle emission norms like 

Euro II or Bharat II that have been prescribed. The Environmental Impact Assessment Notification 

1994 (as amended in May 1997) make environmental clearance mandatory for 29 categories of 

developmental projects listed in Schedule I of the notification. Railways are not listed in Schedule I 

and hence, do not need environmental clearance. 

 Air (Prevention and Control of Pollution) Act, 1981 

Regular checking of emissions from construction machinery and all vehicles will be require to keep 

check on air emissions as prescribed by the Act. 

 Water Prevention and Control of Pollution) Act, 1974 

Various parameters in Effluents from construction sites and workshops will have to be controlled as 

per standards prescribed by the Act. 
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 Noise Pollution (Regulation and Control Act), 2000 

DG sets at construction sites and workshops should be provided with acoustics enclosures to control 

noise pollution. 

 Construction and Demolition Waste Management Rules, 2016 

The rules require waste generators who generate more than 20 tons or more in one day or 300 tons 

per project in a month to segregate the waste into four streams such as concrete, soil, steel, wood 

and plastics, bricks and mortar and also require to submit waste management plan with approvals 

from the local authority.  

In case of handling C&D waste, the Contractor shall use the waste at site to the maximum extent and 

remaining waste shall be handled the as per Construction and Demolition Waste Management Rules, 

2016.  

 Solid Waste Management Rules, 2016 

 The rules require waste generator to segregate and store the waste generated in three separate 

streams namely bio-degradable, non-biodegradable and domestic hazardous wastes in suitable bins 

and handover segregated wastes to authorised waste pickers or waste collectors. If quantity of solid 

waste generated is more than 5 metric tonnes per day, authorization is required from the State 

Pollution Control Board. 

Solid waste generated in the labour camps and site clearing is not expected to be more than 2 tons 

per day. Solid waste generated in labour camp plan will be included in labour camp management 

plan. The contractor will be responsible for safe and environmentally sound management of solid 

waste as per Solid Waste Management Rules, 2016.  

 The Maharashtra (Urban Areas) Preservation of Trees Act, 1975 

GoM legislation requires every local authority to constitute a Tree Authority. No tree can be felled 

without the permission of this authority. If any person, including an officer of the urban local authority 

or an officer of the State Government or the Central Government proposes to fell a tree, will have to 

obtain the permission of the Tree Authority for felling of trees in the right of way and follow the Tree 

Authorities stipulations in respect of transplanting or compensatory plantation. 

 Maharashtra Felling of Trees (Regulation) Act, 1964 and its Amendments 

This Act makes better provision for regulating the felling of certain trees in the State of Maharashtra, 

for the purpose of the preservation thereof, and for the protection of the soil against erosion. There 

are restrictions on felling of 15 species of trees which are specified in the Schedule of the said Act 

(called as “Scheduled Trees”) without the previous permission of the concerned authority.  

In the State of Maharashtra tree felling permission (i.e. excluding urban areas) is issued by the tree 

authority i.e. Range Forest Officer under the Act.  

As per section 3(1B) of the Maharashtra Felling of Trees (Regulation) Act, 1964; the permission to fell 

trees shall be granted subject to the condition that the applicant shall plant equal number of trees of 

the same or any other species as the Tree Officer may direct, on the same site or other suitable place 

in the vicinity in the ensuing plantation season. 
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 National Green Tribunal (NGT) Orders 

National Green Tribunal has made it mandatory to obtain environmental clearances for Indian Railway 

projects before any work begins on the ground in a case of Vikrant Tongad Vs Noida Metro Rail 

Corporation & Others on 31st May, 20167. However, Supreme Court has stayed the NGT order on 

15th September, 2016 in a judgement of Dedicated Freight Corridor Corporation of India Ltd (DFCCIL) 

and the Metro Rail against the order passed by the green tribunal that they are required to seek ECs 

for all their projects. Hence, environment clearance for railways is not required at present8.  

 Flyash Utilisation Notification, 1999 and subsequent amendments 

The provisions under the notification are as follows: 

o Every construction agency engaged in construction of buildings within radius of 300 km of 

coal or lignite based thermal power plants shall use only flyash based product for construction 

such as cement or concrete, fly ash bricks or tiles or blocks or clay fly ash bricks or tiles or 

blocks or cement fly ash bricks or tiles or blocks or similar products or combination or 

aggregate of them in every construction project. This provision is also applicable to all 

construction agencies of Centre or State or Public or Private sector. The design approving 

agency or agency undertaking construction shall comply to provisions and submit returns to 

State Pollution Control Board or Committee as applicable. 

o The notification states that the coal or lignite based thermal power plants shall within a radius 

of three hundred kilometers bear the entire cost of transportation of ash to the site of road 

construction projects under Pradhan Mantri Gramin Sadak Yojna and asset creation 

programmes of the Government involving construction of buildings, road, dams and 

embankments. 

o It is mandatory to use  ash based bricks or products in all Government Scheme or 

programmes e.g. Mahatma Gandhi National Rural Employment Guarantee Act, 2005 

(MNREGA), Swachh Bharat Abhiyan, Urban and Rural Housing Scheme, where built up area 

is more than 1000 square feet and in infrastructure construction including buildings in 

designated industrial Estates or Parks or Special Economic Zone. 

o Provisions for use of fly ash, fly ash based products, construction technique in building 

material, road embankments shall be mentioned in tender documents. 

o Use of flyash to fill up void created from soil borrow area as part of embankment project. 

“Study Report on Use of Coal Ash in Railway Embankment” by Research Designs and Standards 

Organisation (RDSO)9 states that  

o Railway embankment is quite different from road embankment due to the fact that they are 

designed for higher axle loads and very tight safety tolerance therefore, coal ash cannot be 

used directly in railway embankment.  

o The study reveals that fly ash is cohesionless and highly erodible in nature, has low density 

and high void ratio, as such, it may not behave as ideal material for construction of railway 

embankments. 

                                                   
7 Source: http://www.indiaenvironmentportal.org.in/files/Noida%20Metro%20NGT%20Judgement%202016.pdf  
8Source:http://www.thehindu.com/news/national/SC-stays-NGT-order-asking-Railway-Metro-to-seek-EC-for 

projects/article14436256.ece  
9 Source: http://www.rdso.indianrailways.gov.in/works/uploads/File/s_005.pdf  

http://www.indiaenvironmentportal.org.in/files/Noida%20Metro%20NGT%20Judgement%202016.pdf
http://www.thehindu.com/news/national/SC-stays-NGT-order-asking-Railway-Metro-to-seek-EC-for%20projects/article14436256.ece
http://www.thehindu.com/news/national/SC-stays-NGT-order-asking-Railway-Metro-to-seek-EC-for%20projects/article14436256.ece
http://www.rdso.indianrailways.gov.in/works/uploads/File/s_005.pdf
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o To overcome these inherent geotechnical short comings, construction of embankment with fly 

ash requires specialised method wherein fly ash has to be used in combination with naturally 

occurring soil.  

o Extensive monitoring of field performance of embankment constructed with fly ash on an 

experimental basis is required before usage of fly ash could be propagated on wider scale. 

“Use of Flyash as Admixture in Concrete” by Research Designs and Standards Organisation 

(RDSO)10 states that  

o It is generally agreed that the use of flyash, particularly as an admixture rather than as a 

replacement of cement.  

o Admixtures are used to accelerate or retard the setting time of concrete, to reduce water 

content and improve strength and to increase slump or reduce cement content and to improve 

the overall durability of concrete. Admixtures can be defined as materials other than water, 

cement and aggregate, added to concrete immediately before or during mixing.  

o To utilize flyash as admixture, flyash shall confirm to IS: 3812 Part–1 2003 formulated by 

Bureau of Indian Standard (BIS). 

Hence, utilization of flyash in construction shall be adhered to Flyash Utilization Notification.  

 MoEF&CC Eco-Sensitive Area Notifications  

The notifications mention the prohibitive/ restricted activities and the minimum distance to be 

maintained for any sort of activities such as non-establishment of any industrial unit adjacent to the 

eco-sensitive zone, no construction activities to be entertained in the vicinity and quarrying and mining 

to be strictly prohibited. In addition to the above activities tree felling, ground water extraction, 

increased noise levels, discharge of effluent and solid waste disposal are also strictly restricted 

activities in the ESA. 

 Matheran and surrounding region as an Eco-Sensitive Zone, 2003 (as amended in 2004) 

o In areas other than Matheran Municipal limits:- 

 There shall be no reduction in Tribal Area, Forest Zone, Green Zones and Agricultural 

Area. 

 All development activities including additions, alterations, demolitions, repairs, 

renovations and restorations of buildings shall require prior approval of the Monitoring 

Committee and shall be subject to heritage clearance if necessary 

o Quarrying and Mining activities shall be banned in the Eco-sensitive Zone and no fresh 

mining lease shall be granted. 

o There shall be no felling of trees whether on Forest, Government, Revenue or private lands, 

without the prior permission of the State Government in case of forest land, and the 

respective District Collector in case of Government, Revenue and private land, as per 

procedure which shall be laid down by the State Government. 

                                                   
10Source:http://www.rdso.indianrailways.gov.in/works/uploads/File/Pamphlet%20on%20Use%20of%20Fly%20ash%20as%20A

dmixture%20in%20Concrete.pdf  

http://www.rdso.indianrailways.gov.in/works/uploads/File/Pamphlet%20on%20Use%20of%20Fly%20ash%20as%20Admixture%20in%20Concrete.pdf
http://www.rdso.indianrailways.gov.in/works/uploads/File/Pamphlet%20on%20Use%20of%20Fly%20ash%20as%20Admixture%20in%20Concrete.pdf
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o Extraction of ground water for industrial, commercial or residential complexes shall require 

prior written permission, including the amount that can be extracted, from the State Ground 

Water Board. No sale of ground water shall be permitted except with the prior approval of the 

Monitoring Committee constituted under paragraph 4 of this notification. All steps shall be 

taken to prevent contamination or pollution of water, including from agriculture activities. 

 Regulations related to Social Aspects: 

The Acts & Regulation dealing with social aspects applicable to the project will be covered in detail in 

Social Impact Assessment study. The relevant Act & Regulation are as follows: 

o The Right to Fair Compensation and Transparency in Land Acquisition, Rehabilitation and 
Resettlement Act, 2013  

o Maharashtra Project Affected Persons Rehabilitation Act, 1986 including SRA scheme (as 
amended)  

o The Child Labour (Prohibition and Regulation) Act, 1986, The Bonded Labor (Abolition) Act, 
1976 

o  Minimum Wages Act, 1948, The Payment of Wages Act, 1936, amended in 2005  

o Maharashtra Labour Welfare Fund Act, 1953 (as amended)  

o The Equal Remuneration Act 1976, Workmen's Compensation Act, 1923 

o Inter-State Migrant Workmen’s (Regulation of Employment & Conditions of Service) Act,  
1979  

o Building and Other Construction Workers' Welfare Cess Act, 1996  

o Contract Labour (Regulation & Abolition) Act 1970 & Central Rules, 1971  

3.1.2 Applicability of AIIB’s Environmental and Social Framework (ESF) 

The EA study is being carried out in accordance to the AIIB’s Environmental and Social Policy (ESP) 

which sets forth mandatory environmental and social requirements for each Project. And 

Environmental and Social Standards (ESS) which set out more detailed mandatory environmental and 

social requirements relating to the following11:  

 ESS 1: Environment and social assessment and management 

 ESS 2: Involuntary Resettlement 

 ESS 3: Indigenous People 

ESS 1 Environment and Social Management and ESS 2 Involuntary Resettlement are applicable 

for this project.  

The ESS 1 aims to ensure the environmental and social soundness and sustainability of Projects and 

to support the integration of environmental and social considerations into the Project decision-making 

process and implementation. ESS 1 is applicable if the Project is likely to have adverse environmental 

risks and impacts or social risks and impacts (or both). The scope of the environmental and social 

assessment and management measures are proportional to the risks and impacts of the Project. ESS 

1 provides for both quality environmental and social assessment and management of risks and 

impacts through effective mitigation and monitoring measures during the course of Project 

implementation. The ESS 1 defines the detailed requirements of the environmental and social 

assessment to be carried out for any project to be financed by the Bank. 

                                                   
11 https://www.aiib.org/en/policies-strategies/_download/environment-framework/Final-ESF-Mar-14-
2019-Final-P.pdf 

https://www.aiib.org/en/policies-strategies/_download/environment-framework/Final-ESF-Mar-14-2019-Final-P.pdf
https://www.aiib.org/en/policies-strategies/_download/environment-framework/Final-ESF-Mar-14-2019-Final-P.pdf
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The ESS 2 is applicable if the Project’s screening process reveals that the Project would involve 

Involuntary Resettlement (including Involuntary Resettlement of the recent past or foreseeable future 

that is directly linked to the Project). Involuntary Resettlement covers physical displacement 

(relocation, loss of residential land or loss of shelter) and economic displacement (loss of land or 

access to land and natural resources; loss of assets or access to assets, income sources or means of 

livelihood) as a result of: (a) involuntary acquisition of land; or (b) involuntary restrictions on land use 

or on access to legally designated parks and protected areas. It covers such displacement whether 

such losses and involuntary restrictions are full or partial, permanent or temporary. The ESS 2 defined 

detailed requirements of resettlement planning of the projects involving involuntary resettlement. 

Thus, the EA study has been carried out to meet the requirements in AIIB’s ESP and ESS 1. 

MRVC has engaged a Social Consultant to identify important social aspects such as places of 

worship and other community assets, socio-economic set up, issues related to land acquisition and 

resettlement. The Social Consultant has prepared a Social Impact Assessment and a Resettlement 

Planning Framework accordance with AIIB’s ESP and ESS2. 
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Section 4 Baseline Environmental Profile  

Baseline Environmental Profile for Panvel-Karjat stretch were carried out by undertaking several site 

investigations such as Site Familiarization Walks and Wind-Shield Survey, Detailed Reconnaissance 

Survey, Mapping of Sensitive receptors as a part of Strip Mapping and Baseline Environment 

Monitoring. The details of all these site investigations are described in following sections. 

4.1 Site Reconnaissance Surveys 

Site Reconnaissance Surveys of the MUTP III project areas were conducted to understand the 

general characteristics of the project areas.  

4.1.1 Site Familiarization Walks & Wind-Shield Survey 

Site Familiarization Walks involve systematic observations made on foot and Wind-Shield Survey 

involves systematic observations made through a moving vehicle for general examination of the Study 

area prior to the detailed field study.  

Reconnaissance surveys include collecting primary information necessary for evaluating the Panvel-

Karjat stretch and identify areas of concern while conducting the Detailed Reconnaissance Survey. 

Following observations were made during Site Familiarization Walks & Wind-Shield Survey. 

o There are a total of three stations in the Panvel-Karjat stretch, namely Chikhale, Mohope and 

Chowk. 

Sr. 
No. 

Station 
Chainage from CSTM-Diva 

(Km) 
Chainage from Panvel Station 

(Ch.) 

1.  Panvel Km 68/16 Ch. 0+000 

2.  Chikhale Km 71/14-15 Ch. 3+830 

3.  Mohope Km 77/24-26 Ch. 9+622 

4.  Chowk Km 85/9-10 Ch. 17+240 

5.  Karjat Km 99/28-30 Ch.27+930 

 

o The major landuse in this area is agriculture – crop land. In general, people cultivate rice and 

vegetables depending on the seasons and water availability.  

o Major population is concentrated at Panvel and Karjat. 

o Proposed tracks are crossing Kalundre River between Ch.0+600 to Ch.0+700 (Km 68/39-45). Kirki 

River is passing along the southern side of the proposed tracks. The proposed tracks are crossing 

the minor streams/tributaries of Kirki River at Ch. 5+100 (Km 73/2-3). Similarly, Ulhas River is 

passing on the eastern side of the proposed tracks closer to the Karjat Station. The proposed 

tracks are crossing the minor streams/tributaries of Ulhas River. 

o In addition to the urban settlements of Panvel and Karjat areas, some rural habitations are located 

close to the proposed tracks, which mainly include Chikhale, Sangade, Bhingar, Mohope, Poyanje, 

Barvai, Lodhivali, Chowk, Hatnoli, Wavarle, Kirawali, Deulwadi and Halivali. 

o Few industries are located along the NH-4 and AH-47. 

o The route has one small tunnel (Dandphata Tunnel) before Chowk Station between Ch. 14+756 to 

Ch.14+975 (Km 82/14-19) and a longer tunnel (Wavarle Tunnel) starting at Km 90/12 and ending 

at Km 93/7 between Chowk and Karjat Stations. 

o Matheran Forest area exists between Mohope and Karjat Stations. 

o After crossing the Chowk Station while moving towards Karjat Station, Morbe Dam is present at 

minimum distance of 374 m, parallel to the existing railway line between Ch. 17+600 to 21+600 

(Km 85/27-89/11). 
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o The area houses the water treatment plant between Ch. 12+900 to 13+300 (Km 80/14-81/13) and 

pipelines supplying water to Navi Mumbai area from the Morbe Dam on the left side of the existing 

Mohope-Chowk track. 

o There are several religious structures on both sides of the existing railway track, which may be 

considered as sensitive receptors enroute. However, none of the religious structures are located 

within the proposed railway boundary. 

o The study area does not have any heritage structure or archeologically important building.   

4.1.2 Detailed Reconnaissance Survey 

Detailed Reconnaissance Survey includes collecting primary information necessary for evaluating and 

identifying areas of concern. The detailed site reconnaissance survey was carried out along all the 

three-proposed stretch to observe the following aspects:  

o Details of route vis-à-vis topography of the area – plain, rolling or hilly. 

o Location of all the main features of the project which mainly includes major bridges, minor bridges, 

ROBs, RUBs, level crossings, etc. 

o Existing means of communication – bus, shared auto-rickshaws, jeep tracks, railway network, etc. 

o Constraints during construction on account of access roads, creeks, rivers, residential areas, 

slums, religious places, schools, colleges, government offices, post offices and other sensitive 

receptors enroute the proposed alignments  

o Climatic conditions – temperature, rainfall, humidity  

o Tracing of the route of the proposed alignments to understand the areas passing through forest 

land or eco-sensitive areas  

o Locations where the alignment is crossing with railway lines and existing roads 

o Ecology or environmental factors along the proposed alignments  

o Identification of sensitive locations for environmental monitoring  

The key observations of the detailed site reconnaissance survey for Panvel-Karjat stretch are 

presented in Table 3. 

Table 3: Key Observations: Panvel-Karjat Stretch 

Description 
of the Area 

Key Observations 

Panvel Station 
at Ch. 0+000 
(Km 68/16) 
and area 
between 
Panvel and 
Chikhale 
Stations 

 Panvel Station is surrounded by dense habitation mainly residential and 
commercial complexes. 

 Access road to Panvel Station is in good condition. 

 The proposed tracks are going to cross the Kalundre River at Br. No. 68/2 at 
Ch.0+600 to Ch.0+700 (Km 68/39-45) and Kirki River at  Br. No. 73/1 at Ch. 
5+100 (Km 73/2-3). 

 The area between Panvel and Chikhale Stations is mainly covered by farmland.  
Rice and vegetables are mainly grown in this area. 

Chikhale 
Station at Ch. 
3+830 
(Km 71/14-15) 
and area 
between 
Chikhale and 
Mohope 
Stations 

 Internal approach road to Chikhale Station is narrow and in poor condition. 

 Narrow bridge need to be crossed for accessing the station. Hence, material and 
equipment movement may be impacted if this road will be used during 
construction.   

 Chikhale Station is located next to the RUB Br. No. 71/1 at Ch. 3+677 (Km 71/11-
12). Considerable filling material will be required to raise the height near the 
Chikhale Station. 

 Station condition is extremely poor – may need to construct a new station to cater 
to the needs of increased traffic.  

 Additional Railway Bridge over the Mumbai-Pune Express Highway crossing the 
alignment at Ch.4+019 (Km 72/1-2) for the proposed tracks on the Eastern side of 
the platform will need to be constructed. 

 Likely impact on the traffic on Mumbai-Pune Express Highway Section during 
construction of additional Railway Bridge over the Express Highway for the 
proposed tracks.  
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Description 
of the Area 

Key Observations 

 Towards the Southern side of the existing station and proposed tracks there is no 
habitation at Chikhale Station. 

 A RUB is located adjacent to Chikhale Station, which is surrounded by farmland 
on both sides. 

 The area is electrified but has frequent power shut-downs. 

 The proposed track will cross Kirki River at Ch. 5+100 (Km 73/2-3), very close to 
Chikhale Station while moving towards Mohope Station. The major bridge Br.No. 
73/1 will be constructed at this location.  

 Except the scattered habitations of Chikhale, Sangade and Bhingar Villages, the 
area between Chikhale and Mohope Stations is covered by farmlands. The area 
is mainly dependant on paddy and vegetable cultivation. 

 Few households of Sangade and Bhingar Villages are located very close to the 
existing railway track. 

 The approach road for reaching Bhingar Village passes through a RUB Br. No. 
75/2. A new RUB construction at Ch. 7+327 (Km 75/2-3) will be required to cater 
to the proposed tracks. Movement of the villagers /vehicles through the 
underpass may get obstructed during the period of construction.  Alternate route 
may have to be used by the villagers during the construction period. 

 Utility Corridor crosses the approach road to Bhingar Village. High Pressure Gas 
Pipeline of GAIL and HPCL - Mumbai Pune Solapur Pipeline (MPSPL) (petroleum 
product pipeline) is passing parallel to the approach road to Bhingar village.  
Utmost care needs to be taken to ensure that the heavy truck movement during 
construction stage would not damage these buried pipelines. 

Mohope 
Station at Ch. 
9+622 
(Km 77/24-26) 
and area 
between 
Mohope and 
Chowk 
Stations 

 Mohope railway station and its surroundings can be only accessed through a 
single road on the eastern side, which is circuitous and narrow. Material 
movement during construction stage will not be possible through this narrow 
road. 

 Station Master mentioned that they are facing public agitations for almost past 10 
years. The land of Poyanje Village was acquired to construct new railway station. 
But the station is named as “Mohope” which is an adjoining village. The villagers 
expected to name the station as “Poyanje” and not as “Mohope”. 

 On account of the issues between Poyanje Villagers and the Railways, presently 
village has stopped water supply to the Mohope Station. Also, material 
transportation for railway works was objected by the villagers in the past. 

 The other side of the station has Barvahi River and farm land. 

 Gas Pipeline of GAIL crosses approach road to the Station. 

 Utility (Power) Lines on Northern side of existing track (Pole 78/7) may need to be 
shifted. 

 Water Treatment Plant (WTP) having Capacity 450 MLD is located enroute from 
Mohope to Chowk Station, at Bhokarpada Village, which is operated by Navi 
Mumbai Municipal Corporation (NMMC). The WTP is located in the Southern side 
of the existing railway track at Ch. 12+900 to 13+300 (Km 80/14-81/13).  The 
treated water storage tank is located on the Northern side of the existing railway 
track. Raw water is sourced from Morbe Dam (which is at higher elevation). The 
raw water flows under gravity to the WTP (this pipeline is laid parallel to the 
highway). After chemical treatment/post chlorination, the treated water is pumped 
to the elevated storage tank in the Northern side (on the Hill) across from the 
railway track.The treated water is conveyed through two pipelines, one is of 
Maharashtra Jeevan Pradhikaran Scheme and the other one is of NMMC. 

 The utility water lines crosses thrice through the existing alignment. First from 
dam side at chainage 17+463 and then flows parallel to the alignment, adjacent 
to the old puna highway, then connects to the WTP system and crosses 
alignment again at chainage 12+920 and last at chainage 12+763 from where the 
lines moves towards Navi Mumbai for water distribution. These water pipelies at 
the said crossover point are protected by bridges to maintain the structural 
integrity of the system, 85/1 near dam , 80/4 near WTP and 80/3 (major bridge). 

 HPCL - Mumbai Pune Solapur Pipeline (MPSPL) (petroleum product pipeline) 
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Description 
of the Area 

Key Observations 

crosses the approach road to Bhokarpada Village which is a RUB.  

 One additional bridge needs to be constructed for the proposed track close to 
Bhokarpada. Movement of the WTP staff/vehicles going to WTP (elevated 
storage reservoir) area through this RUB may get obstructed during the period of 
construction.   

 The first tunnel before Chowk railway station between Ch. 14+756 to Ch. 14+975 
(Km 82/14-19), starts from Dandphata Village and ends in Varose Village.  

 A quarry is under operation near the tunnel. 

 Few resorts exist in this area.  Few houses were also noticed on its either sides 
at the exit of the Tunnel (Varose Village). This area will get impacted due to 
construction of additional tunnel between Dandphata and Varose.  

 The proposed tracks near Dandphata will be at higher elevation than the average 
ground level. Hence, considerable filling/material handling will be required to raise 
the height and to meet the elevation difference.  

 Water pipeline was observed near the railway line at Nadhal Village. The pipeline 
is abandoned, as reported by the villagers nearby. The pipeline was installed to 
convey water from reservoir near Morbe Dam. 

 After Varose Village, the area closer to NH-4 is covered by industries.  

Chowk Station 
at Ch. 17+240 
(Km 85/9-10) 
and area 
between 
Chowk and 
Karjat Stations 

 Approach road to the Chowk Station is narrow, after crossing the RUB. 

 Water supply pipelines, which supply water to towns/villages under Maharashtra 
Jeevan Pradhikaran Scheme and NMMC, are located very close to the existing 
tracks.  Due care should be taken during the construction stage.  

 Level Crossing is observed enroute to Chowk Station (North) and Morbe Dam. 

 The shortest distance between the existing track and Morbe Dam embankment is 
approximately 374 m. Morbe Dam is the main source of water supply to NMMC 
area and many other towns/villages. 

 Towards the Northern side of the existing station / track, the habitation is located 
very close to the station. Few houses of Chowk Village will get impacted due to 
the proposed alignment.  

 A tribal colony is located near Morbe Dam. 

 After Morbe Dam, from Wavarle Village the tunnel starts at Km 90/12 and ends at 
Km 93/7 in Halivali Village. 

 Habitation of Wavarle Village is located very close to the existing tunnel. The new 
tunnel will affect the houses of Wavarle Village located on the northern side of the 
existing tunnel. Some weekend homes are located on the southern side of the 
existing tunnel. 

 The approach road near the entrance of Wavarle Tunnel is narrow. Hence, 
transportation of goods/material and tunneling equipment may become a problem 
during construction stage. 

 The habitation of Halivali Village is located at a distance of 0.5 km from the end 
point of Wavarle Tunnel, on southern side of the proposed track. Similarly, 
habitation of Kirawali village is located on the northern side of the proposed track, 
at distance of 0.6 km from the tunnel end point. Hence, these habitations will be 
impacted during the tunnel construction work. 

 After end of the Wavarle Tunnel, the habitations of Halivali, Kirawali, Bamnoli and 
Deulwadi villages are located very close to the proposed tracks. A similar 
scenario is observed in Karjat Municipal Council area too.  

Karjat Station 
at Ch.27+930 
(Km 99/28-30) 
and 
surroundings  

 Karjat Station is surrounded by dense habitation of Karjat Municipal Council. 
Eastern side of the station area is denser as compared to the western side. 

 Access to the Karjat Station is also narrow on both East and West sides. 

 Karjat Station area has mixed landuse. 

 Ulhas River flows very close to the Karjat Station area. 

In addition to the station area and surroundings in Panvel-Karjat Road Stretch, the field visit to all the 

major bridges, few minor bridges, existing ROB, RUB and level crossings were conducted to 
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understand the environmental impacts, constraints during construction and finalisation of the sampling 

locations. The some of the important features are presented below in photographs. 

 

 
Tunnel near Nadhal village near WTP 

 

 
Surroundings of Tunnel near Nadhal village  

 

 
Farmland near existing alignment  

at Bhingar village 

 

 
Residential Buildings near railway track  

close to Karjat station 

 

 
Chikhale Railway Station  

 

 
WTP near Bhokarpada village 
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RUB at Bhingar Village  

 

Matheran Forest Area and Farm Land  

4.2 Mapping of Site Sensitivities and Preparation of Strip Maps 

Strip mapping is being carried out as part of the EA study with an objective to incorporate physical, 

social and natural environment data in a spatial format. This includes plotting the physical features, 

natural features, and sensitive receptors within the ROW and the Direct Impact Zone. Strip maps are 

prepared for the entire stretch of the proposed alignments on Panvel-Karjat, stretch.  

Strip mapping indicating environmental features along the stretch up to 200 m on either side of the 

proposed railway boundary is carried out to assess the impact on existing environmental 

features/resources/utilities in the immediate vicinity. The strip maps are a series of maps with the 

same scale. A set of maps containing existing tracks, proposed alignment, demarcated Direct Impact 

Zone, proposed MUTP-III project activities along with the sensitive receptors are prepared as part of 

strip mapping exercise. The strip size is decided based on the width of the stretch of the study area 

and the shape of the alignment. In general, the linear stretch of the proposed alignment is divided into 

strips with grid size of 1 km x 0.7 km. Some geographic overlap between adjacent maps is considered 

as shown in Figure 7. 

The percentage of the overlap area depends on the shape of the alignment and the Direct Impact 

Zone. To cover the full study area the percentage of overlap is considered as 10% or 20% in Panvel-

Karjat stretch.   

 
Figure 7: Grid Size for Strip Map 

Thematic maps showing sensitive receptors, sensitive ecological zones, archaeological monuments, 

natural disaster and general landuse-landcover is prepared to present a complete scenario of the 

baseline environmental conditions in the study area. In addition to detailed strip mapping within the 
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Direct Impact Zone, mapping of the sensitive receptors is done for the project influence area of 5 km 

stretch on either side of the proposed alignments.   

The list of features marked is shown in Table 4 below; this list is further populated with any site-

specific receptors during the detailed ground-truthing work. 

Table 4: List of Features for Strip Mapping 

Sensitive Receptors  Physical Features  

• Habitations / Settlements – types incl. 
Slums, urban, rural, etc.  

• Heritage Structures 
• Graveyards / cremation ground 
• Schools / Anganwadi / Homestead / 

Colleges 
• Hospitals / Health Centres 
• Public services 
• Grain / Cement Storage yards 
• Church / Temples / Mosques / Road-side 

Shrines – Permanent as well as semi-
permanent structures 

• Water bodies – river / creek / canal / 
ponds 

• Salt pans 
• Aqua farms 
• Protected Forests / Reserved Forests / 

Social Forestry areas 
• Gauchar Land / grazing lands 
• Plantations (chickoo, coconut, etc.) / 

Large Trees 
• Sand mining / river dredging areas/Stone 

quarries 

• Proposed Alignment 
• National and state highways, district and 

village roads 
• Tunnel(s)  
• Bridges (major / minor) 
• Culverts  
• Dams / Bandharas/Reservoirs  
• MIDC industrial area / other industries / 

Power Plant  
• Water Treatment Plant / Water Supply 

Pipelines 
• Railway Over Bridges (ROB) 
• Railway Under Bridges (RUB) 
• Foot Over bridges (FOB) 
• Level Crossings  
• Platforms 
• Utility Lines – Power, water, sewage, 

other pipelines, etc. 
• Low Lying / water logging areas 
• Railway Siding 
• Railway ROW or the Railway Land 

boundary 
• Construction Areas (presently, bridges 

under construction, etc.) 

Mapping of the sensitive receptors for the project influence area of 5 km stretch on either side of the 
proposed alignments for all the Panvel-Karjat stretch is presented in Annexure 2. 

Two phase methodology was adopted for preparation of strip maps. 

Phase -1: Identification of sensitive receptors based on secondary information  

The sensitive receptors were identified through various types of secondary information available in 

public domain. The base of landuse-landcover map was analyzed to understand the general landuse 

pattern of the area.  In addition, the mapping of few of the sensitive receptors like schools, colleges, 

police stations, post offices, petrol pumps, fire stations and other public services, 

church/temples/mosques/road-side shrines, water bodies, sand mining/river dredging areas/stone 

quarries, aqua farms, salt pans and heritage structures was done through secondary information. This 

information was verified on ground through detailed field survey. In addition, the information collected 

through detailed site reconnaissance survey was added as additional information. The physical 

features like major bridges, minor bridges, culverts, ROBs, RUBs, level crossings and tunnels were 

mapped based on the information provided by MRVC. Similarly, the identification of sensitive 

receptors in the project influence area has been carried out based on desktop research. 

Phase-2: Detailed Field Survey for verification of the sensitive receptors  

A detailed survey was conducted in the Direct Impact Zone to verify the sensitive receptors and 

physical features, which were identified through secondary information. Additional sensitive receptors 
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and physical features were mapped by walking along the proposed alignment and area within the 

Direct Impact Zone. Some of the sensitive receptors in the project influence area were verified on 

ground during the detailed field survey. 

For identification of sensitive receptors and demarcation of the physical features, Global Positioning 

System (GPS) devices were utilized. In addition, the GPS survey was conducted to confirm the use of 

each of the building units/complexes. i.e. residential, commercial, industrial and institutional. Through 

ground truthing, all the sensitive receptors, physical features and building uses was verified. 

Photographs of each type of sensitive receptor and land use category were also collected. 

Additionally, this survey also has helped in collecting the geographical coordinates of the villages 

falling on the alignment and their special features such as agricultural land and settlements.  

All the GPS based information, landuse-landcover maps, administrative boundaries, existing railway 

tracks, road connectivity and other physical features of MUTP-III projects have been converted into 

Geographical Information System (GIS) platform for preparation of the strip maps.   

The analysis of the strip map has been used as a tool for identification of environmental impacts of 

the study area. 

The Strip maps for Panvel-Karjat stretch are presented in Annexure 3. 

4.3 Landuse  

Land use of the Study area has been analyzed based on satellite data interpretation and on-ground 

verification during field surveys. The study area includes both; urban and rural area which has 

changed over a period of time. Hence, change in land use pattern over the period of 2005-06 to 2011-

12 is studied in detail. Data from IRS P6, Linear Imaging Self Scanning Sensor (LISS III) is available12 

for Kharif (Aug –Nov), Rabi (Jan- Mar) and Zaid (April- May) seasons which were used to derive 

information on the spatial and temporal variability of different land use / land cover categories. 

Key observation of Panvel-Karjat stretch from the land use / land cover analysis is described as 

follows: 

 There is not much change in the landuse from 2005-06 and 2011-12 except the increase in 

the spread of the urban area.  

 Major Landuse is Panvel-Karjat area is Agriculture–Crop land.  

 Built up area is very sparse in the study area. Major urban built up area is concentrated at 

Panvel and Karjat and small rural settlements are seen all along the track.  

 Hilly forest area is seen between Mohope and Karjat which is Matheran Eco-sensitive zone 

 Another major landuse is waste/scrub land, mainly near Mohope, Chowk and Karjat stations.  

 Kalundre River is the only major water body crossing the alignment at Panvel. Minor streams 

of Kirki river and Ulhas river are crossing the alignment in Sangade village and Karjat 

respectively.  

The Landuse maps for Panvel-Karjat stretch is presented in Annexure 4.  

4.4 Ecology and Biodiversity  

Biodiversity is defined as species, genetic, and ecosystem diversity in an area, sometimes including 

associated abiotic components such as landscape features, drainage systems, and climate 

(Swingland, 2000).  

                                                   
12 Source: http://bhuvan.nrsc.gov.in/ 

http://bhuvan.nrsc.gov.in/
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In last few years, rate of species loss has increased drastically. Depletion of biodiversity is mainly due 

to intense anthropogenic pressure owing to “Population Explosion” mainly for expansion of 

agriculture, over exploitation of forests for day to day needs, over grazing and illicit felling, shifting 

cultivation, development activities like, irrigation, construction of hydro-electric dams, road 

construction including mining activities- all leading to dysgenic selection. This indicates that assessing 

biodiversity is a must for MUTP-III project. 

Aspects related to ecology and biodiversity that must be given High Priority for Conservation during 

MUTP-III Project are as follows: 

 Support endemic, rare, declining habitats/species/genotypes 

 Support genotypes and species whose presence is a prerequisite for the persistence of other 

species 

 The activities related to project which may act as a buffer, linking habitat or ecological 

corridor, or play an important part in maintaining environmental quality  

 Support habitats, species populations, ecosystems that are vulnerable, threatened throughout 

their range and slow to recover 

 Support particularly large or continuous areas of previously undisturbed habitat 

 The activities related to project which may act as refuge for biodiversity during climate 

change, enabling persistence and continuation of evolutionary processes 

 Support biodiversity for which mitigation is difficult or its effectiveness unproven including 

habitats that take a long time to develop characteristic biodiversity, the areas which are 

currently poor in biodiversity but have potential to develop high biodiversity with appropriate 

Intervention  

The major ecology prevailing in the study area is as follows: 

1. Forest ecosystem: 

Semi-evergreen Forest: 

Semi-evergreen forests are found in the Western Ghats, Andaman and Nicobar Islands, and the 

Eastern Himalayas. Such forests have a mixture of the wet evergreen trees and the moist deciduous 

trees. The forest is dense and is filled with a large variety of trees of both types.  

The proposed alignment is passing through the Matheran Forest at 4 locations between Ch. 8+100 to 

8+900, 11+650 to 14+150, 14+700 to 15+100 and 22+950 to 25+900. 

Objective: 

The main objective of ecology & biodiversity study for MUTP-III project is to establish the baseline 

terrestrial & aquatic biodiversity status in the Project Influenced Area to evaluate the prevailing 

ecological conditions & to identify, quantify the impacts associated with the project related activities on 

the prevailing ecology & to mitigate the same. Overall, the objectives of study are as follows: 

 To make an inventory/checklist of plants & fauna found in the study area 

 To analyze the status of flora and fauna within Direct Impact Zone and Area of Influence 

 To assess impacts of the proposed alignments in Panvel-Karjat stretch on flora and fauna  

Reconnaissance survey was conducted in Panvel-Karjat stretch to study the flora and fauna present 

in the study area. The details of the flora and fauna of the study area are given in the following 

sections.  

Details of the different habitat types in this region, based on Google Earth, have been provided in  
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Annexure 5. 

4.4.1 Terrestrial Flora 

The terrestrial flora in area of influence is a mixed ecosystem of tree covered, urban built-up and 

marshy land covered. Baseline studies have been carried out on vegetation with reference to and 

distribution of the species in the study areas. To select the locations, firstly, major habitat types were 

observed (i.e., wetlands, ponds, riverside, semi-dried streams, natural flora growths, rocky outcrops, 

open scrubs); in addition, disturbed sites were also observed. In these locations, accessibility was 

checked for, and in areas easily accessible the strip mapping exercise was carried out along the 

proposed alignment in which detailed tree census were studied which will directly be impacted by the 

proposed alignment. Also, the vegetation stature observed in the area of influence mostly comprises 

of native flora. List of Terrestrial Flora prevailing in Panvel-Karjat Stretch is presented as Table 5. 

Table 5: List of Terrestrial Flora prevailing in Panvel-Karjat Stretch 

Sr.No. Botanical Name Family Common Name Native/Exotic 

Trees 

1 Acacia auriculiformis Mimosaceae Australian acacia E 

2 Acacia catechu Mimosaceae Khair N 

3 Acacia nilotica Mimosaceae Babool N 

4 Aegle marmelos Rutaceae Bel  N 

5 Albizia lebbek Mimosaceae Siris N 

6 Annona reticulata Annonaceae Ramphal E 

7 Annona squamosa Annonaceae Sitaphal N 

8 Areca catechu Arecaceae Supari N 

9 Artocarpus altilis Moraceae Vilayati Pahanas E 

10 Artocarpus heterophyllus Moraceae Phanas N 

11 Azadirachta indica Meliaceae Neem N 

12 Barringtonia acutangula Leythidaceae Datriphal N 

13 Bauhinia purpurea Fabaceae Kanchan E 

14 Bauhinia racemosa Fabaceae Apta N 

15 Bombax ceiba Bombaceae Kaante Savar N 

16 Butea monosperma Fabaceae Palas N 

17 Capparis decidua Capparaceae Nepati N 

18 Catunaregam spinosa Rubiaceae Ghela N 

19 Carica papaya Caricaceae Papaya E 

20 Caryota urens Arecaceae Fish tail palm N 

21 Cassia fistula Fabaceae Bahava/ amaltaas N 

22 Casuarina equisetifolia Casuarinaceae Suru N 

23 Cocos nucifera Arecaceae Naral Un 

24 Cordia dichotoma Boraginaceae Shelu N 

25 Delonix regia Fabaceae Gulmohar E 

26 Erythrina variegata Fabaceae Pangara N 

27 Eucalyptus globulus Myrtaceae Nilgiri E 

28 Ficus benghalensis Moraceae Vad N 

29 Ficus elastica Moraceae Indian rubber tree N 

30 Ficus hispida Moraceae Bokeda N 

31 Ficus racemosa Moraceae Umber N 

32 Ficus religiosa Moraceae Pimple N 

33 Helicteres isora Sterculiaceae Murud sheng N 

34 Holarrhena pubescens Apocynaceae pandra kuda N 

35 Holoptelea integrifolia Ulmaceae Vavla E 

36 Lagerstroemia speciosa Lythraceae Taman N 

Sr.No. Botanical Name Family Common Name Native/Exotic 
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37 Leucaena leucocephala Fabaceae Subabul E 

38 Madhuca indica Sapotaceae Mahua N 

39 Mangifera indica Arecaceae Amba N 

40 Manilkara zapota Sapotaceae Chikoo E 

41 Melia azaridach Meliacea Bakan neem N 

42 Michelia champaca Magnoliaceae Son chafa N 

43 Morus alba Moraceae Tuti N 

44 Morinda pubescens Rubiaceae Dhaula N 

45 Moringa oleifera Moringaceae Shevga N 

46 Neolamarckia cadamba Rubiaceae Kadam N 

47 Nerium oleander Apocynaceae Kaner E 

48 Oroxylum indicum Bignoniaceae Tetu  N 

49 Parkia biglandulosa Mimosaceae Chenduphul E 

50 Parkinsonia aculeata Fabaceae Vilaiti-kikkar  E 

51 Peltophorum pterocarpum Fabaceae Tambadsheng N 

52 Phoenix sylvestris Arecaceae Khajur N 

53 Pithecellobium dulce Mimosaceae Veelayati Chinch E 

54 Plumeria alba Apocynaceae Dev Champa E 

55 Polyalthia longifolia Annonaceae Aasuphal N 

56 Pongamia pinnata Fabaceae Karanj N 

57 Prosopis cineraria Fabaceae Shami N 

58 Psidium guajava Myrtaceae Peru E 

59 Pterospermum acerifolium Sterculiaceae Muchkund N 

60 Sterculia guttata Sterculiaceae Kukar N 

61 Ricinus communis Euphorbiaceae Erandel N 

62 Roystonea regia  Arecaceae Royal palm E 

63 Samanea saman Fabaceae Rain tree E 

64 Schleichera oleosa Sapindaceae Kusum N 

65 Spathodea campanulata Bignoniaceae Pichkari E 

66 Sterculia urens Sterculiaceae Bhutya N 

67 Syzygium cumini Myrtaceae Jamun N 

68 Tabernaemontana alternifolia Apocynaceae Nag kuda N 

69 Tabernaemontana divaricata Apocynaceae Ananta N 

70 Tamarindus indica Fabaceae Imli E-N 

71 Terminalia catappa Combretaceae Deshi Badam N 

72 Terminalia crenulate Combretaceae Ain N 

73 Terminalia bellerica Combretaceae Baheda N 

74 Tectona grandis Verbenaceae Sagwan N 

75 Terminalia arjuna Combretaceae Arjun N 

76 Terminalia tomentosa Combretaceae Ain N 

77 Thespesia lampas Malvaceae Ban Kapas N 

78 Thespesia populnea Malvaceae Gajadanda N 

79 Thevetia peruviana Apocynaceae Pila Kaner E 

80 Wrightia tinctoria Apocynacee Kala kuda N 

81 Xylia xylocarpa Mimosaceae Jambha N 

82 Ziziphus mauritiana Rhamnaceae Ber N 

Shrubs 

1 Abrus precatorius Fabaceae Gunj N 

2 Abutilon indicum Malvaceae Mudra N 

3 Argemone mexicana Papaveraceae Firangi Dhotra E 

4 Azanza lampas Malvaceae Raan Bhindi N 

5 Calliandra haematocephala Fabaceae Powder puff E 

6 Calotropis gigantea Asclepiadaceae Rui N 

Sr.No. Botanical Name Family Common Name Native/Exotic 
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7 Canna indica Cannaceae Kardal/ Indian shot E 

8 Clerodendrum inerme Verbenaceae Vanjai N 

9 Datura metel Solanaceae Dhatura N 

10 Euphorbia antiquorum Euphorbiaceae Narasya       E 

11 Hibiscus rosa-sinensis Malvaceae Jaswand N 

12 Ipomea carnea Convolvulaceae Besharam E 

13 Ixora coccinea Rubiaceae Bakora N 

14 Jasminum malabaricum Oleaceae Ban Mogra N 

15 Jasminum sambac Oleaceae Mogra N 

16 Justicia adhatoda Acanthaceae Adulsa N 

17 Lantana camara Verbenaceae Ghaneri E 

18 Lawsonia inermis Lythraceae Henna N 

19 Leea macrophylla Leaceae Hathikana N 

20 Parthenium hysterophorus Astaraceae Congress grass E 

21 Sida acuta Malvaceae Chikna N 

22 Urena lobata Malvaceae Van bhendi E 

23 Vitex negundo Verbenaceae  Nirgundi N 

Climbers 

1 Bougainvillea spectabilis Nyctaginaceae Bogainvel E 

2 Clerodendrum thomsoniae Verbenaceae Bleeding heart E 

3 Cuscuta reflexa Convolvulaceae Amar vail N 

4 Ipomoea hederifolia Convolvulaceae Lal pungli E 

5 Ipomoea obscura Convolvulaceae Bokadi E 

6 Mucuna pruiens Fabaceae Khaj Khuiri N 

Herbs 

1 Abelmoschus esculentus Malvaceae Bhendi Un 

2 Abelmoschus moschatus Malvaceae Ranbhendi N 

3 Acmella paniculata Asteraceae Akal kara N 

4 Amaranthus spinosus Amaranthaceae Prickly Amaranth E 

5 Bacopa monnieri Scrophularaiceae Brahmi N 

6 Boerhavia diffusa Nyctaginaceae Tarvine Un 

7 Blumea oxyodonta Asteraceae Burondo N 

8 Celosia argentea Amaranthaceae Kombda N 

9 Chromolaena odorata Compositae Bitter bush N 

10 Cleome viscosa Cleomaceae  Pivala tilavan N 

11 Colocasia esculenta Araceae Taro, Arvi P-N 

12 Crotalaria filipes Fabaceae Fatfati Un 

13 Cynodon dactylon Poaceae Dhurva E-N 

14 Cyperus alternifolius Cyperaceae Umbrella palm E 

15 Cyperus eragrostis Cyperaceae Nut grass E 

16 Datura stramonium Solanaceae Dhatura N 

17 Dendrocalamus gigantenus Poaceae Bamboo N 

18 Dolichos biflorus Fabaceae Horsegram N 

19 Euphorbia hirta Euphorbiaceae Dudhi P-N 

20 Haplanthodes verticillatus Acanthaceae Jhankara N 

21 Ipomoea aquatica Convolvulaceae Kalmi saag N 

22 Mimosa pudica Mimosaceae Lazalu E 

23 Ocimum basilicum Lamiaceae Ram Tulsi P-N 

24 Ocimum tenuiflorum Lamiaceae Holly Basil N 

25 Persicaria glabra Polygonaceae Shiral E 

26 Physalis minima Solanaceae Ran popti E 

27 Portulaca oleracea Portulacaceae Ghol Un 

28 Scoparia dulcis Scrophulariaceae Meethi Patti E 

29 Tridax procumbens Compositae Coat button E 

Sr.No. Botanical Name Family Common Name Native/Exotic 
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Hb - Herb, Cl- Climber, Sh -Shrub, Tr – Tree 

Photographic representing of the Flora observed in the study area is shown below: 

 

Azadirachta indica 

 

Cassia fistula 

 

Annona reticulate 

 

Eucalyptus globulus 

4.4.2 Tree Cutting 

MRVC has identified 1814 trees which will be cut for construction of the proposed alignment in 

Panvel-Karjat stretch. The major trees which will be impacted in Panvel-Karjat stretch are mainly 

Neem, Umber, Mango, Subabhul, Jambhul, Agasti, Savri, Banyan tree and Ashoka. MRVC had 

conducted a detailed survey for identification of the tress which will be removed due to the proposed 

new alignment. Chainagewise tree survey details are attached as Annexure 6. 

4.4.3 Terrestrial Fauna 

The catchment area of proposed project was divided as per landuse for conducting the study related 

to Avian Fauna. Survey was carried out by visual encountering as well as searching for indirectly 

evidences. Birds were recognized by their unique songs and calls. Notable behaviours of the bird 

such as feeding, nesting, or breeding and the associated habitats were also observed and accordingly 

the records were made. The bird species were observed during the survey in each habitat type all 

through the day & list of birds sighted were reported (Procedure as per Rosenstock et al 2002; Ruiz-

Jaen and Aide, 2005). Chance sightings during regular monitoring were also noted in Direct Impact 

Zone and Area of Influence for avian fauna, mammals, Reptilian and Lepidopterian. Signs such as 

30 Typha angustata Typhaceae Cattails E 

31 Xanthium strumarium Asteraceae Ghagare E 
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scat, feeding signs, pug marks, burrows and dens were looked for presence of mammals. For proper 

accuracy, the burrows and dens were checked if they are active or abandoned. Based on the landuse 

of the study area, the main habitats for avian fauna are tree-covered & urban built-up area. 

List of the Terrestrial Fauna prevailing in Panvel-Karjat Stretch is presented as Table 6. 

Table 6: List of Terrestrial Fauna prevailing in Panvel-Karjat Stretch 

Sr No. Scientific Name Common Name Schedule 

AVIAN fauna 

1 Turdoides striatus Jungle Babbler IV 

2 Pycnonotus cafer Red Vented Bulbul IV 

3 Pycnonotus jocosus Red Whiskered Bulbul IV 

4 Merops orientalis Small Green Bee Eater  

5 Halcyon smyrnensis White-throated Kingfisher IV 

6 Streptopelia chinensis Spotted Dove IV 

7 Columba livia Blue Rock Pigeon  

8 Alcedo atthis Small Blue Kingfisher IV 

9 Vanellus indicus Red-wattled Lapwing IV 

10 Bubulcus ibis Cattle Egret IV 

11 Egretta garzetta Little Egret IV 

12 Ardeola grayii Indian Pond Heron  

13 Nycticorax nycticorax Black-crowned Night-Heron  

14 Dicrurus macrocercus Black Drongo IV 

15 Corvus splendens House Crow  

16 Corvus macrorhynchos Jungle Crow  

17 Acridotheres tristis Common Myna IV 

18 Sturnus pagodarum Brahminy starling IV 

19 Saxicola caprata Pied Bushchat  

20 Ammomanes phoenicura Rufous-tailed lark IV 

21 Phalacrocorax niger Little Cormorant IV 

22 Saxicoloides fulicata Indian Robin  

23 Copsychus saularis Oriental Magpie-Robin  

24 Psittacula krameri Rose-ringed Parakeet IV 

25 Milvus migrans Black Kite  

26 Centropus sinensis Greater Coucal  

27 Passer domesticus House sparrow  

28 Amaurornis phoenicurus White-breasted Waterhen IV 

29 Porphyrio poliocephalus# Grey-headed Swamphen IV 

30 Mycteria leucophala Painted Stork IV 

31 Anastomus oscitans Asian Openbill-Stork IV 

32 Pseudibis papillosa Red-naped ibis IV 

33 Plegadis falcinellus Glossy ibis IV 
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Sr No. Scientific Name Common Name Schedule 

34  Merops orientalis Green bea eater  

35 Athene brama Spotted owlet  

36 Rhipidura albicollis White throated fantail  

37  Prinia socialis Ashy prinia  

38 Zosterops palpebrosus Oriental white eye  

39  Amandava amandava Red avadavat  

40 Elanus caeruleus Black winged kite  

41 Accipiter badius shikra  

MAMMALS 

 1 Funambulus palmarum Indian Palm Squirrel  

REPTILES 

 1 Eutropis carinata Brahminy skink  

 2 Calotes rouxii Forest calotes  

 3 Calotes versicolor Oriental garden lizard  

 4 Bungarus caeruleus Common Krait IV 

 5 Xenochrophis piscator Chekered Keelback II 

 6 Ahaetulla nasuta Vine snake  

 7 Lycodon aulicus Wolf snake  

 8 Echis carinatus Saw scaled viper IV 

 9 Daboia russelii Russel’s viper II 

LEPIDOPTERIAN 

 1 Danaus genutia  Common Tiger   

 2 Moduza procris Commandor   

 3 Euchrysops cnejus Gram blue   

 4 Eurema hecabe Common grass yellow   

 5 Danaus chrysippus Plain Tiger   

 6 Catopsilia pomona Common Emigrant   

 7 Euploea core Common Indian Crow   

4.4.4 Aquatic Fauna 

Aquatic ecosystems provide home to many species including phyto-planktons, zooplanktons, aquatic 

plants, insects, molluscs, etc. They are organized at many levels from smallest building blocks of life 

to complete ecosystems, encompassing communities, populations, species and genetic levels. All 

aquatic ecosystems are generally colonized by the representatives of Arthropoda and Mollusca. 

Benthic invertebrates occupy the bottom of the water body. The functional role of benthic communities 

in the trophic dynamics of river ecosystem is well acknowledged. The composition and distribution of 

benthic organisms over a period of time provide index of an ecosystem.  

Pisci fauna 

Information about the local fishes was collected through consultation with the local fishermen. Fish 

occurrence was determined by collecting samples using different fishing gears like cast net, scoop 

net, hand net, hook-line, pot and open local devices methods. Also, visual observations in different 



 

Final Environment Assessment Report  
for Doubling of Panvel-Karjat Section 

Section 4: Baseline Environmental Profile 

 

 

 

39 

habitats were made. Fishes were identified upto the species level following Jayaram (1981), Menon 

(1987) and Talwar and Jhingran (1997). IUCN Red Data list (2006) was used to assess threatened, 

endangered and vulnerable species in the study area. 

List of the Aquatic Fauna prevailing in Panvel-Karjat Stretch is presented as Table 7. 

Table 7: List of Aquatic Fauna prevailing in Panvel-Karjat Stretch 

Sr.No Family Scientific Name 

1 Cyprinidae Labeo rohita   

2 Catla catla  

3 Cyprinus carpio carpio  

4 Puntius sarana orphoides  

5 Puntius sophore   

6 Cirrhina mrigala  

7 Amblypharyngodon mola  

8 Tor tor * 

9 Claridae Clarius batrachus  

10 Siluridae  Ompok bimaculatus * 

11 Wallago attu* 

12 Mastacembelidae Mastacembelus armatus  

13 Channa punctata 

14 Channidae Notopterus chitala  

15 Dussumieria elopsoides  

16 Notopteridae Sardinella longiceps  

17 Clupeidae Stolephorus indicus    

18 Hilsa kelee   

19 Johnius dussumieri  

20 Rastrelliger kanagurta  

21 Sciaenidae Katsuwonus pelamis  

22 Scombridae  Glossogobius giuris   

23 Gobiidae Periophthalmodon schlosseri   

24 Stromateidae Pampus argenteus  

Source: Department of Fisheries, Thane  

Some of the flora and fauna prevailing area is presented below in photographs. 
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Matheran Forest Area  

 

 
Snake in the waterbody near Matheran ESZ 

 

4.4.5 Result and Discussion 

In the Direct Impact Zone and Area of Influence, there are forest patches on either side. The 

alignment is passing through Matheran Eco-sensitive zone which is semi evergreen as well as semi 

deciduas type of forests, due to which variety of floral and faunal species were observed in the 

vicinity. About 82 species of trees, 23 species of Shrubs, 31 species of herbs and 6 species of 

climbers were reported in the region. Floral species such as Acacia auriculiformis, Acmella paniculata, 

Bacopa monnieri, Bauhinia purpurea, Caryota urens, Colocasia esculenta, Cyperus alternifolius, 

Delonix regia, Erythrina variegata, Mimosa pudiac, Nerium oleander, Pongamia pinnata, Persicaria 

glabra, Holarrhena pubescens are assessed as Least Concern ver 3.1 Wrightia tinctoria as Lower 

Risk/least concern ver 2.3 & Mangifera indica as Data Deficient ver 2.3. Similarly, none of the floral 

species belongs to NT, VU, EN, Cr, EW, EX categories as defined by the IUCN. Three of the fish 

species were classified as Near Threatened as per IUCN (Ver 3.1). The area is rich in floral diversity. 

Avifauna studies reported 41 species of avi-fauna, 1 species of mammals, 9 species of reptiles and 7 

species of butterflies were observed in the region. The species were checked for their conservation 

status according to Wildlife protection Act, 1972. No bird species belonging to Schedule I, II or III were 

observed in the area; reptilian species such as Checkered Kellback and Russel’s viper belonging to 

Schedule II were observed in the study area. The region is fairly rich in faunal diversity. Three of the 

fish species were classified as Near Threatened as per IUCN (Ver 3.1). 

4.5 Matheran Eco-sensitive Zone 

Matheran is a hill station nestled in the interiors of Western Ghats in Maharashtra, which have been 

declared as an Eco Sensitive zone by the MoEF. MoEF issued notification dated February 4, 2003, 

(amended on January 16, 2004) declared total area of 251.56 sq.km as Matheran Eco-Sensitive 

zone, sanctioned in Regional Plan for Mumbai Metropolitan Region, 1996-2011. 

Matheran and its surroundings declared as the Eco-Sensitive Zone (ESZ) cover the hill range from 

Matheran in South to Malangad in the North and the surrounding plain land at Neral, Vangani, 

Badlapur, Ambernath, Panvel, Khalapur and Karjat. It also includes the Prabhal Fort, Peb Fort and 

Chanderi Fort and area of the Matheran Hill Station Municipal Council.  

The distribution of Eco-Sensitive zone comprises of forestlands, agricultural lands and tribal areas13. 

Where, 

                                                   
13Source:http://mahenvis.nic.in/pdf/Newsletter/nletter_Matheran%20Ecologically%20Sensitive%20Hill%20Station%20of%20Ma

harashtra.pdf  

http://mahenvis.nic.in/pdf/Newsletter/nletter_Matheran%20Ecologically%20Sensitive%20Hill%20Station%20of%20Maharashtra.pdf
http://mahenvis.nic.in/pdf/Newsletter/nletter_Matheran%20Ecologically%20Sensitive%20Hill%20Station%20of%20Maharashtra.pdf
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Around 4.9077 Ha of Forest land is to be diverted for the proposed project, which is 0.019 % of total 

area of Matheran ESZ. Around 40 Ha (0.4 sq. km.) of area of Matheran ESZ is falling under Direct 

Influence Zone (200 m from the proposed boundary) of the Project Area. 

Map of Proposed Rail Stretch along with Matheran ESZ is presented as Annexure 7.  

Map of Matheran Eco Sensitive Zone declared by MoEF notification is presented in Annexure 8. 

Permissible developmental activities in Matheran Eco-Sensitive Zone (ESZ) 

The said notification also provides Permissible developmental activities in Matheran ESZ as tabulated 

in Table 8.  

Table 8: Permissible Developmental Activities in Matheran Eco-Sensitive Zone (ESZ) 

Zones Permissible developmental activities in Matheran ESZ 

FOREST ZONE 

 

When any land is situated outside Reserve Forest, Protected Forest, Acquired 
Forest or Forests as defined as per the Supreme Court’s Order dated 12th 
December 1996, the development of such land shall be regulated in 
accordance with the provisions for Green Zone 2. 

GREEN ZONE 2 

 

 Dwelling Units for the bona fide use of the holder as per Revenue 
Department records of any cultivated land, held exclusively for the purpose 
of agricultural activities. 

 Horticulture, floriculture, and, agricultural and allied activities of rice and 
poha mill, poultry farms, cattle stables, piggeries and sheep farms. 

 Religious places, crematorium and cemetery. 

 Schools, pre primary school and health centre. 

 Clinics and dispensaries. 

 Roads and bridges, railways, underground pipelines and cables, electricity 
transmission lines, communication towers, small check dams for watershed 
management, ropeways etc. The minimum plot size shall be 0.4 ha. 

GREEN ZONE 1 

 

 Dwelling Units for the bona fide use of the holder as per Revenue 
Department records of any cultivated land, held exclusively for the purpose 
of agricultural activities.  

 Holiday resort and holiday homes. 

 Educational, medical, social, cultural and religious institutions along with 
residential quarters and shops for the staff on plots not be less than 2.5 ha. 

 Schools, pre primary school and health centre. 

 Clinics, dispensaries and health centres. 

 Storage of LPG cylinders. 

 Horticulture, floriculture, and, agricultural and allied activities of rice and 
poha mill, poultry farms, cattle stables, piggeries and sheep farms. 

 Religious places, crematorium and cemetery. 

 Parks, gardens, play fields, camping grounds with public conveniences. 

 Roads and bridges, railways, underground pipelines and cables, electricity 
transmission lines, communication towers, small check dams for watershed 
management 

 The minimum plot size shall be 0.4 ha. 

Matheran Municipal Area   =  7.2 sq. km. 

Forest Zone area               =  207.51  sq. km. 

Green Zone 1 area             = 11.91 sq. km. 

Green Zone 2 area            = 21.88 sq. km. 

Quarry Zone area              = 0.02  sq. km. 
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Zones Permissible developmental activities in Matheran ESZ 

URBANISABLE 
ZONE 2 
 

 Dwelling Units for the bona fide use of the holder as per Revenue 
Department records of any cultivated land, held exclusively for the purpose 
of agricultural activities. 

 Non-polluting scientific institutions 

 Schools, pre primary school and health centre 

 Clinics, dispensaries and health centres 

 With the prior approval of the Monitoring Committee, hotels, tourists 
resorts, holiday homes, motels and club houses 

 Houses for residential purposes only 

 Parks, gardens, play fields and camping grounds with public conveniences 

 Religious places, crematorium and cemetery. 

 Horticulture, floriculture, and, agricultural and allied activities of rice and 
poha mill, poultry farms, cattle stables, piggeries and sheep farms 

 Retail shops, whole sale shops, restaurants and banks 

 Government offices 

 Garages, petrol pumps, automobile repair workshops 

 With prior approval of the Monitoring Committee, public services and utility 
establishment of water treatment plant, sewage treatment plant, solid waste 
treatment and disposal facilities electricity substation, gas works, fire 
brigade, police station, telephone exchange, bus shelters, terminals and 
depots 

 Roads and bridges, railways, underground pipelines and cables, electricity 
transmission lines, communication towers, small check dams for watershed 
management 

 The minimum plot size for item (b) to (f) of paragraph 4.1 shall be 2,000 sq. 
m. 

URBANISABLE 
ZONE 1 
 

In preparing the sub Zonal Master Plan for Matheran Municipal Council area 
the recommendations of the report titled Matheran: A Comprehensive 
Heritage Listing Proposal commissioned by the Mumbai Metropolitan Region   
Heritage Conservation Society shall be taken into account. 

The development of lands within the Urbanisable Zone 1 of Neral and 
Wangani falling outside the area under the Layout prepared as a part of the 
final Regional Plan 1973 shall be regulated in accordance with the provisions 
for Green Zone 1. 

The proposed rail alignment passes through Green Zone  and Forest Zone. Existing and proposed 

railway line passes through small patches of forest and boundary of Matheran Eco-Sensitive Zone at 

Village Barwahi, Bherle Mohope, Bhingarwada, Lodhivali, Haliwali & Wavarle.  

The proposed alignment is passing through the Matheran Eco-Sensitive zone at 4 locations between 

Chainage point 8+100 to 8+900, 11+650 to 14+150, 14+700 to 15+100 and 23+950 to 25+900. The 

details of proposed alignment passing through various zones of Matheran ESZ are presented in 

Table 9.  

Table 9: Details of proposed alignment passing through Matheran ESZ 

Particulars of proposed alignment 
passing through Matheran ESZ 

Length of alignment passing through 
various zones of Matheran ESZ 

Chainage 
Length of 
alignment 

Forest Zone Green Zone 

8+100 to 8+900 800 m 
250 m (between 8+ 100 to 8+300, 

8+550 to 8+600) 
550 m 

11+650 to 14+150 2500 m 
1825 m (between 12+000 to 13+150  

& 13+225 to 13+900) 
400 m 
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14+700 to 15+100 400 m NA 400 m 

22+950 to 25+900 2950 m 250 m (between 24+400 to 25+650) 1050 m 

Total length of 
alignment 

6650 m 2325 m 2400 m 

From above Table 9, it can be inferred that total length of alignment which is passing through 

Matheran ESZ is 6650 m, out of which  2325m is passing through Forest zone out of which 2200 m 

will be in Wavarle tunnel (T2). Remaining 2400 m is Green Zone 1& 2 where railway projects are 

permitted. Entry point of Wavarle Tunnel T2 is located outside Matheran ESZ at 22+900 and exit point 

is inside Matheran ESZ at 25+500. Nadhal Tunnel (T1) and Kirawali tunnel (T3) in Green zone 

outside of Matheran ESZ.  

Secondary data such as regulatory framework, project reports, regional plans, published literature on 

Matheran biodiversity was also reviewed through desktop research.  

A summary of literature review is included in Table 10. 

Table 10: Literature review on Matheran Biodiversity 

Taxon Complete Citation Remarks 

Flora 

PATWARDHAN, D. A. Matheran 
Eco sensitive area: Time to catch 
a positive spirit!. 

Olea dioica, Mangifera indica, Eugenia 
jambolana, Ficus glomerata, Heterophragma 
roxburghii, Bridelia retusa and Memecylon 
umbellatum. Predominant tree species on the 
slopes are Terminalia tomentosa, 
Lagerstroemia parviflora, Adina cordifolia, 
Garuga pinnata, Dillenia pentagyna, Pongamia 
glabra, Schleichera trijuga and Bombax 
malabarica 

http://mahenvis.nic.in/pdf/Newslet
ter/nletter_Matheran%20-
Ecologically%20Sensitive%20Hill
%20Station%20of%20Maharashtr
a.pdf 

Anjani, Eugenia jambolana, Mangifera indicia 
(Mango), Ficus retusa (Banyan tree), Ficus 
religiosa (Peepal) and Olea dioica (Rose 
Sandal Wood) Cylea pelta (Mothi pahadvel), 
Asclepias Curassavica (Haldi ) Calotropis 
gigantea 

 
 
 
Mammals 

PATWARDHAN, D. A. Matheran 
Eco sensitive area: Time to catch 
a positive spirit. 

Ratufa indica 

http://mahenvis.nic.in/pdf/Newslet
ter/nletter_Matheran%20-
Ecologically%20Sensitive%20Hill
%20Station%20of%20Maharashtr
a.pdf 

Bonnet Macaque, Barking deer, Grey 
Mongoose, Common Palm Civet, Rhesus 
Macaque Black, Common Langur, Three-
striped Palm Squirrel and Indian porcupine 

Avifauna 

http://mahenvis.nic.in/pdf/Newslet
ter/nletter_Matheran%20-
Ecologically%20Sensitive%20Hill
%20Station%20of%20Maharashtr
a.pdf 

Asian koel, Asian Palm Swift, Asian paradise–
flycatcher, Black Drongo, Common pigeon, 
Crested hawk Eagle, Indian Blue Robin, 
Copper smith Barbet ,Red –breasted flycatcher, 
Shikra, Scaly –breasted Munia ,Indian Golden 
Oriole, Tyler’s leaf warbler ,Jungle Myna, 
Crimson –backed Sunbird 

Herpetofauna 

http://mahenvis.nic.in/pdf/Newslet
ter/nletter_Matheran%20-
Ecologically%20Sensitive%20Hill
%20Station%20of%20Maharashtr
a.pdf 

bark Gecko, Monitor Lizard, spotted Rock 
Gecko, Indian rock python, Decan Banded 
Gecko, spectacled Cobras, bamboo pit Viper 

http://mahenvis.nic.in/pdf/Newsletter/nletter_Matheran%20-Ecologically%20Sensitive%20Hill%20Station%20of%20Maharashtra.pdf
http://mahenvis.nic.in/pdf/Newsletter/nletter_Matheran%20-Ecologically%20Sensitive%20Hill%20Station%20of%20Maharashtra.pdf
http://mahenvis.nic.in/pdf/Newsletter/nletter_Matheran%20-Ecologically%20Sensitive%20Hill%20Station%20of%20Maharashtra.pdf
http://mahenvis.nic.in/pdf/Newsletter/nletter_Matheran%20-Ecologically%20Sensitive%20Hill%20Station%20of%20Maharashtra.pdf
http://mahenvis.nic.in/pdf/Newsletter/nletter_Matheran%20-Ecologically%20Sensitive%20Hill%20Station%20of%20Maharashtra.pdf
http://mahenvis.nic.in/pdf/Newsletter/nletter_Matheran%20-Ecologically%20Sensitive%20Hill%20Station%20of%20Maharashtra.pdf
http://mahenvis.nic.in/pdf/Newsletter/nletter_Matheran%20-Ecologically%20Sensitive%20Hill%20Station%20of%20Maharashtra.pdf
http://mahenvis.nic.in/pdf/Newsletter/nletter_Matheran%20-Ecologically%20Sensitive%20Hill%20Station%20of%20Maharashtra.pdf
http://mahenvis.nic.in/pdf/Newsletter/nletter_Matheran%20-Ecologically%20Sensitive%20Hill%20Station%20of%20Maharashtra.pdf
http://mahenvis.nic.in/pdf/Newsletter/nletter_Matheran%20-Ecologically%20Sensitive%20Hill%20Station%20of%20Maharashtra.pdf
http://mahenvis.nic.in/pdf/Newsletter/nletter_Matheran%20-Ecologically%20Sensitive%20Hill%20Station%20of%20Maharashtra.pdf
http://mahenvis.nic.in/pdf/Newsletter/nletter_Matheran%20-Ecologically%20Sensitive%20Hill%20Station%20of%20Maharashtra.pdf
http://mahenvis.nic.in/pdf/Newsletter/nletter_Matheran%20-Ecologically%20Sensitive%20Hill%20Station%20of%20Maharashtra.pdf
http://mahenvis.nic.in/pdf/Newsletter/nletter_Matheran%20-Ecologically%20Sensitive%20Hill%20Station%20of%20Maharashtra.pdf
http://mahenvis.nic.in/pdf/Newsletter/nletter_Matheran%20-Ecologically%20Sensitive%20Hill%20Station%20of%20Maharashtra.pdf
http://mahenvis.nic.in/pdf/Newsletter/nletter_Matheran%20-Ecologically%20Sensitive%20Hill%20Station%20of%20Maharashtra.pdf
http://mahenvis.nic.in/pdf/Newsletter/nletter_Matheran%20-Ecologically%20Sensitive%20Hill%20Station%20of%20Maharashtra.pdf
http://mahenvis.nic.in/pdf/Newsletter/nletter_Matheran%20-Ecologically%20Sensitive%20Hill%20Station%20of%20Maharashtra.pdf
http://mahenvis.nic.in/pdf/Newsletter/nletter_Matheran%20-Ecologically%20Sensitive%20Hill%20Station%20of%20Maharashtra.pdf
http://mahenvis.nic.in/pdf/Newsletter/nletter_Matheran%20-Ecologically%20Sensitive%20Hill%20Station%20of%20Maharashtra.pdf
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Taxon Complete Citation Remarks 

 
 
 
 
 
Amphibian 

Modak, N., Padhye, A., & 
Dahanukar, N. (2014). Delimiting 
the distribution range of Indirana 
leithii (Boulenger, 1888)(Anura: 
Ranixalidae), an endemic 
threatened anuran of the Western 
Ghats, based on molecular and 
morphological 
analysis. Zootaxa, 3796(1), 62-
80. 

Indirana leithii reported  
(Common name: Matheran Indian frog) 

Biju, S. D., Garg, S., Mahony, S., 
Wijayathilaka, N., Senevirathne, 
G., & Meegaskumbura, M. (2014). 
DNA barcoding, phylogeny and 
systematics of Golden-backed 
frogs (Hylarana, Ranidae) of the 
Western Ghats-Sri Lanka 
biodiversity hotspot, with the 
description of seven new 
species. Contributions to 
Zoology, 83(4). 

Hylarana malabarica reported  

http://mahenvis.nic.in/pdf/Newslet
ter/nletter_Matheran%20-
Ecologically%20Sensitive%20Hill
%20Station%20of%20Maharashtr
a.pdf 

Common Indian Toad, Indian Bullfrog, Common 
Indian Tree Frog, Ramanella Montana and 
Skittering Frog 

Lepidopteran 

http://mahenvis.nic.in/pdf/Newslet
ter/nletter_Matheran%20-
Ecologically%20Sensitive%20Hill
%20Station%20of%20Maharashtr
a.pdf 

Blue Mormon ,Blue oak leaf ,Chestnut 
,Common Jezbel ,Vindhyan bob ,Golden angle 
,Common Blue Bottle 

Arachnid 
Amarasinghe, T. (2012). 
TAPROBANICA the Journal of 
Asian Biodiversity. 

 

Based on the literature review and site reconnaissance, the major ecosystem prevailing in the study 

area is of Matheran ESZ is consisting of flora and fauna as presented in Table 5, Table 6 and Table 

7. 

4.6 Morbe Dam and Water Supply Facilities 

Morbe Dam is located on the North of the existing track near Chowk area. The proposed alignment is 

located between the existing track and the Morbe Dam. The shortest distance between the existing 

track and Morbe Dam embankment is approximately 374 m.  

Morbe Dam, located on Dhavri River, tributary of river Patalganga in Karjat Taluka stands at a height 

of 194 ft. above sea level with surface area of around 9,780 sq km. It was constructed by MJP 

(Maharashtra Jeevan Pradhikaran), Government of Maharashtra in 1999, who then granted 

possession of Morbe dam to NMMC in November 2002. NMMC areas depends upon Morbe dam to 

meet its water requirements which is about 450 MLD. The silent features of Morbe dam is as follows: 

Specification  Attributes  

Distance from city (NMMC Jurisdiction) 31 km 

Type of dam Gravity 

Impounds Dhavari river 

Height 53.40 m 

Length 3,250 m 

http://mahenvis.nic.in/pdf/Newsletter/nletter_Matheran%20-Ecologically%20Sensitive%20Hill%20Station%20of%20Maharashtra.pdf
http://mahenvis.nic.in/pdf/Newsletter/nletter_Matheran%20-Ecologically%20Sensitive%20Hill%20Station%20of%20Maharashtra.pdf
http://mahenvis.nic.in/pdf/Newsletter/nletter_Matheran%20-Ecologically%20Sensitive%20Hill%20Station%20of%20Maharashtra.pdf
http://mahenvis.nic.in/pdf/Newsletter/nletter_Matheran%20-Ecologically%20Sensitive%20Hill%20Station%20of%20Maharashtra.pdf
http://mahenvis.nic.in/pdf/Newsletter/nletter_Matheran%20-Ecologically%20Sensitive%20Hill%20Station%20of%20Maharashtra.pdf
http://mahenvis.nic.in/pdf/Newsletter/nletter_Matheran%20-Ecologically%20Sensitive%20Hill%20Station%20of%20Maharashtra.pdf
http://mahenvis.nic.in/pdf/Newsletter/nletter_Matheran%20-Ecologically%20Sensitive%20Hill%20Station%20of%20Maharashtra.pdf
http://mahenvis.nic.in/pdf/Newsletter/nletter_Matheran%20-Ecologically%20Sensitive%20Hill%20Station%20of%20Maharashtra.pdf
http://mahenvis.nic.in/pdf/Newsletter/nletter_Matheran%20-Ecologically%20Sensitive%20Hill%20Station%20of%20Maharashtra.pdf
http://mahenvis.nic.in/pdf/Newsletter/nletter_Matheran%20-Ecologically%20Sensitive%20Hill%20Station%20of%20Maharashtra.pdf
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Dam volume 18,075 x 103 m3 

Total Capacity 19,089 x 104 m3 

Surface area 978 Ha 

Source: Environment Status Report of NMMC, 2015-16 

Water Treatment Plant (WTP) having Capacity 450 MLD is located enroute from Mohope to Chowk 

Station, at Bhokarpada Village which is operated by Navi Mumbai Municipal Corporation (NMMC). 

The WTP is located in the Southern side of the existing railway track at Ch. 12+900 to 13+300 (Km 

80/14-81/13).  The treated water storage tank is located on the Northern side of the existing railway 

track. Raw water is sourced from Morbe Dam (which is at higher elevation). The raw water flows 

under gravity to the WTP (this pipeline is laid parallel to the highway). After chemical treatment/post 

chlorination, the treated water is pumped to the elevated storage tank in the Northern side (on the Hill) 

across from the railway track.The treated water is conveyed through two pipelines, one is of 

Maharashtra Jeevan Pradhikaran Scheme and the other one is of NMMC. The map showing locations 

of water supply facilities with reference to the proposed Panvel-Karjat route is presented in Figure 8. 

The utility water lines crosses thrice through the existing alignment. First from dam side at chainage + 

17463 and then flows parallel to the alignment, adjacent to the old puna highway, then connects to 

the WTP system and crosses alignment again at chainage + 12920 and last at chainage 12763 from 

where the lines moves towards Navi Mumbai for water distribution. These water pipelies at the said 

crossover point are protected by bridges to maintain the structural integrity of the system, 85/1 near 

dam , 80/4 near WTP and 80/3 (major bridge). 
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Figure 8: Locations of water supply facilities with reference to the proposed Panvel-Karjat route 
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4.7 Baseline Environmental Monitoring 

Baseline environmental monitoring in a project area is important to assess prevailing quality of various 

environmental attributes such as air, water, noise, vibration, flora, fauna and biodiversity. It is also 

required in order to assess impacts of the proposed project on the environment.  

To undertake baseline environmental monitoring, following approach is adopted:  

 Direct Impact Zone of 200 m on either side of the proposed alignments is considered for the 

assessment of the baseline environmental status 

 Detailed site reconnaissance was conducted to map the environmental features such as reserved 

forest, sanctuaries, national parks, natural habitats, rivers, lakes and ponds; physical features as 

habitations, religious structures, archaeological monuments, hospitals, health centers, schools, 

colleges, anganwadi, tunnel(s), bridges, dams, irrigation canals along with other sensitive 

receptors.  

 Various EA and EIA studies for metro and railway projects are reviewed to understand the 

methodology adopted for environment monitoring.   

 An extensive list of monitoring locations is prepared based on detailed site reconnaissance, which 

was verified by IEISL team along with key experts for its sensitivity, its surroundings and likely 

impacts of proposed project on the same. Based on the ground truthing, the monitoring locations 

were finalized. 

 Monitoring of all environment parameters is being conducted by the appointed MOEF&CC 

approved and National Accreditation Board for Testing and Calibration Laboratories (NABL) 

accredited agencies.  

4.7.1 Ambient Air Quality Monitoring 

4.7.1.1 Parameters for Monitoring 

Ambient Air Quality is an important parameter to assess existing level of air quality and to evaluate 

impacts due to proposed project activities. Ambient Air Quality is monitored in the study area for 

parameters: 

 Suspended Particulate Matter (SPM) 

 Particulate Matter (PM2.5 and PM10) 

 Sulphur dioxide (SO2) 

 Nitrogen oxides (NOx) 

 Ammonia (NH3) 

 Carbon Monoxide (CO) 

 Ozone (O3) 

 Lead, Nickel, Arsenic 

4.7.1.2 Methodology Adopted for Sampling 

Residual Suspended Particulate Matter (SPM) and Particulate Matter (PM 2.5 and PM10) 

Air is drawn through a size-selective inlet and through a 20.3 X 25.4 cm (8 X 10 in) filter at a flow rate, 

which is typically 1132 L/min. Particles with aerodynamic diameter less than the cut-point of the inlet 

are collected, by the filter. The mass of these particles is determined by the difference in filter weights 

prior to and after sampling. The concentration of PM10 in the designated size range is calculated by 

dividing the weight gain of the filter by the volume of air sampled.  
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Similarly, for particulate matter of size 2.5 is collected on 47 mm polytetrafluoroethylene (PTFE) filter 

over a specified sampling period. Each filter is weighed before and after sample collection to 

determine the net gain due to the particulate matter. 

Sulphur dioxide (SO2) 

Modified West & Gaeke Method (IS 5182 Part 2 Method of Measurement of Air Pollution: Sulphur 

dioxide). 

Sulphur dioxide from air is absorbed in a solution of potassium tetrachloro-mercurate (TCM). A 

dichlorosulphitomercurate complex, which resists oxidation by the oxygen in the air, is formed. Once 

formed, this complex is stable to strong oxidants such as ozone and oxides of nitrogen and therefore, 

the absorber solution may be stored for some time prior to analysis. The complex is made to react 

with para-rosaniline and formaldehyde to form the intensely coloured pararosaniline methylsulphonic 

acid. The absorbance of the solution is measured by means of a suitable spectrophotometer 

Nitrogen oxides (NOx) 

Modified Jacobs & Hochheiser Method (IS 5182 Part 6 Methods for Measurement of Air Pollution: 

Oxides of nitrogen). 

Ambient nitrogen dioxide (NO2) is collected by bubbling air through a solution of sodium hydroxide 

and sodium arsenite. The concentration of nitrite ion (NO-2) produced during sampling is determined 

calorimetrically by reacting the nitrite ion with phosphoric acid, sulphanilamide, and N-(1-naphthyl)-

ethylenediamine di-hydrochloride (NEDA) and measuring the absorbance of the highly coloured azo-

dye at 540 n m. 

 Ammonia (NH3) 

Indophenol method (Method 401, Air Sampling and Analysis, 3rd Edition) Ammonia in the atmosphere 

is collected by bubbling a measured volume of air through a dilute solution of sulphuric acid to form 

ammonium sulphate. The ammonium sulphate formed in the sample is analyzed colorimetrically by 

reaction with phenol and alkaline sodium hypochlorite to produce indophenol. The reaction is 

accelerated by the addition of Sodium Nitroprusside as catalyst. 

Carbon Monoxide 

Carbon Monoxide in ambient air is analyzed by Gas Chromatography Method as per IS 5182 (Part-X): 

1999. 

Ozone (O3) 

Micro-amounts of ozone and the oxidants liberate iodine when absorbed in a 1% solution of 

potassium iodine buffered at pH 6.8 + 0.2. The iodine is determined spectrophotometrically by 

measuring the absorption of tri-iodide ion at 352 nm. 

Lead, Nickel, Arsenic  

The Atomic Absorption Spectroscopy (AAS) technique makes use of absorption spectrometry to 

assess the concentration of an analyte in the sample. The method is based on active sampling using 

PM10 High Volume Sampler and then sample analysis is done by atomic absorption 

spectrophotometer. 
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4.7.1.3 Ambient Air Pollutants and Measurement Procedures 

Air quality pollutants are monitored as per the Guidelines for Ambient Air Quality, by Central Pollution 

Control Board, Ministry of Environment & Forests 2009. The details of National Ambient Air Quality 

Standards, 2009, sampling instrument, frequency, sampling principle and the period of sampling for 

each parameter were referred. 

4.7.1.4 Ambient Air Quality Monitoring Locations and Results  

The sampling location and criteria for selection of the sampling locations for Ambient Air Quality 

Monitoring in Panvel-Karjat stretch are presented in Table 11. 

Table 11: Ambient Air Quality Monitoring Locations for Panvel-Karjat Stretch 

Sr. 
No  

Sample 
Code 

Date of 
Sampling 

Description 
of the 

location  

Criteria for 
Selection 

Chainage 
from Panvel 

Location details  

Latitude Longitude 

1 AAQ-1 02-05-2017 Habitation 
near Mohope 
Station 
between Pole 
No. 77/24 to 
77/34 

Proximity to 
construction 
work & 
increased 
rail traffic  

Between 
Chainage: 
9+700 -
9+800 

18.942738 73.197058 

2 AAQ-2 03-05-2017 Chowk Station 
area  between 
Pole No.85/12 
& 85/16 

Proximity to 
construction 
work & 
increased 
rail traffic  

Between 
Chainage: 
17+300 -
17+400 

18.903025 73.240827 

3 AAQ-3 04-05-2017 Habitation 
near 
Proposed new 
ROB at Pole 
No. 90/1 

Proximity to 
construction 
work & 
increased 
rail traffic  

Near 
Chainage: 
22+100  

18.917286 73.279838 

4 AAQ-4 05-05-2017 Habitation 
near Karjat 
Station 
between Pole 
No. 94/18 to 
94/20 

Proximity to 
construction 
work & 
increased 
rail traffic  

Between 
Chainage: 
29+200 – 
29+300 
  

18.922322 73.322338 

The Map showing the air sampling location is presented below as Figure 9. 
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Figure 9: Air Quality Monitoring Location Map 

The Analytical Results of Ambient Air Quality Monitoring is presented in Table 12. 

Table 12: Analytical Results of Ambient Air Quality Monitoring  

Parameters AAQ-1 AAQ-2 AAQ-3 AAQ-4 Limits* 

Particulate Matter (size less than 
10 µm) or PM10, µg/m3 

66.8 63.5 57.2 54.6 100 

Particulate Matter (size less than 
2.5 µm) or PM2.5, µg/m3 

34.5 31.3 28.7 27.4 60 

Sulphur Dioxide (SO2), µg/m3 13.4 12.7 15.4 14.9 80 

Nitrogen Dioxide (NO2), µg/m3 22.7 21.1 19.8 18.3 80 

Ozone (O3), µg/m3 7.2 6.0 4.1 4.7 100 

Lead (Pb), µg/m3 *BDL BDL BDL BDL 1.0 

Carbon Monoxide (CO),mg/m3 0.30 0.28 0.23 0.21 2.0 

Ammonia (NH3), µg/m3 N.D. N.D. N.D. N.D. 400 

Benzene (C6H6), µg/m3 #N.D. N.D. N.D. N.D. 5.0 

Benzo (a) Pyrene particulate 
phase only, ng/m3 

N.D. N.D. N.D. N.D. 1.0 

Arsenic (As), ng/m3 N.D. N.D. N.D. N.D. 6.0 

Nickel (Ni), ng/m3 N.D. N.D. N.D. N.D. 20.0 
 

*National Ambient Air Quality Standards prescribed by Ministry of Environment and Forests, Government of India 

vide Gazette Notification G.S.R. 826(E) dated 18.11.2009 # N.D. – Not Detected, *BDL – Below Detectable Limit 

4.7.1.5 Results and Discussion  

The monitoring of air on all sites was carried out for 24 hours and the results were obtained   and 

compared with the permissible limits given National Ambient Air Quality Standards, 2009. 

It is observed that the pollution levels of all the pollutants are within the permissible range and no toxic 

gases were detected on Panvel-Karjat stretch. However, pollution levels are expected to increase 

during construction phase.  
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4.7.2 Water Quality Monitoring 

In order to create a baseline of water quality, water samples from Panvel-Karjat was collected and 

analyzed. The water samples in Panvel-Karjat region were collected from surface fresh water. 

4.7.2.1 Methodology Adopted for Sampling 

For surface fresh water, water the sampling was carried out by grab sampling method. Samples were 

collected from well-mixed section of the river (main stream) 30 cm below the water surface whereas 

Samples from Morbe dam site collected from the outgoing canal.  

For analyzing dissolved oxygen (DO) of water a sample is collected in a DO bottle using a DO 

sampler. Similarly, for bacteriological samples sterilized bottle container been used to avoid any 

contamination. pH, colour, temperature parameters were monitored onsite and for rest of the 

parameters water samples were collected in clean bottle container and stored in icebox maintaining 

temperature below 40C and transferred to laboratory for further analysis.  

4.7.2.2 Water Pollutants and Measurement Procedures 

Standard procedure for water analysis given in American Public Health Association (APHA) where 

followed. The Indian standards for drinking water IS 10500:2012 for surface water sample were used 

for analysis of the fresh water quality.  

4.7.2.3 Water Quality Monitoring Locations and Results  

The sampling location and criteria for selection of the sampling locations for Water Quality Monitoring 

in Panvel-Karjat stretch are presented in Table 13. 

Table 13: Water Quality Monitoring Locations  

Sr. 
No 

Sample 
Code 

Date of 
Sampling 

Description 
of the 

location 

Criteria for 
Selection 

Chainage 
from 

Panvel 

Location details 

Latitude Longitude 

1 SW-1 03-05-2017 Surface  
water at 
Kalundre 
River 

Water use 
for 
agriculture 
Construction 
of new 
bridge at 
Kalundre 
River 

Near 
Chainage:
- 0+700  

18.9857861 73.1264361 

2 SW-2 03-05-2017 Pond at 
Mohope 
Station 

Pond  water 
used for 
fishing 
(local), 
washing 
clothes  
Proximity to 
construction 
work at 
station 

Between 
Chainage:
9+500-
9+600 
 

18.9445527 73.1952666 

3 SW-3 04-05-2017 Morbe Dam 
Spillway 
Channel   
water at 
Chowk 
Station 

Water use 
for 
agriculture 
Proximity to 
construction 
work  

Near  
Chainage:
18+000 

18.900905 73.246522 
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Sr. 
No 

Sample 
Code 

Date of 
Sampling 

Description 
of the 

location 

Criteria for 
Selection 

Chainage 
from 

Panvel 

Location details 

Latitude Longitude 

4 SW-4 04-05-2017 Surface 
water 
stream near 
Karjat 
Station 

Water use 
for 
agriculture 
Proximity to 
construction 
work  

Between 
Chainage:
29+200 -
29+300 
  

18.92144 73.322183 

The Map showing the water sampling location is presented below as Figure 10. 

 

Figure 10: Water Quality Monitoring Location Map 

The Analytical Results of Water Quality Monitoring in Panvel-Karjat stretch is as presented in Table 

14. 

Table 14: Analytical Results of Fresh Water Quality Monitoring  

Sr. 
No 

Test 
Parameters 

Unit SW-1 SW-2 SW-3 SW-4 Indian Standards for 
Drinking Water  
(IS 10500:2012) 

Acceptable 
Limit 

Permissible 
Limit 

1 pH  8.21 8.29 7.36 7.27 6.5-8.5 No 
Relaxation 

2 Colour Hazan 4 4 3 3 5 15 

3 Conductivity μS/cm 1529 1443 1221 767   

4 TDS mg/L 985 922 788 492 500 2000 

5 DO mg/L 5.6 5.8 5.6 6.0 Not less 
than 5 mg/l* 

 

6 BOD mg/L <3 <3 <3 <3 2.0 mg/l*   

7 COD  <5 <5 <5 <5 150 mg/l**   

8 Total 
hardness as 

mg/L 352 284 288 236 200 600 
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Sr. 
No 

Test 
Parameters 

Unit SW-1 SW-2 SW-3 SW-4 Indian Standards for 
Drinking Water  
(IS 10500:2012) 

Acceptable 
Limit 

Permissible 
Limit 

CaCO3 

9 Total 
alkalinity as 
CaCo3 

mg/L 310.0 296.3 316.2 233.5 200 600 

10 Calcium as 
Ca 

mg/L 64.0 56.0 62.4 48.0 75 200 

11 Magnesium 
as Mg 

mg/L 46.7 35.0 32.1 28.2 30 100 

12 Chloride as 
Cl- 

mg/L 210.6 205.4 163.1 74.4 250 1000 

13 Residual 
chlorine 

mg/L <0.2 <0.2 <0.2 <0.2 0.2 1 

14 Sulphate as 
SO42+ 

mg/L 122.8 92.3 24.1 17.7 200 400 

15 Fluoride as F mg/L 0.7 0.6 1.2 1.0 1.0 1.5 

16 Nitrate as 
NO3 

mg/L 28.9 27.4 34.0 19.4 45 No 
relaxation 

17 Boron as B mg/L 0.27 0.11 <0.01 <0.01 0.5 1.0 

18 Phenolic 
Compounds 

mg/L <0.001 <0.001 <0.001 <0.001 0.001 0.002 

19 Cyanides mg/L <0.02 <0.02 <0.02 <0.02 0.05 No 
relaxation 

20 Oil & Grease mg/L <1.0 <1.0 <1.0 <1.0 1.0 No 
relaxation 

21 Cadmium as 
Cd 

mg/L <0.003 <0.003 <0.003 <0.003 0.003 No 
relaxation 

22 Total Arsenic 
as As 

mg/L <0.01 <0.01 <0.01 <0.01 0.01 0.05 

23 Copper as Cu mg/L 0.14 0.15 <0.01 0.04 0.05 1.5 

24 Lead asPb mg/L <0.01 <0.01 <0.01 <0.01 0.01 No 
relaxation 

25 Iron as Fe mg/L 0.07 0.06 0.02 0.04 0.3 No 
relaxation 

26 Total 
Chromium as 
Cr 

mg/L <0.05 <0.05 <0.05 <0.05 0.05 No 
relaxation 

27 Selenium as 
Se 

mg/L <0.01 <0.01 <0.01 <0.01 0.01 No 
relaxation 

29 Zinc as Zn mg/L <0.01 <0.01 <0.01 <0.01 5 15 

30 Aluminium as 
Al 

mg/L 0.01 <0.01 <0.01 <0.01 0.03 0.2 

31 Mercury as 
Hg 

mg/L <0.001 <0.001 <0.001 <0.001 0.001 No 
relaxation 

32 Anionic 
Detergents 

mg/L <0.2 <0.2 <0.2 <0.2 0.2 1.0 

33 Total 
Coliforms   
MPN/100ml 

 20 <10 <10 <10 Shall not be 
detectable in 

100ml 
sample 

Shall not be 
detectable in 

100ml 
sample 

* As per A-I Catergory of fresh water for Unfiltered Public water supply after approved disinfection by MPCB 
** As per A-IV Catergory of fresh water for Unfiltered Public water supply after approved disinfection by MPCB 
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4.7.2.4 Results and Discussion 

 In all the water quality samples, Total hardness and Total alkalinity is found exceeding the 

acceptable limit but within the permissible limit of drinking water standards IS: 10500-2012.  

 In water quality samples SW-1, SW-2 and SW-3, Magnesium is higher than the acceptable 

limit of 30 mg/l but within permissible limit of 100 mg/l as per IS: 10500-2012. 

 Total Dissolved Solids are found exceeding the acceptable limit of 500 mg/l  in water quality 

samples SW-1, SW-2 and SW-3 but within the permissible limit of 2000 mg/l as per drinking 

water standards IS: 10500-2012.  

 Fluoride is detected in water quality sample SW-3 collected at Morbe Dam Spillway Channel. 

Fluoride is found exceeding the acceptable limit of 1 mg/l but within the permissible limit of 1.5 

mg/l as per IS: 10500-2012.  

 Copper is detected in water quality samples SW-1 and SW-2 which are exceeding the 

acceptable limit of 0.05 mg/l but within the permissible limit of 1.5 mg/l as per IS: 10500-2012. 

 Total Coliform is detected in all the water quality samples which should not be detectable in 

100 ml sample in drinking water sample as per IS: 10500-2012. The presence of coliform 

indicates the practice of open defecation near these waterbodies. Also, sewage water is 

discharged into the waterbodies in case of Kalundre River and  stream near Karjat Station. 

4.7.3 Noise Level Monitoring 

4.7.3.1 Methodology Adopted for Sampling  

Ambient Noise level monitoring was carried in the direct impact zone of the proposed alignment in 

Panvel-Karjat Stretch. The ambient noise level monitoring was carried out using Digital Sound Level 

Meter with free-field microphone which meets the Accuracy of noise measurement as per IEC 804 

(BS 6698) Grade I or ANSI Type I or equivalent IEC 61672-1(2002-05) Class-I near various sensitive 

receptors like Residential area, Commercial area, School, Hospital, Institutes, religious places etc. 

Also, the areas where major construction works were also considered for noise level monitoring for 

generating the base line of the noise level before stating the construction work. Noise monitoring on 

the field was carried out throughout the day and night. The noise levels where observed and based on 

the observation parameters like Leq, L10, L50, L90, Lday, Lnight to understand the noise pollution in 

day and night time. The formula used for the calculation is given below.  

                   Leq= 10 log Σ (10) 10 × 𝑡𝑖 𝑡𝑡  

𝑖=𝑛 𝑖=1  

n= number of sound samples, Li=The noise level of any ith sample,  

ti= time duration of ith sample, tt= total time period of event 

Leq: - Leq is that statistical value of sound pressure level that can be equated to any fluctuating noise 

level. The human ear does not respond uniformly to sounds of all frequencies being less efficient to 

low and high frequencies as compared to medium range frequencies. In order to obtain sound level 

which, cover wide range of frequencies and conforms approximately to the response of the human 

ear, frequency weighting filter is used. Resultant sound level obtained is A weighted sound. 

Therefore, we measure sound level as Leq dB(A). 

Ln: The Ln is a statistical measure indicating how frequently a particular Sound level is exceeded. 

The value of Ln will represent the sound pressure level that will exceed for N% of the gauging time. 
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4.7.3.2 Standards adopted for Noise Level Monitoring  

Ambient Air Quality Standards in respect of Noise prescribed in Noise Pollution (Regulation and 

Control) Rules, 2000 (see rule 3(1) and 4(1)) are used for analysis of ambient noise levels in the study 

area. The Ambient Air Quality Standards in respect of Noise is described in Table 15. 

Table 15: Ambient Air Quality Standards in respect of Noise (see rule 3(1) and 4(1)) 

Area 
Code 

Category of 
Area/Zone 

Limits in dB(A)Leq 

Day time Night Time 

(A) Industrial Area 75 70 

(B)  Commercial Area 65 55 

(C) Residential Area 55 45 

(D) Silence Zone 50 40 

Note: -  

1) Day time shall mean from 6.00 a.m. to 10.00 p.m. 

2) Night time shall mean from 10.00 p.m. to 6.00 a.m.  

3) Silence zone is an area comprising not less than 100 meters around hospitals, educational 

institutions, courts, religious places or any other area which is declared as such by the 

competent authority  

4) Mixed categories of areas may be declared as one of the four above mentioned categories by 

the competent authority. 

4.7.3.3 Noise Level Monitoring Locations and Results 

The sampling location and criteria for selection of the sampling locations for Ambient Noise Level 

Monitoring in Panvel-Karjat stretch are presented in Table 16. 
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Table 16: Noise & Vibration Level Monitoring Locations  

Sr. 
No 

Sample 
Code 

Date of 
Sampling 

Type of 
Sensitive 
Receptor 

Description 
of the 

location 
Criteria for Selection 

Distance from 
the outer most 

proposed tracks 

Chainage 
from Panvel 

Location details 

Latitude Longitude 

1 NV1 17-05-2017 Residential 
Area 

Multi-storey 
Building near 
Br.70/1 

Located near minor bridge 
70/1 
Construction activity due to 
proposed extension of 
bridge 

17 m Between 
Chainage: 
2+000 -2+100 

18.97796505 73.13627871 

2 NV2 17-05-2017 Residential 

Area 

Houses near 
RUB 75/2 at 
Bhingar 
village 

Located near RUB 75/2 
Construction activity due to 
proposed extension of RUB  
Proximity to construction 
work  at station & increased 
rail traffic 

24 m Between 
Chainage: 
7+300-7+400 

18.95824098 73.18085202 

3 NV3 18-05-2017 Residential 

Area 

Houses 
above 
Wavarle 
tunnel 

House located above tunnel  
Construction activity due to 
proposed tunnelling work 

Within proposed 
railway boundary 

Between 
Chainage: 
22+700 - 
22+800 

18.91903472 73.28820744 

4 NV4 18-05-2017 Residential 

Area 

Houses near 
Br.94/3 at 
Karjat 

Located within proposed rail 
boundary & minor bridge 
94/3 
Proximity to construction 
work & increased rail traffic 

Within proposed 
railway boundary 

Between 
Chainage: 
29+200  
29+300 
 

18.92221046 73.32226195 

5 NV5 19-05-2017 Religious 
Place 

Temple at 
Varose 
village 

Located near RUB 83/1 & 
Minor bridge 83/2  
Construction activity due to 
proposed extension work 

60 m Near 
Chainage: 
15+300 

18.90438518 73.22131608 

6 NV6 19-05-2017 School ZP Primary 
School at 
Barwahi 
village 

Located at hilltop at higher 
elevation level than the 
railway track 
Proposed work required 
cutting of hill (upto 19 m) 

37 m Between 
Chainage: 
11+400 -
11+500 
 

18.92870777 73.19956978 
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Sr. 
No 

Sample 
Code 

Date of 
Sampling 

Type of 
Sensitive 
Receptor 

Description 
of the 

location 
Criteria for Selection 

Distance from 
the outer most 

proposed tracks 

Chainage 
from Panvel 

Location details 

Latitude Longitude 

7 NV7 20-05-2017 School Secondary 
School at 
Mohope 
village 

Open space between 
receptor and railway tracks  
Proximity to construction 
work & increased rail traffic 

120 m Near 
Chainage: 
9+800 

18.94264178 73.19676814 

8 NV8 20-05-2017 School ZP Primary 
School at 
Wavarle 
village 

Located above tunnel  
Construction activity due to 
proposed tunnelling work 

50 m Between 
Chainage: 
22+600 - 
22+700 

18.91891868 73.28789929 

9 NV9 21-05-2017 Major 
Construction 
Work 

Major Bridge 
70/3 
(Construction 
of RUB) 

Construction activity due to 
proposed RUB 

Within proposed 
railway boundary 

Between 
Chainage:2+7
00-2+800 

18.97589299 73.14305276 

10 NV10 21-05-2017 Major 

Construction 

Work 

Major Bridge 
68/2 
(Construction 
of new 
bridge) 

Construction of new bridge Within proposed 
railway boundary 

Near 
Chainage: 
0+700 

18.98601 73.1268 

11 NV11 22-05-2017 Major 

Construction 

Work 

Nadhal 
tunnel 
(Construction 
of new 
tunnel) 

Construction of new tunnel Within proposed 
railway boundary 

Between 
Chainage: 
14+800 -
14+900 

18.90398 73.21733 

12 NV12 22-05-2017 Major 

Construction 

Work 

Utility 
Pipeline 
below 
underpass at 
WTP, 
between 
Chainage: 
80/14 to 
80/15 

Proximity to construction 
work & increased rail traffic 

Within proposed 
railway boundary 

Near 
Chainage: 
13+000 

18.91688497 73.20642214 
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The Map showing the Noise Level Monitoring location is presented below as Figure 11. 

 

Figure 11: Noise Level Monitoring Location Map 

The Analytical Results of Ambient Noise Level Monitoring in Panvel-Karjat stretch is as presented in 

Table 17. 

Table 17: Analytical Results of Ambient Noise Level Monitoring in Panvel-Karjat Stretch 

Sample 
code 

Type of 
Sensitive 
Receptor 

Distance from 
the outer most 

proposed 
tracks 

L10 L50 L90 Leq L 
day 

L 
night 

Ln Ambient Air 
Quality 

Standards in 
respect of 

Noise  
(see rule 3(1) 

and 4(1)) 
Day Night 

NV1 Residential 

Area 

17 m 66 79 72 58 81 86 66 55 45 

NV2 Residential 

Area 

24 m 59 70 81 78 58 83 89 55 45 

NV3 Residential 

Area 

Within proposed 
railway boundary 

71 83 80 57 85 91 71 55 45 

NV4 Residential 

Area 

Within proposed 
railway boundary 

71 81 79 59 83 89 71 55 45 

NV5 Religious 
Place 

60 m 70 84 82 55 85 91 70 50 40 
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Sample 
code 

Type of 
Sensitive 
Receptor 

Distance from 
the outer most 

proposed 
tracks 

L10 L50 L90 Leq L 
day 

L 
night 

Ln Ambient Air 
Quality 

Standards in 
respect of 

Noise  
(see rule 3(1) 

and 4(1)) 
Day Night 

NV6 School 37 m 63 71 68 51 73 79 63 50 40 

NV7 School 120 m 64 71 68 53 72 78 64 50 40 

NV8 School 50 m 63 72 67 54 74 79 63 50 40 

NV9 Major 

Construction 

Site 

Within proposed 
railway boundary 

68 74 70 61 76 82 68 75 70 

NV10 Major 

Construction 

Site 

Within proposed 
railway boundary 

64 73 69 54 75 80 64 75 70 

NV11 Major 

Construction 

Site 

Within proposed 
railway boundary 

63 72 68 53 73 79 63 75 70 

NV12 Major 

Construction 

Site 

Within proposed 
railway boundary 

73 82 77 63 83 89 73 75 70 

4.7.3.4 Results and Discussion 

Noise level at all the sampling location is found to be higher than the Ambient Air Quality Standards in 

respect of Noise (see rule 3(1) and 4(1)) during both the times; day and night at most of the locations. 

During day time the noise level is exceeding as per the Ambient Air Quality Standards in respect of 

Noise (see rule 3(1) and 4(1)) for all the samples which are mainly residential area, religious places, 

schools and major construction site. Thus, addition of new trains will further add to noise levels. 

Passing trains movements were the major source of noise apart from the other vehicular movements. 

However, creating a green corridor along both the sides of the alignment will help in reducing noise 

levels and will also help in maintaining the green cover in the vicinity. 

4.7.4 Vibration Level Monitoring  

4.7.4.1 Methodology Adopted for Sampling  

The vibration level monitoring was carried in the direct impact zone of the proposed alignment in 

Panvel-Karjat stretch. The Vibration level monitoring was carried out using “Mini-Seis III instrument 

make White Industrial Seismology, Inc.USA”, (Serial number: 7243 & 0529) near various sensitive 

receptors like residential area, commercial area, school, hospital, institutes, religious places etc. Also, 

the areas where major construction works were also considered for vibration level monitoring for 

generating the base line of the vibration level before stating the construction work. 

4.7.4.2 Standards adopted for Vibration Level Monitoring  

In order to protect surface structures from the deleterious effect of ground vibration, regulations have 

been formulated in different countries. These regulations vary from country to country depending on 

the type and the construction materials used. In India, the Director General of Mines Safety (DGMS) 

through its Circular No. 7 of 1997 specified the permissible limits of ground vibration for different types 

of structure shown in  
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Table 18.  

The DGMS Circular has categorised surface structures into two categories based on the ownership. 

For each category, there are three types of structure for which permissible peak particle velocity 

(PPV) has been specified depending on the frequency. This circular does not make reference to any 

scientific study conducted in India or abroad. Perhaps it was based on the experience of the DGMS 

on controlled blasting close to surface structures. 

 

 
 

Noise & Vibration Monitoring on  Panvel-Karjat Stretch 
 

Table 18: Permissible PPV (mm/s) as per DGMS Circular No. 7 of 1997 

Sr. 
No 

Type of structure Dominant excitation frequency, Hz 

< 8 Hz 8-25 Hz > 25 Hz 

(A) Buildings/structures not belonging to the owner    

1. Domestic houses/structures (Kutcha, brick & 
cement) 

5 10 15 

2. Industrial buildings (RCC and framed structures) 10 20 25 

3. Objects of historical importance and sensitive 

structures 

2 5 10 

(B) Buildings belonging to the owner with limited span of life    

1. Domestic houses/structures (Kutcha, brick & 

cement) 

10 15 25 

2. Industrial buildings (RCC and framed structures) 15 25 50 

Permissible PPV (mm/s) as per DGMS Circular No. 7 of 1997 for various Dominant excitation 

frequency is considered for as the standard for assessing damage to structures due to ground 

vibration. The sampling locations in the study area are the Buildings/structures not belonging to the 

owner. 

The sampling location and criteria for selection of the sampling locations for Vibration Level 

Monitoring in Panvel-Karjat stretch are the same as Noise Level Monitoring which is presented in 

Table 16. Also, the Map showing the Vibration Level Monitoring location is presented as Figure 11. 

The Analytical Results of Vibration Level Monitoring in Panvel-Karjat stretch is as presented in Table 

19. 
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Table 19: Analytical Results of Vibration Level Monitoring  

Sample 

code 

Type of Sensitive 

Receptor 

PPV 

(mm/sec) 

Dom.Exc. 

Freq(Hz) 

Vector sum 

(mm/sec) 

Acoustic 

dBL 

DGMS 

mm/sec 

NV1 Residential Area 1.78 26.9 2.16 106 >25: 15 

NV2 Residential Area 1.52 34.1 1.78 106 >25: 15 

NV3 Residential Area 1.27 34.1 1.65 106 >25: 15 

NV4 Residential Area 2.03 32.0 2.03 106 >25: 15 

NV5 Religious Places 2.03 34.1 2.29 106 >25: 10 

NV6 School 2.29 30.1 2.41 106 >25: 15 

NV7 School 2.29 128 2.54 112 >25: 15 

NV8 School 2.03 128 2.03 116 >25: 15 

NV9 Major Construction Work 1.52 170.6 1.65 112 >25: 25 

NV10 Major Construction Work 1.78 128 1.91 112 >25: 25 

NV11 Major Construction Work 2.29 22.2 2.41 106 8-25: 20 

NV12 Major Construction Work 5.59 3.5 5.84 118 <8: 10 

* Permissible PPV (mm/s) as per DGMS Circular No. 7 of 1997 is considered for (A) Buildings/structures not 

belonging to the owner. 

The waveform data in comparison with the DGMS standards for the above selected events in Panvel-
Karjat Stretch is given in Annexure 9. 

4.7.4.3 Vibration Modelling 

Attenuation of vibration with distance from track centreline is one of the important issues that must be 

considered while studying environmental effects of train induced ground vibration. Without 

considering the mechanism behind occurrence and propagation of vibrations during passage of a 

train, measured particle velocities at different distances from track centreline are used here to 

establish an attenuation relation.  Attenuation of vibration with distance from track centreline is one of 

the important issues that must be considered while studying environmental effects of train induced 

ground vibration. Without considering the mechanism behind occurrence and propagation of 

vibrations during passage of a train, measured particle velocities at different distances from track 

centreline are used here to establish an attenuation relation. 

The maximum observed PPV of 5.59 mm/sec at Panvel-Karjat is considered for predicting the future 

vibration impact after commissioning the MUTP-III. Factor of safety as 3 and maximum PPV of 5.59 

mm/sec was used for predicting the vibration attenuation in Panvel-Karjat stretch. It is evident that the 

vibration reduces with respect to increase in the distance from the centre of the proposed railway 

track. 

Vibration scenario for multiple combinations in the form of Passenger–Passenger crossing (P-P), 

Passenger–Freight crossing (P-F) was calculated. The highest Vibration Level for 3 trains crossed is 

8.34 mm/sec for Passenger – Freight combination as shown in Table 20. 
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Table 20: Vibration Scenario for Panvel-Karjat stretch due to multiple train crossing  

Sr. 

No 
Vibration Scenarios due to Multiple Train Crossings 

PPV Value in mm/s from the 

C/L of the proposed track 

10 m 25 m 50 m 

1.  
 2 trains at a time: 1 local /EMU and another long 

distance express train        
4.88 1.62 0.7 

2.   2 trains at a time: 1 local /EMU and another Goods train 5.22 1.91 0.9 

3.  2 trains at a time: 2 local/EMU  4.88 1.62 0.7 

4.  3 trains at a time: all 2 local /EMU; 1 express train  8.34 4.86 2.1 

5.  3 trains at a time: all 2 local /EMU; 1 Goods train  7.66 2.72 1.25 

4.7.4.4 Results and Discussion 

The sources of the vibration and noise induced by the trains are mainly the rolling stock, track and the 

interaction between them. The vibration induced by the train first causes the vibration of track 

structure and then, propagate through the strata to the surrounding environment. In order to establish 

the existing/ambient vibration levels from traffic and other sources, vibration monitoring was 

conducted on the Panvel- Karjat stretch. 

The vibration monitoring was conducted at 12 monitoring locations in Panvel-Karjat stretch. At 

present, all the samples are falling in safe zone based on the comparison of the Permissible Peak 

Particle Velocity (PPV in mm/s) as per DGMS Circular No. 7 of 1997. During field investigation, the 

maximum PPV recorded is 5.59 mm/s of NV12 against the observed frequency of 39.3Hz which is 

at Utility Pipeline below underpass at WTP, between Chainage: 80/14 to 80/15 which is quite normal 

vibration level due to rail traffic. NV12 sampling location is within a railway boundary. All other 

monitoring locations recorded the value of PPV lower than that of the monitoring station NV12. 

However, at present all the samples are falling in safe zone which may change after addition of two 

more tracks under MUTP-III. At present very minimum number of trains passes through the existing 

Panvel-Karjat route. Hence, the PPV values of NV3, NV4, NV9, NV10, NV11 and NV12 falling in safe 

zone which may change after addition of two more tracks under MUTP-III. 

Vibration modelling was carried for multiple scenarios and it is found that vibration level decrease as 

the distance increases. Maximum vibration levels were observed at 10 m from centre line of proposed 

track when 3 trains travel at a time which includes all 2 local /EMU and 1 express train. The proposed 

railway boundary will be around 10 m from the centre line of proposed track, thus there will not be any 

sensitive receptors. Hence, it can be concluded that there will be no damage to sensitive receptors 

beyond 10 m of centre line of proposed track. 
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Section 5 Environment Impact Assessment  

5.1 Activities Identified for Impact Assessment 

The activities which will be carried out during preconstruction, construction and operation phase are 

considered for identifying impacts of the project. As the preconstruction phase of the project is already 

completed, no pre-construction activities are considered for impact identification. The preconstruction 

activities included site survey, geotechnical investigations which formed basis for the design of the 

proposed project.  

The list of activities during construction and implementation phase considered for impact identification 

are given in Figure 12 followed by detailed description of activities.  

 

Figure 12: Activities identified for impact assessment 

Out of the total activities identified for all the components of MUTP-III projects; the activities applicable 

for Panvel-Karjat stretch. Also, the activities will be implemented in different way based on the 

requirement of the project component. The applicability and description of the activities are listed in 

the following section. 

•Clearing the ground for construction activity e.g. bushes, scrub, trees 
cutting, dump wastes etc

•Dismantling / Demolition activities before construction

•Establishment and operation of the labour camps

•Access Control and barrication

•Relocation and Arrangements of utility lines for construction works

•Tunneling

•Collection of Construction material (as in sand mining, blasting for rocks, 
quarrying), Transfer of construction materials 

•Storage, handling and disposal of soild, hazardous and C&D waste 
material 

•Setting up the Ready Mix Concrete (RMC) Plant 

•Excavation works and Foundation works (Pile and concrete)

•Earth works/Landfill works 

•Laying of Railway Tracks

•Assembling and its Mechanical installation of pre-fabricated components 
for FOB, ROBs, RUBs and bridges near/around work site 

•O&M of all machineries

•Electrical works as installation of Overhead elecrical structures (distance 
50-60 m), Signalling post (400 m), power sub-station

•Landscaping 

Construction 
Phase

• Improved Infrastructure such as  new Tracks & Railway Stations, Railway 
Platforms & other facilities 

•Operation and Maintenance of new Tracks & Railway Stations, other 
ancilliary facilities, landscaping

Operational 
Phase
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1) Clearing the ground for construction activity e.g. bushes, scrub, trees cutting, dump 

wastes etc.  

The site is required in cleared and graded condition before the construction activities. It will 

involve the removal of trees, clearing of shrubs and vegetation, removing waste dumps that might 

affect the construction process in the future. The site will be cleared within the range of railway 

land and within influential area of the project activities, and necessary site formation and other 

operations. Ground clearing will be done by using JCB before initiating the earthwork activity for 

Panvel-Karjat stretch due to space availability for easy movement of JCB.  

During site clearance, it is crucial to keep damage of original landscapes and the biological 

environment to minimum. Environmental features such as trees, shrubs will be removed only if it 

is necessary to construct, maintain, and operate the new MUTP-III infrastructure. 

Replanting/Relocation of trees or plantation of additional trees will be undertaken as per 

Maharashtra Felling of Trees Regulation Act, 1964 in concurrence with local Tree authority or 

Forest department; wherever applicable. 

Replantation or Relocation of the trees will be carried out to the maximum possible extent. Shrubs 

and grass removed in ground clearing will be utilized in laying bottom layers of the earthwork to 

minimize the impact during construction. As conveyed by MRVC officials, plantation of new trees 

and relocation of existing trees and also maintenance of plantation will be responsibility of the 

Contractor for 3 years. 

The construction activities such as settling of labour camps, laying of utility lines and tracks, 

setting up a ready mix concrete plant, signaling etc. will require clearing of the ground. The 

clearing activities will have an impact on the environment, as the activities will lead to dust 

generation, loss productive soil cover, compaction of soil. Solid waste and construction and 

demolition waste already dumped at the project sites will be cleared disposed of in accordance 

with the applicable regulations.  

Panvel-Karjat Approximately 1814 trees will be required to be cut in Panvel-Karjat 
stretch out of which 132 number of tress are falling within Matheran 
Eco-sensitive Zone. To minimize the impact of tree cutting, new 
plantation will be carried out in the ratio of 1:5. Thus, around 9070 trees 
will be planted throughout the stretch. 
 
MRVC has estimated generation of 2,54,000 Cu.m of soil during the 
excavation work. The excavated soil will be utilised for following 
purposes: 

 Filling back in the embankment, foundation, approach road etc,  

 Raising of nearby low-lying villages 

 Making building/Road material, etc by the contractor 

 

2) Dismantling or Demolition activities before construction 

Dismantling or Demolition activities will include activities causing major structural alterations such 

as wrecking, pulling, knocking or cutting down of any building, structure, edifice etc. Demolition 

activities will have an impact on the environment as the activities will lead to dust generation, 

noise and vibration by the machines, hand-tools, and falling/collapsing parts of the 

building/structures. 

MRVC has prepared a detailed list of various structures as building, temples, ticket counters, 

huts, toilets, maintenance room; staff quarters etc. are to be dismantled at various locations along 

the Panvel-Karjat stretch.  

The demolition of the existing structures will lead to generation of waste building materials as 

debris, rubble, wood, metal etc. The Contractor will be responsible to manage the waste 
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generated from dismantling and demolition activities. The waste generated from the demolition 

activities will be reused at the site to the maximum possible extent. Recyclable materials as metal, 

wood will be sold off to the authorized recyclers. In case, any demolition waste that can’t be used 

at the site, the contractor to handle the waste as per Construction and Demolition Waste 

Management Rules, 2016. The Contractor shall identify local C&D waste disposal site in 

congruence with local authority to dispose of the demolition waste. 

Panvel-Karjat It is envisaged that waste generation from demolition activities in 
Panvel-Karjat stretch will be minimal as identified PAPs are less than 
500. Maximum quantity of waste generated from demolition activities 
will be used during filling of the embankment.    
 
As estimated by MRVC, total 207 MT steel (Steel Cover shed, height 
gauges, FOB) and 18,000 Cu.m of C&D waste will be generated from 
Dismantling or Demolition activities. The steel will be taken by the 
Contractor which will be used as scrap and recycled and other C&D 
waste will be used for filling up the low laying areas. 

 

3) Establishment and operation of the labour camps 

The labour camps shall be set up by the contractor as per the Occupational Safety and Health 

standards (Indian or international). The labour camps will be set up by the contractor at suitable 

location as per the construction site for Panvel-Karjat stretch. Labour camps will need to be set up 

close to the construction works. The contractor shall provide labour camps with adequate 

drainage, clean and sanitary premises, crèches, cooking facilities, adequate and convenient water 

supply, adequate toilet facilities, and sewage disposal facilities. The cooking facilities shall be 

provided with LPG so that no fire wood will be burned for cooking. Designated solid waste storage 

sites will be identified in consultation with municipal councils, Panchayat.  

Panvel-Karjat The construction work for MUTP-III components will be carried out by 
packages for earthwork, tunneling, flyover and bridges. The 
construction work is expected to have total 400 labours (Approximate) 

 

4) Access control and barrication 

Access control and barrication is to prevent the entry of unauthorized persons on construction 

sites which are located in built-up areas and alongside vehicular and pedestrian traffic routes. 

Fencing the construction site will also protect people from accidents. Barricading will be required 

between existing and proposed railway line and also between constructions site and households, 

roads near the site for Panvel-Karjat stretch.  

The sides of excavations/foundations can be supported by sheet piling or bracing to guard against 

the danger to workers from fall or dislodgement of earth, rock or other material. Guardrails or 

barriers around construction area can be erected to prevent workers or other persons from falling 

into them. Barriers can be placed to prevent vehicles being driven into the construction area.  

 

Embankment will used as approach road for vehicles used in construction to the maximum 

possible extent to reduce the need of construction additional access roads for Panvel-Karjat 

stretch.   

 

Panvel-Karjat RUBs will be functional throughout the construction phase.  
Barrication will be done to protect existing tracks using G.I. sheets to 
ensure smooth operations on existing tracks. 
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5) Relocation and Arrangements of utility lines for construction works 

MRVC has carried out utility survey which would help to understand the network of available 

utilities leading into the project premises. The utilities encountered commonly on site for 

construction work include electricity, water, telecommunication, drainage, overhead and 

underground cables etc.  

The necessary permissions required to relocate the utility lines as per the construction plan will be 

taken from concerned government departments. It is essential to ensure that no existing utilities in 

the vicinity of the sites are affected by any of the project activities.  

Certain Utilities are required to be maintained for construction works. The following basic utilities 

shall be required to provide a safe and healthy working environment for workers:  

 Temporary water supply shall be required for drinking water purposes  

 Temporary electricity supply for lighting and other construction use. If electricity supply is 

not available or consistent, DG set can be used as and when required. 

 Temporary telecommunication link between the site and concerned organization for both 

security and communication  

 Toilets at construction site  

In the case when temporary utilities are available, all such temporary utilities, including electrical 

fittings shall be weather-proof. Water supply will also be required for water spraying as a part of 

dust pollution abatement measures.  

The construction workers and contract labors will use toilet and drinking water facility at the 

nearby stations during carrying out a construction activity. Drinking water facilities shall be 

provided by the contractor for labours at the construction site. One drinking water facility shall be 

available to the workers at a distance of 500 m at the construction site. 

Stationwise utility shifting data is presented Annexure 10 with details. 

Panvel-Karjat Utilities such as gas pipeline, water pipeline are observed which will be 
either protected or relocated suitably in consensus with the concerned 
department. 

 

6) Tunneling 

Tunneling activity is only applicable to Panvel-Karjat section. There are two tunnels on the 

existing line; a smaller tunnel at Nadhal and a larger one at Wavarle. The proposed alignment will 

have three tunnels one at Nadhal (length 220 m) and two near Wavarle village (length 2600 m+ 

300 m).  

Tunneling in Panvel-Karjat area is planned to be carried out by Drilling and Blasting Method 

(DBM) by MRVC. MRVC will appoint an external agency to design the blasting and monitor the 

tunneling and blasting works. The agency will develop appropriate blasting design considering 

geology, safety, blast geometry etc.  

The principle of constructing large sectioned tunnel using DBM is to subdivide the tunnel section 

into several arched smaller sections for easier control and safer support during excavation14. The 

newly formed surfaces are often required to be temporarily supported by girder sections, nails, 

                                                   
14 Safety of New Austrian Tunnelling Method (NATM) Tunnels 
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and shotcrete15. After the tunnel formed by drill and blast process, the newly formed tunnel 

surface is to be lined with an in-situ concrete lining to stabilize the exposed soil or rock faces. 

As tunneling entails excavation and blasting, which will lead to rock movement, minor 

fragmentations, vibration and dust generation. Due to Tunneling, environmental effects such as 

geomorphologic alteration, changes in surface and ground water level, changes in erosion 

phenomenon, disturbance natural inhabitants of animals and plants and increase of dust 

concentration in the atmosphere. 

Tunneling will also lead to generation of noise from various activities as blasting, operation of 

machines, instruments, loading-unloading, tunnel excavation, traffic and transportation around the 

tunnel etc.  

One of the most significant undesirable impacts on the environment is disposing of excavated 

materials during the tunnel excavation. However, the contractor will reuse the excavated material 

to the extent possible, the disposal of waste materials can create detrimental effects on 

environment such as water pollution, soil contamination and pollution of natural ecosystems. Also, 

there will be an impact on soil due to temporary stockpiling of inert of construction waste. 

Tunneling operations can change the direction of groundwater flow and cause environmental 

impacts on soil chemistry. Water flows in the springs and where the water naturally comes out, 

may be decreased due to groundwater discharge from drainage of surrounding grounds of the 

tunnel site. Disposal of waste water remained from tunneling also have undesirable impacts on 

the environment.  

Range of sanitary and hygiene as well as health and safety concerns for the workforce. Air 

pollution inside the tunnel during construction will impact on health, safety, and environment. 

Important aspect which need to consider during design is fire and smoke emergency and 

evacuation needs in case of accident. During construction, safety of the workers due to rock/mud 

slide would be an important issue to be addressed.  

Navi Mumbai Municipal Corporation (NMMC) takes care of the Morbe Dam operations. The 

engineering team from the respective authority is called Dam safety Organization under Water 

Resources department of NMMC. 

As per the Indian Railway Permanent Way Manual (IRBM), Morbe Dam is on upstream side of 

Panvel-Karjat section, so it is classified in the category of Railway affecting Work (RAW)16.  IRBM 

describes  the term “Railway affecting Work” may broadly be taken to mean any work which if not 

constructed and maintained properly, or not operated properly may result in danger to Railway 

Line (Bridge/ embankment). This may include tanks, storage works, canals, bunds, etc. MRVC is 

discussing the matter related to RAW with NMMC on continues basis. Also, MRVC is considering 

the aspects related to Vigilance over Railway Affecting tanks during heavy rains17 and Weather 

warnings and action to be taken18 as per IRBM for Morbe dam. 

MRVC is also planning to engage the independent consultant for safe and speedy execution of 

the work of Tunneling and excavations of cuttings. MRVC is planning to engage CSIR-Central 

                                                   
15 Source: https://ec.europa.eu/research/success/en/env/0002e.html 
16 Paragraph 726 of Indian Railway Permanent Way Manual  
http://www.indianrailways.gov.in/railwayboard/uploads/directorate/civil_engg/downloads/acs_irpm/irp
wm-i2.pdf 
17 Paragraph 727 of Indian Railway Permanent Way Manual  
 
18 Paragraph 728 of Indian Railway Permanent Way Manual  

https://ec.europa.eu/research/success/en/env/0002e.html
http://www.indianrailways.gov.in/railwayboard/uploads/directorate/civil_engg/downloads/acs_irpm/irpwm-i2.pdf
http://www.indianrailways.gov.in/railwayboard/uploads/directorate/civil_engg/downloads/acs_irpm/irpwm-i2.pdf


 

Final Environment Assessment Report  
for Doubling of Panvel-Karjat Section 

Section 5: Environmental Impact Assessment 

 

 

  

68 68 

Institute of Mining & Fuel Research (GOI), Nagpur (CIMFR) or any other similar agency with 

experience in tunneling. The broad scope of consultancy is as follows: - 

A. Geotechnical Assessment of Tunnel site  

 Aerial survey and generation of 3D map of the surface for further use and merger with 

geological data and generation of topographic profiles.  

 Geological evaluation of exploratory drill holes being done by MRVC. Providing guidance 

to MRVC for exploratory drilling of bore holes. 

 Based on the details of geological/geotechnical investigation data available with MRVC 

and being generated above, including Geo-technical assessment of the rock, appointed 

agency will do Rockmass characterisation and geological mapping. Geological mapping 

to be extrapolated to 15 m on either side of Tunnel alignment. 

 Preparation of sub-surface Model of rock formation based on the details taken from 

geotechnical investigation.  

 Preparation of Geological sections along tunnel alignment. 

B. Structural stability assessment of the strata based on the geological investigation 

including rock formation and suggestion for support.  

 Design of most suitable cross section of the tunnel considering the requirement for two 

Railway tracks, ventilation, Fire safety, OHE, pathway, drainage, cable duct and other 

structures if any. 

 Study and recommendation for minimum safe clear distance between existing and 

proposed tunnel using 3D Modelling techniques OR as decided by CSIR-CIMFR for 

excavation of Tunnel-1/2. 

 Proof check of preliminary support required during construction of tunnel. 

C. Proof check of Design of Ventilation system for new tunnel with periodic monitoring 

 

D. Investigations into fire safety of the long tunnel and necessary 

guidelines/requirements for prevention 

 

E. Suggested rock excavation methodology and tunnelling methodology suitable for the 

proposed tunnels (1, 2 and 3) and open excavations 

 Design of blasting techniques, controlled blasting techniques for open excavation of 

cutting and underground excavation of tunnel 

 Ground vibration monitoring trials and work out of attenuation characteristics. 

Establishment of damage potential of the ground vibrations vis-à-vis existing 

tunnel/structures existing about the alignment. 

F. Periodic monitoring of stability of the existing tunnels during excavation of the new 

tunnel, including stability of private houses and other structures such as Morbe Dam, 

one small dam near Wavarle and other structures in the vicinity of work preferably 

through an IoT based seismograph network 

 Deployment of seismographs for continuous monitoring of ground vibrations preferably 

through IoT based systems. 
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 Periodical appraisal and evaluation of blast designs and blast performance. 

G. Vetting of technical specification for execution of work 

 

H. Proof Check of drawings, blasting methodology for underground and open 

excavations, Support design, waterproofing design, Rock support arrangement 

design, Construction methodology/scheme submitted by contractor 

 

I. The protection/support scheme for existing Tunnel-1 [Ch 14756 to Ch 14975] that is 

presently unlined 

 

J. Technical support and periodic monitoring during execution of work. 

After the completion of preliminary findings and most suitable methodology for excavation near the 

existing tunnels and Morbe dam, shall be adopted and communicated to the relevant stakeholder 

party. The preliminary findings of the blasting and tunnelling study will be presented as 

complementary study to this EA report and disclosed later. 

Panvel-Karjat  About 3 km length of tunneling work is involved which would lead to 
generation of approximately 2.5 lakh m3 of waste generation. Excavation 
during tunneling will generate 10,60,000 Cum of the rocks which will be 
utilized during construction work to the extent possible. 

The MRVC will prepare an Emergency Response Plan in case of break of Morbe Dam which will be 

presented as complementary document to this EA report later. 

7) Collection of Construction material (as in sand mining, blasting for rocks, quarrying), 

Transfer of construction materials  

Various construction material as soil, aggregates, cement, crushed sand etc will be required by 

the contractor. As directed by MRVC, the contractor shall use cement silos for cement storage for 

Panvel-Karjat stretch. Soil required for earthwork, blanketing will be used from cutting to the 

possible extent, and remaining will be procured. All the construction material will be collected from 

authorized quarries only. The contractor may open a new quarry or partner with existing quarry 

owner/s. The contractor is required to submit location of the quarries, the material movement plan 

and borrow area management plan along with the proposal including the Environmental 

Clearance taken by the sand miners and quarry operators as per existing Rules for this activity. 

The construction material will be stored on site and only required quantity will be procured. The 

construction material will be transported in dumpers to the project site on daily basis during the 

construction phase. Considering full cycle of project, collection and transportation of construction 

material from quarry will be a major activity of project to impact the surroundings. 

Panvel-Karjat The project component of Panvel-Karjat will require earthwork of 
approximately 12 lakh m3. 

 

8) Storage, handling and disposal of solid, hazardous and C&D waste material  

It is envisaged that there will be no e-waste generation due to construction activities. Thus, e- 

waste management is not considered as an activity for impact identification.  

During construction phase, hazardous waste such as waste oil, grease, asbestos sheets, soaked 

cotton with oil/grease will be generated.  
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The contractor will be responsible for safe and environmentally sound management of hazardous 

and other wastes. The contractor is required to send or sell the hazardous and other wastes 

generated during construction to an authorized actual user or shall be disposed of in an 

authorized disposal facility. Packaging, labeling, and transport of hazardous and other wastes is 

required to be done as per the Hazardous and Other Wastes (Management and Transboundary 

Movement) Rules, 2016.  

Solid waste will be generated from the daily activities in the labour camps and also during clearing 

of the site. Solid waste generated in labour camp plan will be included in labour camp 

management plan. The contractor will be responsible for safe and environmentally sound 

management of solid waste as per Solid Waste Management Rules, 2016.  

 

In case of C&D waste, the Contractor shall handle the waste as per Construction and Demolition 

Waste Management Rules, 2016 in addition to using the waste at site. 

 

Panvel-Karjat Applicable 

 

9) Setting up the Ready-Mix Concrete (RMC) Plant  

A batch plant of Ready Mix concrete will be set up at the construction site considering 

requirement of the project. 

The site selection of setting up Ready Mix Concrete plant should be as per the Guidelines for 

Ready Mix Concrete Plant (RMC)19 issued by Maharashtra Pollution Control Board, Mumbai vide 

notification no. MPCB/AS(T)/TB/B-4363 on 7th November, 2016.  

The RMC plant shall be set up away from sensitive location such schools, colleges, hospitals and 

habitations as prescribed in the guidelines. The RMC plant requires ‘Consent to Establish’ from 

the Maharashtra Pollution Control Board with necessary measures to control Air, Water and Noise 

pollution. MRVC will facilitate the Contractor with necessary information to obtain the Consent for 

RMC. 

The Contractor shall also follow the “Guidelines on use of Ready Mixed Concrete” are also 

published by RDSO20  which specifies quality of raw material to be used, material storage in 

RMC. 

Panvel-Karjat Applicable 

 

10) Excavation works and Foundation works  

Excavation will start after locating and identifying all utility services, such as electrical, water and 

add other utilities in the area. The excavated material can be re-utilized in filling, preparing 

embankments, etc. Excavation and filling can be carried out simultaneously to avoid double 

handling. Inspection of excavation slopes and/or supporting systems daily for to control erosion or 

deterioration of soil cover will be crucial during construction works. 

Pile foundation will be carried out in river area all other places will have concrete foundation. A 

pile foundation usually consists of a base of spread footing or grillage supported by piles at their 

bottom. Concrete foundation involves earth excavation, leveling, placing PCC and concrete 

footings. Open foundation can also be used depending on the soil strata. 

Temporary river training structures as cofferdams will be erected so that the water flow will 

bypass the foundation area of the bridges. These structures will be removed after completion of 
                                                   
19 Source: http://mpcb.gov.in/consentmgt/pdf/RMC_Gazette_circular.pdf 
20 Source: http://www.rdso.indianrailways.gov.in/uploads/files/1296815273584-page_5.pdf 

https://en.wikipedia.org/wiki/Concrete_plant
https://en.wikipedia.org/wiki/Concrete_mixtures
http://mpcb.gov.in/consentmgt/pdf/RMC_Gazette_circular.pdf
http://www.rdso.indianrailways.gov.in/uploads/files/1296815273584-page_5.pdf
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the construction work. Mud muck generated during foundation work will be utilized in earthwork to 

the maximum possible extent. 

Panvel-Karjat Open foundation will be used for most of the structures whereas Pile 
foundation is considered for construction of flyovers. 

 

11) Earth works/Landfill works 

Earthworks firstly require surface layers to be removed. The ground is then excavated down or 

built up to the level where the railway tracks will be laid. Earth sourced from other locations or 

construction debris generated during demolitions work can be used for embankments.  Earthwork 

can also be required for improvement of some of the pre-existing embankments, laying of 

drainage, installing pumps, laying pipes, building storage tanks and building culverts (drains) 

which allow rainwater to flow underneath, and away from, the railway especially in case of 

Panvel-Karjat stretch.   

The formation may be in an embankment or a cutting depending upon the rail level and general 

contour of the area. The height of the embankment will also depend on the high flood level of the 

area and a reasonable free board is provided above this level. Layered filling is usually used for 

filling of embankments as per upward horizontal layer filling at full width of horizontal section. 

Storm water being the greatest threat to a railway track, proper drainage is the most prominent 

factor for track maintenance. At present, there is no drainage along the existing railway track. In 

Panvel-Karjat stretch, the proposed embankment will be at similar elevation level as existing.  

As discussed with MRVC officials, the proposed design has consideration for provision of 

additional storm water drains all along the proposed tracks of Panvel-Karjat stretch. The storm 

water drains will be cleaned regularly before monsoon. Slope protection measures such as stone 

gabions, retention walls are also included in the design of proposed track. 

Panvel-Karjat Earthwork of approximately 12 lakh m3 of raw material to be procured. 
Cutting of 1 lakh m3 of soft rock is expected near Mohope area. 
 
The remaining stretch have only hard rock formation. Boulders 
generated from hard rock cannot be used in embankment as it leaves 
loose pockets in the surrounding. Thus, the Contractor will be required 
to handle the excavated material in environment friendly manner. 

 

12) Laying of Railway Tracks 

New railway tracks will be built on earthen embankment which will form the rail foundation.  

Ballast consists of crushed stone which is placed and packed below sleepers for load distribution, 

longitudinal and latitudinal stability and to provide drainage to the railway. A ballast hopper will 

place the ballast over the embankment and between the tracks and sleepers.  

Continuous welded rails will be formed by welding rails together to form a seamless rail track. 

Concrete rail sleepers are placed along the rail alignment as a base support for the rail. 

Temporary railway track will be laid on which the track mountable machinery will be used to place 

the continuous welded rails. Temporary tracks will then be removed once continuous rail tracks 

are placed properly.  Railway sleepers will be procured from Railway Board approved Sleeper 

Plants.  

Panvel-Karjat Applicable 
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13) Assembling and Mechanical installation of pre-fabricated material for FOB, ROBs, RUBs, 

flyovers and bridges near /around work site 

Prefabricated material has improved quality of bridge elements and systems as they are 

constructed in a controlled environment using high quality materials and standardized production 

processes, which leads to an extension of the structure service life.  

Prefabrication is preferred in most projects it reduces bridge construction costs and life-cycle 

costs. Steel and pretension concrete beams are two of the most common prefabricated elements 

on typical bridges. Pier columns, Pile cap footings used more prefabricated elements to build 

bridges faster. The prefabricated material will be transported to the site and then assembled at 

the site.  

The prefabricated material assembled at site will be installed using mechanical instruments. This 

will reduce the construction time drastically than the conventional methods. 

Steel girders from RDSO approved workshops will be used for major bridges. Girders will be 

fabricated at any of the 84 workshops all over India. Girders will be transported by trailers to the 

site and then assembled.  

Panvel-Karjat Applicable 

 

14) O&M of all heavy vehicles and machinery 

O& M of all heavy vehicles and machinery will carried out as based on type of machinery and 

vehicle, maintenance schedule. Waste generated during O&M of machinery will be handled as 

per applicable rules.  

DG sets will be used as emergency power source. Various types of vehicles as tanker, dumper, 

dozer, roller, grader will be used in construction which would need regular maintenance. 

Panvel-Karjat Applicable  
5 to 6 number of D.G sets will be used during construction 

 

15) Electrical works as installation of Overhead electrical structures (distance 50-60 m), 

Signaling post (400 m), Installation of power sub-station 

Overhead electrical structure is to supply electricity to the moving trains. The key objective of 

Overhead electrical structure is thus to ensure uninterrupted uniform, reliable and safe supply of 

power to trains.  

Over-head equipment includes masts that are installed along the rail alignment to support the 

equipment which provides electricity to operate trains. This power supply is accessible to trains 

can at all times. The structures are placed at distance of 50 to 60 m for straight alignment and 30-

50 m for curves. The contractor needs to ensure is that no damage occurs to the existing OHE 

while installing new ones. A typical OHE is shown in Figure 13. 
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Figure 13: Typical structure of OHE 

Signaling includes the use and working of signals, points, block instruments, and other allied 

equipment for the safe and efficient running of trains. Signaling enables the movement of trains to 

be controlled in such a way that the existing tracks are utilized to the maximum. 

Railways need electrical power for signaling, points and other systems which would need laying 

cables in surrounding areas to the line of route, as well as the construction of several electrical 

cabinets. Signaling structures are also installed along the rail route. 

The construction of a power substation for additional power requirement will be close to the 

existing sub-stations, nearby railway line. The construction of a new substation will be done 

considering the future additional loads. 

Panvel-Karjat New substation is planned at Panvel and another substation at Karjat 
will be suitably relocated. Shifting of transmission lines will be involved. 

 

16) Landscaping  

Landscaping mainly include the addition of plants, manipulation of terrain and the construction of 

structures. Landscaping activity in the project would focus on enhancing the appearance and 

creating useable space. Trees, which can be relocated, will be relocated to the maximum possible 

extent. Landscaping will create user friendly spaces near station.  

Panvel-Karjat Applicable 

 

17) Improved Infrastructure such as new Tracks & Railway Stations, other facilities 

New tracks and railway station will increase the carrying capacity of the route. Yard remodeling, 

platform building, construction of staff quarters etc will have capacity to accommodate additional 

riders due to increased capacity for Panvel-Karjat stretch. 
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Panvel-Karjat Applicable 

 

18) Operation and Maintenance of new Tracks, new EMUs & Railway Stations, other ancillary 

facilities, landscaping 

Maintenance facility for traction, general services, signaling, stabling lines etc will be developed 

based on standard practice recommended by OEM’s and other Railways standard. Addition water 

tanks and toilets shall be installed (if required) to meet the additional requirements at the stations. 

The additional sewage shall be discharged in the municipal drains if the municipal drains are 

passing in the nearby area or septic tanks shall be provided. 

 

Panvel-Karjat Maintenance facilities required for additional trains will be developed in 
the any of the existing car shed at car shed by augmentation of the 
existing facilities. 

5.2 Parameters for Impact Identification 

Environment components considered for impact identification are as follows:  

 Air Quality 

 Water Quality 

 Land 

 Noise & Vibration 

 Flora, fauna and Biodiversity 

 Occupational Health & Safety 

 Environment Health & Safety 

Various indicators are considered for these environment components to identify impacts particular to 

the activities. The detailed list of monitoring indicators with respect to various environment 

components is given in Figure 14. 
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Figure 14: Monitoring indicators for various Environment Parameters considered for impact identification
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5.3 Impact Identification Matrix 

The impacts identified from the project activities are further classified as per type, nature, likelihood of 

occurrence, significance and extent of the impacts. These parameters identified are also defined to 

suggest the appropriate mitigation measures. The definitions used to characterize the impacts are 

given below:  

 Type of Impact 

o Positive Impact– An impact that is considered to represent an improvement on the baseline 

or introduces a positive change. 

o Negative Impact– An impact that is considered to represent an adverse change from the 

baseline or introduces a new undesirable factor. 

 

 Nature of Impact 

o Direct impact –Impacts that result from a direct interaction between a planned project activity 

and the receiving environment/receptors (e.g. between occupation of a site and the pre-

existing habitats or between an effluent discharge and receiving water quality) 

o Indirect impact– Impacts that result from other activities that are encouraged to happen as a 

consequence of the Project (e.g. in-migration for employment placing a demand on 

resources). 

o Cumulative Impact– Impacts that act together with other impacts (including those from 

concurrent or planned future third-party activities) to affect the same resources and/or 

receptors as the Project 

 

 Likelihood 

Likelihood - the likelihood that an impact will occur 

o Unlikely - The impact is unlikely to occur. 

o Likely - The impact is likely to occur under most conditions. 

o Definite - The impact will occur. 

Magnitude of impact is decided based on extent, duration and intensity of the impact.  

 Extent 

o On-site – impacts that are limited to the boundaries of the development site. 

o Local – impacts that affect an area in a radius of 5 km around (area of influence) the 

development site. 

o Regional – impacts that affect regionally important environmental resources or are 

experienced at a regional scale which is beyond 5 km from the development site 

o National – impacts that affect nationally important environmental resources or affect an area 

that is nationally important/ or have macro-economic consequences. 

 

 Duration 

o Temporary – impacts are predicted to be of short duration and intermittent/occasional. 

o Short-term – impacts that are predicted to last only for the duration of the construction period. 

o Long-term – impacts that will continue for the life of the Project but ceases when the project 

stops operating. 

o Permanent – impacts that cause a permanent change in the affected receptor or resource 

(e.g. removal or destruction of ecological habitat) that endures substantially beyond the 

project lifetime. 

 

 Intensity 

Intensity can be considered in terms of the sensitivity of the biodiversity receptor (i.e. habitats, 

species or communities) and ability of people/communities affected by the Project to adapt to 

changes brought about by the Project. 
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o Negligible – the impact on the environment and community is not detectable. 

o Low – the impact affects the environment and community in such a way that natural functions, 

processes and livelihood are not affected.  

o Medium – where the affected environment is altered but natural functions, processes and 

livelihood continue, although in a modified way.  

o High – where natural functions, processes and livelihood are altered to the extent that they 

will temporarily or permanently cease (come to an end). 

 

 Significance 

o Negligible Significance: An impact of negligible significance (or an insignificant impact) is 

where a resource or receptor (including people) will not be affected in any way by a particular 

activity, or the predicted effect is deemed to be ‘negligible’ or ‘imperceptible’ or is 

indistinguishable from natural background variations. 

o Minor Significance: An impact of minor significance is one where an effect will be 

experienced, but the impact magnitude is sufficiently small (with and without mitigation) and 

well within accepted standards, and/or the receptor is of low sensitivity/value. 

o Moderate Significance: An impact of moderate significance is one within accepted limits and 

standards. The emphasis for moderate impacts is on demonstrating that the impact has been 

reduced to a level that is as low as reasonably practicable (ALARP). This does not 

necessarily mean that ‘moderate’ impacts have to be reduced to ‘minor’ impacts, but that 

moderate impacts are being managed effectively and efficiently. 

o Major Significance: An impact of major significance is one where an accepted limit or 

standard may be exceeded, or large magnitude impacts occur to highly valued/sensitive 

resource/receptors. A goal of the EIA process is to get to a position where the Project does 

not have any major residual impacts, certainly not ones that would endure into the long term 

or extend over a large area. However, for some aspects there may be major residual impacts 

after all practicable mitigation options have been exhausted. An example might be the visual 

impact of a development. It is then the function of regulators and stakeholders to weigh such 

negative factors against the positive factors such as employment, in coming to a decision on 

the Project 

 

The Environment Impact Assessment matrix for Panvel-Karjat stretch is attached as Table 21.
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Table 21 : Impact Identification: Panvel-Karjat stretch  

Sr. 
No 

Environmental 
Attribute  

Environmental Impact  Type and Nature of Impact Significance - Magnitude Likelihood 

Impact Type Impact Nature  Extent  Duration Intensity - Bio Physical and 
Socio-economic 

Likelihood 

Positive Negative Direct Indirect Cumulative On-
site 

Local Regional National Temporary Short 
Term 

Long 
Term 

Permanent Negligible Low Medium High Unlikely Likely Definite 

 Impact Assessment for the activities applicable to Panvel-Karjat stretch 

1 Activity: Clearing the ground for construction activity e.g. bushes, scrub, trees cutting, dump wastes etc ( The construction activities includes settling of labour camps, laying of utility lines and tracks, setting up a ready mix concrete plant, 
signaling,  etc) 

 Air Quality Dust and Gaseous 
emissions in atmosphere 
from heavy machinery, 
vehicles and ground 
clearing  

                    

 Air Quality Emissions from diesel DG 
sets 

                    

 Air Quality Odour nuisance due to 
accumulated waste 
material 

                    

 Water Quality  Impact on existing Storm 
water management 

                    

 Land Land erosion and flooding 
due to change in Regional 
physical settings such as 
alterations / oxbows/ high 
embankments, filling in 
low lying areas, Altered 
topography, drainage 
pattern 

                    

 Land Change in landuse pattern 
due to fragmentation of 
land and Strip/ribbon 
development 

                    

 Land Loss of productive soil 
due to clearance activity 

                    

 Land Compaction of land due to 
movement of heavy 
vehicles  

                    

 Noise and Vibration  Noise & Vibration due to 
diesel DG sets 

                    

 Fauna and Flora Felling of Large trees in 
Matheran Eco-sensitive 
Zone 

                    

 Fauna and Flora Disturbance in local 
ecology and bio-diversity 
due to cuttings of tree 
branches and shrubs  

                    

 Fauna and Flora Loss of forest land in 
Matheran Eco-sensitive 
Zone 

                    

 Fauna and Flora Effect on estuarine and 
riverine ecology  

                    

 Fauna and Flora Disturbance to aquatic 
flora, fauna breeding 
during construction- 
additional piling for 
doubling  
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Sr. 
No 

Environmental 
Attribute  

Environmental Impact  Type and Nature of Impact Significance - Magnitude Likelihood 

Impact Type Impact Nature  Extent  Duration Intensity - Bio Physical and 
Socio-economic 

Likelihood 

Positive Negative Direct Indirect Cumulative On-
site 

Local Regional National Temporary Short 
Term 

Long 
Term 

Permanent Negligible Low Medium High Unlikely Likely Definite 

 Occupational Health and 
Safety 

Health impacts on the 
workers due to emissions 
from heavy equipment 
and other mobile sources 

                    

 Occupational Health and 
Safety 

Impact on safety of 
workers  

                    

 Environmental Health 
and safety 

Impact on Health and 
Safety of communities 

                    

 Environmental Health 
and safety 

Impact on sensitive 
receptors like religious 
places, hospitals, school, 
places of heritage 
importance etc. 

                    

 Environmental Health 
and safety 

Disturbance to tribal / 
sensitive / vulnerable 
PAFs/ settlements 

                    

 Environmental Health 
and safety 

Improved income and 
economic profile of the 
area due to increase in 
employment opportunities 
in the area 

                    

 Environmental Health 
and safety 

Visual Impacts due to use 
of reflective 
materials/signages  

                    

2 Activity: Dismantling / Demolition activities  

 Air Quality Dust and Gaseous 
emissions in atmosphere 
from heavy machinery, 
vehicles and ground 
clearing  

                    

 Air Quality Emissions from diesel DG 
sets 

                    

 Air Quality Traffic congestion at rail 
crossings  

                    

 Water Quality  Impact on existing Storm 
water management 

                    

 Land Land erosion and flooding 
due to change in Regional 
physical settings such as 
alterations / oxbows/ high 
embankments, filling in 
low lying areas, Altered 
topography, drainage 
pattern 

                    

 Land Compaction of land due to 
movement of heavy 
vehicles  

                    

 Noise and Vibration  Increase in Noise level                      

 Noise and Vibration  Noise & Vibration due to 
diesel DG sets 
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Sr. 
No 

Environmental 
Attribute  

Environmental Impact  Type and Nature of Impact Significance - Magnitude Likelihood 

Impact Type Impact Nature  Extent  Duration Intensity - Bio Physical and 
Socio-economic 

Likelihood 

Positive Negative Direct Indirect Cumulative On-
site 

Local Regional National Temporary Short 
Term 

Long 
Term 

Permanent Negligible Low Medium High Unlikely Likely Definite 

 Fauna and Flora Felling of Large trees 
located within the private 
premises 

                    

 Fauna and Flora Disturbance in local 
ecology and bio-diversity 
due to cuttings of tree 
branches and shrubs  

                    

 Occupational Health and 
Safety 

Exposure to higher noise 
levels and repeated 
mechanical shocks and/or 
vibration from dismantling 
activities 

                    

 Occupational Health and 
Safety 

Health impacts on the 
workers due to emissions 
from heavy equipment 
and other mobile sources 

                    

 Occupational Health and 
Safety 

Impact on safety of 
workers  

                    

 Environmental Health 
and safety 

Impact on Health and 
Safety of communities 

                    

 Environmental Health 
and safety 

Impact on amenities / 
facilities in an area 
including cultural and 
community properties 
(markets, gathering 
spaces, playgrounds, 
cemeteries, gaochar land) 

                    

 Environmental Health 
and safety 

Impact on common 
infrastructure in an area 
including hand pumps, 
common wells, toilets, 
electric lines/poles, 
access roads, pedestrian 
routes etc. 

                    

 Environmental Health 
and safety 

Impact on sensitive 
receptors like religious 
places, hospitals, school, 
places of heritage 
importance etc. 

                    

 Environmental Health 
and safety 

Disturbance to tribal / 
sensitive / vulnerable 
PAFs/ settlements 

                    

 Environmental Health 
and safety 

Visual blight / aesthetic 
issues due to 
construction, signages, 
demolition affecting 
people 

                    

 Environmental Health 
and safety 

Improved income and 
economic profile of the 
area 

                    

 Environmental Health 
and safety 

Visual Impacts due to use 
of reflective 
materials/signages  
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Sr. 
No 

Environmental 
Attribute  

Environmental Impact  Type and Nature of Impact Significance - Magnitude Likelihood 

Impact Type Impact Nature  Extent  Duration Intensity - Bio Physical and 
Socio-economic 

Likelihood 

Positive Negative Direct Indirect Cumulative On-
site 

Local Regional National Temporary Short 
Term 

Long 
Term 

Permanent Negligible Low Medium High Unlikely Likely Definite 

3 Activity: Installation and operation of labour camps  

 Air Quality Dust and Gaseous 
emissions in atmosphere 
from heavy machinery, 
vehicles and ground 
clearing  

                    

 Air Quality Emissions from diesel DG 
sets 

                    

 Air Quality Odour nuisance due to 
improper management of 
solid waste 

                    

 Air Quality Increased air pollution 
along nearby roads due to 
newly introduced vehicular 
traffic  

                    

 Air Quality Emissions due to use of 
wood or other bio mass 
fuels in camps 

                    

 Water Quality  Impact on quality of 
ground and surface water 
due to discharge of 
untreated wastewater 

                    

 Water Quality  Loss of seasonal flood 
plains 

                    

 Water Quality  Water stagnation and 
creation of temporary 
breeding habitats for 
mosquito/other vectors of 
disease  

                    

 Water Quality  Impact on existing storm 
water management 

                    

 Land Change in landuse pattern 
due to fragmentation of 
land and strip/ribbon 
development 

                    

 Land Loss of productive soil 
due to construction 
activities   

                    

 Land Compaction of land due to 
movement of heavy 
vehicles  

                    

 Land Soil contamination due to 
Fuel / oil spills  

                    

 Noise and Vibration  Increase in noise level                      

 Noise and Vibration  Noise and vibrations due 
to metal fabrication and 
assembling etc 

                    

 Noise and Vibration  Noise & vibration due to 
diesel DG sets 

                    

 Fauna and Flora Disturbance in local 
ecology and bio-diversity 
due to cuttings of tree 
branches and shrubs  
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Sr. 
No 

Environmental 
Attribute  

Environmental Impact  Type and Nature of Impact Significance - Magnitude Likelihood 

Impact Type Impact Nature  Extent  Duration Intensity - Bio Physical and 
Socio-economic 

Likelihood 

Positive Negative Direct Indirect Cumulative On-
site 

Local Regional National Temporary Short 
Term 

Long 
Term 

Permanent Negligible Low Medium High Unlikely Likely Definite 

 Fauna and Flora Disturbance to breeding 
locations/nesting site / 
habitats 

                    

 Occupational Health and 
Safety 

Health impacts on the 
workers due to emissions 
from heavy equipment 
and other mobile sources 

                    

 Occupational Health and 
Safety 

Impact on safety of 
workers  

                    

 Environmental Health 
and safety 

Impact on Health and 
Safety of communities 

                    

 Environmental Health 
and safety 

Impact on common 
infrastructure in an area 
including hand pumps, 
common wells, toilets, 
electric lines/poles, 
access roads, pedestrian 
routes etc. 

                    

 Environmental Health 
and safety 

Visual blight / aesthetic 
issues due to 
construction, signages, 
demolition affecting 
people 

                    

 Environmental health 
and safety 

Change in demographic 
configuration  

                    

 Environmental Health 
and safety 

Visual Impacts due to use 
of reflective 
materials/signages  

                    

4 Activity: Access control and barrication 

 Air Quality Dust and Gaseous 
emissions in atmosphere 
from heavy machinery and 
vehicles 

                    

 Air Quality Increased air pollution 
along nearby roads due to 
newly introduced vehicular 
traffic  

                    

 Air Quality Traffic congestion at rail 
crossings  

                    

 Water Quality  No Impact                      

 Land Loss of productive soil 
due to barricading  

                    

 Land Compaction of land due to 
movement of heavy 
vehicles  

                    

 Noise and Vibration  Increase in Noise level                      

 Noise and Vibration  Noise and vibrations due 
to metal fabrication and 
assembling etc 

                    

 Noise and Vibration  Noise & vibration due to 
diesel DG sets 
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Sr. 
No 

Environmental 
Attribute  

Environmental Impact  Type and Nature of Impact Significance - Magnitude Likelihood 

Impact Type Impact Nature  Extent  Duration Intensity - Bio Physical and 
Socio-economic 

Likelihood 

Positive Negative Direct Indirect Cumulative On-
site 

Local Regional National Temporary Short 
Term 

Long 
Term 

Permanent Negligible Low Medium High Unlikely Likely Definite 

 Fauna and Flora Disturbance in local 
ecology and bio-diversity 
due to cuttings of tree 
branches and shrubs 

                    

 Fauna and Flora Disturbance to breeding 
locations/nesting site / 
habitats in Matheran Eco-
sensitive Zone 

                    

 Occupational Health and 
Safety 

Impact on safety of 
workers  

                    

 Environmental Health 
and safety 

Impact on Health and 
Safety of communities 

                    

 Environmental health 
and safety 

community severance due 
to lack of access 

                    

 Environmental Health 
and safety 

Impact on amenities / 
facilities in an area 
including cultural and 
community properties 
(markets, gathering 
spaces, playgrounds, 
cemeteries, gaochar land) 

                    

 Environmental Health 
and safety 

Impact on common 
infrastructure in an area 
including hand pumps, 
common wells, toilets, 
electric lines/poles, 
access roads, pedestrian 
routes etc. 

                    

 Environmental Health 
and safety 

Temporary reduction in 
income due to placing of 
barricading equipments, 
activities in the areas 
around the project site 

                    

 Environmental Health 
and safety 

Visual blight / aesthetic 
issues due to 
construction, signages, 
demolition affecting 
people (barricading 
material and activity) 

                    

 Environmental Health 
and safety 

Visual Impacts due to use 
of reflective 
materials/signages  

                    

 Environmental Health 
and safety 

Impact on mobility of   
differently abled people   

                    

5 Activity: Relocation, arrangements of utility lines for construction works  

 Air Quality Dust and Gaseous 
emissions in atmosphere 
from heavy machinery, 
vehicles and 
relocation/installation of 
utility lines  

                    

 Air Quality Emissions from diesel DG 
sets 

                    

 Water Quality  No Impact                      
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Sr. 
No 

Environmental 
Attribute  

Environmental Impact  Type and Nature of Impact Significance - Magnitude Likelihood 

Impact Type Impact Nature  Extent  Duration Intensity - Bio Physical and 
Socio-economic 

Likelihood 

Positive Negative Direct Indirect Cumulative On-
site 

Local Regional National Temporary Short 
Term 

Long 
Term 

Permanent Negligible Low Medium High Unlikely Likely Definite 

 Land Loss of productive soil 
due to construction 
activities   

                    

 Land Compaction of land due to 
movement of heavy 
vehicles  

                    

 Noise and Vibration  Increase in Noise level                      

 Noise and Vibration  Noise & vibration due to 
diesel DG sets 

                    

 Fauna and Flora No Impact                      

 Occupational Health and 
Safety 

Health impacts on the 
workers due to emissions 
from heavy equipment 
and other mobile sources 

                    

 Occupational Health and 
Safety 

Impact on safety of 
workers  

                    

 Environmental Health 
and safety 

Impact on health and 
safety of communities 

                    

6 Activity: Collection of Construction material (as in sand mining, blasting for rocks, quarrying), Transfer of construction materials   

 Air Quality Dust and Gaseous 
emissions in atmosphere 
from heavy machinery, 
vehicles and quarrying 
activity 

                    

 Air Quality Increased air pollution 
along nearby roads due to 
newly introduced vehicular 
traffic  

                    

 Water Quality  Water stagnation and 
creation of temporary 
breeding habitats for 
mosquito/other vectors of 
disease  

                    

 Land Land erosion and flooding 
due to change in Regional 
physical settings such as 
alterations / oxbows/ high 
embankments, filling in 
low lying areas, Altered 
topography, drainage 
pattern 

                    

 Land Change in landuse pattern 
due to fragmentation of 
land and Strip/ribbon 
development 

                    

 Land Loss of productive soil 
due to construction 
activities   

                    

 Land Compaction of land due to 
movement of heavy 
vehicles  

                    

 Noise and Vibration  Increase in Noise level                      

 Noise and Vibration  Noise & vibration due to 
diesel DG sets 
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Sr. 
No 

Environmental 
Attribute  

Environmental Impact  Type and Nature of Impact Significance - Magnitude Likelihood 

Impact Type Impact Nature  Extent  Duration Intensity - Bio Physical and 
Socio-economic 

Likelihood 

Positive Negative Direct Indirect Cumulative On-
site 

Local Regional National Temporary Short 
Term 

Long 
Term 

Permanent Negligible Low Medium High Unlikely Likely Definite 

 Fauna and Flora Felling of Large trees                      

 Fauna and Flora Disturbance in local 
ecology and bio-diversity 
due to cuttings of tree 
branches and shrubs 

                    

 Fauna and Flora Disturbance to breeding 
locations/nesting site / 
habitats in Matheran Eco-
sensitive Zone 

                    

 Occupational Health and 
Safety 

Exposure to higher noise 
levels and repeated 
mechanical shocks and/or 
vibration from machinery 

                    

 Occupational Health and 
Safety 

Health impacts on the 
workers due to emissions 
from heavy equipment 
and other mobile sources 

                    

 Occupational Health and 
Safety 

Impact on safety of 
workers  

                    

 Environmental Health 
and safety 

Impact on Health and 
Safety of communities 

                    

 Environmental Health 
and safety 

Improved income and 
economic profile of the 
area 

                    

7 Activity: Assembling and Mechanical installation of Pre-fabricated components near /around work site  for FOB, ROBs, RUBs and bridges  

 Air Quality Dust and gaseous 
emissions in atmosphere 
from heavy machinery, 
vehicles, assembling and 
mechanical installation  

                    

 Air Quality Emissions from diesel DG 
sets 

                    

 Water Quality  Loss of seasonal flood 
plains 

                    

 Water Quality  Water stagnation and 
creation of temporary 
breeding habitats for 
mosquito/other vectors of 
disease  

                    

 Land Loss of productive soil 
due to fabrication activities   

                    

 Land Compaction of land due to 
movement of heavy 
vehicles  

                    

 Land Soil contamination due to 
fuel / oil spills  

                    

 Noise and Vibration  Increase in noise level                      

 Noise and Vibration  Noise and vibrations due 
to metal fabrication and 
assembling etc 

                    

 Noise and Vibration  Noise & Vibration due to 
diesel DG sets 

                    

 Fauna and Flora Loss of forest land in 
Matheran Eco-sensitive 
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Sr. 
No 

Environmental 
Attribute  

Environmental Impact  Type and Nature of Impact Significance - Magnitude Likelihood 

Impact Type Impact Nature  Extent  Duration Intensity - Bio Physical and 
Socio-economic 

Likelihood 

Positive Negative Direct Indirect Cumulative On-
site 

Local Regional National Temporary Short 
Term 

Long 
Term 

Permanent Negligible Low Medium High Unlikely Likely Definite 

Zone 

 Fauna and Flora Disturbance to breeding 
locations/nesting site / 
habitats in Matheran Eco-
sensitive Zone 

                    

 Occupational Health and 
Safety 

Health impacts on the 
workers due to emissions 
from heavy equipment 
and other mobile sources 

                    

 Occupational Health and 
Safety 

Impact on safety of 
workers  

                    

 Environmental Health 
and safety 

Impact on Health and 
Safety of communities 

                    

 Environmental Health 
and safety 

Improved income and 
economic profile of the 
area 

                    

 Environmental Health 
and safety 

Visual blight / aesthetic 
issues due to fabrication, 
signages, demolition 
affecting people 

                    

 Environmental Health 
and safety 

Visual Impacts due to use 
of reflective 
materials/signages  

                    

8 Activity: Earth works/Landfill works  

 Air Quality Dust and Gaseous 
emissions in atmosphere 
from heavy machinery, 
vehicles and earth works  

                    

 Air Quality Emissions from diesel DG 
sets 

                    

 Air Quality Traffic congestion at rail 
crossings  

                    

 Water Quality  Loss of seasonal flood 
plains 

                    

 Water Quality  Flooding/erosion due to 
Flow obstruction/changes 
in stream courses in 
canals/ natural courses 
and increased 
sedimentation  

                    

 Water Quality  Railway embankment 
affecting local drainage 

                    

 Water Quality  Impact on existing Storm 
water management 

                    

 Land Land erosion and flooding 
due to change in Regional 
physical settings such as 
alterations / oxbows/ high 
embankments, filling in 
low lying areas, Altered 
topography, drainage 
pattern 

                    

 Land Change in landuse pattern 
due to fragmentation of 
land and Strip/ribbon 
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Sr. 
No 

Environmental 
Attribute  

Environmental Impact  Type and Nature of Impact Significance - Magnitude Likelihood 

Impact Type Impact Nature  Extent  Duration Intensity - Bio Physical and 
Socio-economic 

Likelihood 

Positive Negative Direct Indirect Cumulative On-
site 

Local Regional National Temporary Short 
Term 

Long 
Term 

Permanent Negligible Low Medium High Unlikely Likely Definite 

development 

 Land Loss of productive soil 
due to construction 
activities   

                    

 Land Compaction of land due to 
movement of heavy 
vehicles  

                    

 Noise and Vibration  Increase in Noise level                      

 Noise and Vibration  Noise & vibration due to 
diesel DG sets 

                    

 Fauna and Flora Effect on estuarine and 
riverine ecology  

                    

 Fauna and Flora Disturbance to breeding 
locations/nesting site / 
habitats in Matheran Eco-
sensitive Zone 

                    

 Occupational Health and 
Safety 

Exposure to higher noise 
levels and repeated 
mechanical shocks and/or 
vibration from machinery 

                    

 Occupational Health and 
Safety 

Health impacts on the 
workers due to emissions 
from heavy equipment 
and other mobile sources 

                    

 Occupational Health and 
Safety 

Impact on safety of 
workers  

                    

 Environmental Health 
and safety 

Impact on health and 
safety of communities 

                    

 Environmental Health 
and safety 

Impact on sensitive 
receptors like religious 
places, hospitals, school, 
places of heritage 
importance etc. 

                    

 Environmental Health 
and safety 

Disturbance to tribal / 
sensitive / vulnerable 
PAFs/ settlements 

                    

 Environmental Health 
and safety 

Improved income and 
economic profile of the 
area 

                    

 Environmental Health 
and safety 

Visual blight / aesthetic 
issues due to 
construction, signages, 
demolition affecting 
people 

                    

 Environmental health 
and safety 

Design safety and 
associated impacts  

                    

 Environmental Health 
and safety 

Visual Impacts due to use 
of reflective 
materials/signages  

                    

9 Activity: Excavation and Foundation  works 

 Air Quality Dust and Gaseous 
emissions in atmosphere 
from heavy machinery and 
vehicles 

                    



 

Final Environment Assessment Report  
for Doubling of Panvel-Karjat Section 

Section 5: Environmental Impact Assessment 

 

 

  

88 

Sr. 
No 

Environmental 
Attribute  

Environmental Impact  Type and Nature of Impact Significance - Magnitude Likelihood 

Impact Type Impact Nature  Extent  Duration Intensity - Bio Physical and 
Socio-economic 

Likelihood 

Positive Negative Direct Indirect Cumulative On-
site 

Local Regional National Temporary Short 
Term 

Long 
Term 

Permanent Negligible Low Medium High Unlikely Likely Definite 

 Air Quality Emissions from diesel DG 
sets 

                    

 Air Quality Traffic congestion at rail 
crossings  

                    

 Water Quality  Impact on quality of 
ground and surface water  

                    

 Water Quality  Flooding/erosion due to 
Flow obstruction/changes 
in stream courses in 
canals/ natural courses 
and increased 
sedimentation  

                    

 Water Quality  Water stagnation and 
creation of temporary 
breeding habitats for 
mosquito/other vectors of 
disease 

                    

 Land Land erosion and flooding 
due to change in Regional 
physical settings such as 
alterations / oxbows/ high 
embankments, filling in 
low lying areas, Altered 
topography, drainage 
pattern 

                    

 Land Loss of productive soil 
due to excavation 
activities   

                    

 Land Compaction of land due to 
movement of heavy 
vehicles  

                    

 Noise and Vibration  Increase in Noise level                      

 Noise and Vibration  Noise & Vibration due to 
diesel DG sets 

                    

 Fauna and Flora Effect on estuarine and 
riverine ecology  

                    

 Fauna and Flora Disturbance to breeding 
locations/nesting site / 
habitats in Matheran Eco-
sensitive Zone 

                    

 Fauna and Flora Disturbance to aquatic 
flora, fauna breeding 
during construction- 
additional piling for 
doubling  

                    

 Occupational Health and 
Safety 

Exposure to higher noise 
levels and repeated 
mechanical shocks and/or 
vibration from  machinery 

                    

 Occupational Health and 
Safety 

Health impacts on the 
workers due to emissions 
from  heavy equipment 
and other mobile sources 

                    

 Occupational Health and 
Safety 

Impact on safety of 
workers  
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Sr. 
No 

Environmental 
Attribute  

Environmental Impact  Type and Nature of Impact Significance - Magnitude Likelihood 

Impact Type Impact Nature  Extent  Duration Intensity - Bio Physical and 
Socio-economic 

Likelihood 

Positive Negative Direct Indirect Cumulative On-
site 

Local Regional National Temporary Short 
Term 

Long 
Term 

Permanent Negligible Low Medium High Unlikely Likely Definite 

 Environmental Health 
and safety 

Impact on Health and 
Safety of communities 

                    

 Environmental Health 
and safety 

Impact on sensitive 
receptors like religious 
places, hospitals, school, 
places of heritage 
importance etc. 

                    

 Environmental Health 
and safety 

Disturbance to tribal / 
sensitive / vulnerable 
PAFs/ settlements 

                    

 Environmental Health 
and safety 

Improved income and 
economic profile of the 
area 

                    

 Environmental Health 
and safety 

Visual blight / aesthetic 
issues due to 
construction, signages, 
demolition affecting 
people 

                    

 Environmental health 
and safety 

Design safety and 
associated impacts  

                    

 Environmental Health 
and safety 

Visual Impacts due to use 
of reflective 
materials/signages  

                    

10 Activity: Laying of Railway Tracks 

 Air Quality Dust and Gaseous 
emissions in atmosphere 
from heavy machinery and 
vehicles 

                    

 Air Quality Emissions from diesel DG 
sets 

                    

 Air Quality Traffic congestion at rail 
crossings  

                    

 Water Quality  No Impact                      

 Land Compaction of land due to 
movement of heavy 
vehicles  

                    

 Noise and Vibration  Increase in Noise level                      

 Noise and Vibration  Noise and vibrations due 
to laying of tracks 

                    

 Noise and Vibration  Noise & vibration due to 
diesel DG sets 

                    

 Fauna and Flora Effect on estuarine and 
riverine ecology  

                    

 Fauna and Flora Disturbance to breeding 
locations/nesting site / 
habitats in Matheran Eco-
sensitive Zone 

                    

 Occupational Health and 
Safety 

Exposure to higher noise 
levels and repeated 
mechanical shocks and/or 
vibration from 
locomotives, rolling stocks 
and machinery 
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Sr. 
No 

Environmental 
Attribute  

Environmental Impact  Type and Nature of Impact Significance - Magnitude Likelihood 

Impact Type Impact Nature  Extent  Duration Intensity - Bio Physical and 
Socio-economic 

Likelihood 

Positive Negative Direct Indirect Cumulative On-
site 

Local Regional National Temporary Short 
Term 

Long 
Term 

Permanent Negligible Low Medium High Unlikely Likely Definite 

 Occupational Health and 
Safety 

Health impacts on the 
workers due to emissions 
from heavy equipment 
and other mobile sources 

                    

 Occupational Health and 
Safety 

Impact on safety of 
workers  

                    

 Environmental Health 
and safety 

Impact on health and 
safety of communities 

                    

 Environmental Health 
and safety 

Impact on sensitive 
receptors like religious 
places, hospitals, school, 
places of heritage 
importance etc. 

                    

 Environmental Health 
and safety 

Disturbance to tribal / 
sensitive / vulnerable 
PAFs/ settlements 

                    

 Environmental Health 
and safety 

Improved income and 
economic profile of the 
area 

                    

 Environmental Health 
and safety 

Visual blight / aesthetic 
issues due to 
construction, signages, 
demolition affecting 
people 

                    

 Environmental health 
and safety 

Design safety and 
associated impacts  

                    

 Environmental Health 
and safety 

Visual Impacts due to use 
of reflective 
materials/signages  

                    

11 Activity: Overhead electrical structures installation (distance 50-60 m), Installation of signaling post (400 m) and Installation of electrical sub-station 

 Air Quality Dust and Gaseous 
emission in atmosphere 
from heavy machinery and 
vehicles 

                    

 Air Quality Emissions from diesel DG 
sets 

                    

 Water Quality  No Impact                      

 Land Loss of productive soil 
due to construction 
activities   

                    

 Land Compaction of land due to 
movement of heavy 
vehicles  

                    

 Noise and Vibration  Increase in Noise level                      

 Noise and Vibration  Noise and vibrations due 
to Metal Fabrication and 
assembling etc 

                    

 Noise and Vibration  Noise & Vibration due to 
diesel DG sets 

                    

 Fauna and Flora Disturbance in local 
ecology and bio-diversity 
due to cuttings of tree 
branches and shrubs  
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Sr. 
No 

Environmental 
Attribute  

Environmental Impact  Type and Nature of Impact Significance - Magnitude Likelihood 

Impact Type Impact Nature  Extent  Duration Intensity - Bio Physical and 
Socio-economic 

Likelihood 

Positive Negative Direct Indirect Cumulative On-
site 

Local Regional National Temporary Short 
Term 

Long 
Term 

Permanent Negligible Low Medium High Unlikely Likely Definite 

 Fauna and Flora Loss of forest land in 
Matheran Eco-sensitive 
Zone 

                    

 Fauna and Flora Disturbance to breeding 
locations/nesting site / 
habitats in Matheran Eco-
sensitive Zone 

                    

 Occupational Health and 
Safety 

Exposure to higher noise 
levels and repeated 
mechanical shocks and/or 
vibration from 
locomotives, rolling stocks 
and machinery 

                    

 Occupational Health and 
Safety 

Health impacts on the 
workers due to emissions 
from heavy equipment 
and other mobile sources 

                    

 Occupational Health and 
Safety 

Impact on safety of 
workers  

                    

 Environmental Health 
and safety 

Impact on Health and 
Safety of communities 

                    

 Environmental Health 
and safety 

Disturbance to tribal / 
sensitive / vulnerable 
PAFs/ settlements 

                    

 Environmental Health 
and safety 

Improved income and 
economic profile of the 
area 

                    

 Environmental Health 
and safety 

Visual blight / aesthetic 
issues due to 
construction, signages, 
demolition affecting 
people 

                    

 Environmental health 
and safety 

Design safety and 
associated impacts  

                    

 Environmental Health 
and safety 

Visual Impacts due to use 
of reflective 
materials/signages  

                    

12 Activity: Storage, handling and disposal of solid, hazardous and C&D waste material 

 Air Quality Dust and gaseous 
emissions in atmosphere 
from heavy machinery and 
vehicles 

                    

 Air Quality Odour nuisance                      

 Air Quality Increased air pollution 
along nearby roads due to 
newly introduced vehicular 
traffic  

                    

 Water Quality  Impact on quality of 
ground and surface water 
due to run off/ leachate 
from waste material 

                    

 Water Quality  Loss of seasonal flood 
plains if waste storage 
area is created in the flood 
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Sr. 
No 

Environmental 
Attribute  

Environmental Impact  Type and Nature of Impact Significance - Magnitude Likelihood 

Impact Type Impact Nature  Extent  Duration Intensity - Bio Physical and 
Socio-economic 

Likelihood 

Positive Negative Direct Indirect Cumulative On-
site 

Local Regional National Temporary Short 
Term 

Long 
Term 

Permanent Negligible Low Medium High Unlikely Likely Definite 

plain area 

 Land Loss/ contamination of 
productive soil due to 
storage/disposal of waste 
material in open land 

                    

 Land Compaction of land due to 
movement of heavy 
vehicles  

                    

 Fauna and Flora Disturbance in local 
ecology and bio-diversity 
due to cuttings of tree 
branches and shrubs for 
construction of 
platform/room for waste 
storage in Matheran Eco-
sensitive Zone 

                    

 Fauna and Flora Disturbance to breeding 
locations/nesting site / 
habitats in Matheran Eco-
sensitive Zone 

                    

 Occupational Health and 
Safety 

Health impacts on the 
workers due to  continued 
exposure to the waste 
material   

                    

 Occupational Health and 
Safety 

Impact on safety of 
workers  

                    

 Environmental Health 
and safety 

Impact on Health and 
Safety of communities 

                    

 Occupational Health and 
Safety 

Impact on safety of 
workers  

                    

 Environmental Health 
and safety 

Impact on Health and 
Safety of communities 

                    

13 Activity: Landscaping  

 Air Quality Dust and Gaseous 
emission in atmosphere 
from heavy machinery and 
vehicles 

                    

 Air Quality Emissions from diesel DG 
sets 

                    

 Air Quality New landscaping / 
Plantations improving 
ambient air quality 

                    

 Water Quality  Excessive water 
withdrawal/consumption 
from ground and surface 
water sources  

                    

 Land Land value appreciation                     
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Sr. 
No 

Environmental 
Attribute  

Environmental Impact  Type and Nature of Impact Significance - Magnitude Likelihood 

Impact Type Impact Nature  Extent  Duration Intensity - Bio Physical and 
Socio-economic 

Likelihood 

Positive Negative Direct Indirect Cumulative On-
site 

Local Regional National Temporary Short 
Term 

Long 
Term 

Permanent Negligible Low Medium High Unlikely Likely Definite 

 Land Land erosion and flooding 
due to change in Regional 
physical settings such as 
alterations / oxbows/ high 
embankments, filling in 
low lying areas, Altered 
topography, drainage 
pattern 

                    

 Land Change in landuse pattern 
due to fragmentation of 
land and strip/ribbon 
development 

                    

 Land Loss of productive soil 
due to construction 
activities   

                    

 Noise and Vibration  Increase in noise level                      

 Noise and Vibration  Noise and vibrations due 
to Metal Fabrication and 
assembling etc 

                    

 Noise and Vibration  Noise & Vibration due to 
diesel DG sets 

                    

 Fauna and Flora Disturbance to breeding 
locations/nesting site / 
habitats in Matheran Eco-
sensitive Zone 

                    

 Occupational Health and 
Safety 

Crewmembers are usually 
exposed to higher noise 
levels and repeated 
mechanical shocks and/or 
vibration from 
locomotives, rolling stocks 
and machinery 

                    

 Occupational Health and 
Safety 

Impact on safety of 
workers  

                    

 Environmental Health 
and safety 

Impact on Health and 
Safety of communities 

                    

 Environmental Health 
and safety 

Improved income and 
economic profile of the 
area 

                    

 Environmental Health 
and safety 

Visual blight / aesthetic 
issues due to 
construction, signages, 
demolition affecting 
people 

                    

 Environmental health 
and safety 

Design safety and 
associated impacts  

                    

 Environmental Health 
and safety 

Visual Impacts due to use 
of reflective 
materials/signages  

                    

14. Activity: Construction of the Ancillary facilities like Yard, Platforms, ticketing area, Parking area, stabling line etc. 

 Air Quality Dust and Gaseous 
emission in atmosphere 
from machinery and 
vehicles 
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Sr. 
No 

Environmental 
Attribute  

Environmental Impact  Type and Nature of Impact Significance - Magnitude Likelihood 

Impact Type Impact Nature  Extent  Duration Intensity - Bio Physical and 
Socio-economic 

Likelihood 

Positive Negative Direct Indirect Cumulative On-
site 

Local Regional National Temporary Short 
Term 

Long 
Term 

Permanent Negligible Low Medium High Unlikely Likely Definite 

 Air Quality Increased air pollution 
along nearby roads due to 
newly introduced vehicular 
traffic  

                    

 Water Quality  Impact on existing Storm 
water management 

                    

 Land Land erosion and flooding 
due to change in Regional 
physical settings such as 
alterations / oxbows/ high 
embankments, Filling in 
low lying areas, Altered 
topography, drainage 
pattern 

                    

 Land Compaction of land due to 
movement of heavy 
vehicles  

                    

 Noise and Vibration  Noise & Vibration due to 
machineries  

                    

 Fauna and Flora Felling of Large trees                     

 Fauna and Flora Disturbance in local 
ecology and bio-diversity 
due to cuttings of tree 
branches and shrubs 

                    

 Occupational Health and 
Safety 

Health impacts on the 
workers due to  emissions 
from  heavy equipment 
and other mobile sources 

                    

 Occupational Health and 
Safety 

Impact on safety of 
workers  

                    

 Environmental Health 
and safety 

Impact on Health and 
Safety of communities 

                    

 Environmental Health 
and safety 

Improved income and 
economic profile of the 
area  due to increase in 
employment opportunities 
in the area 

                    

 Environmental Health 
and safety 

Visual Impacts due to use 
of reflective 
materials/signages  

                    

15. Activity: Improved Infrastructure such as new Tracks & Railway Stations, other facilities 

 Air Quality No Impact                      

 Water Quality  No Impact                      

 Land Land value appreciation                     

 Land Change in landuse pattern                     

 Noise and Vibration  Noise and vibration due to 
train movement on 
sensitive receptors  

                    



 

Final Environment Assessment Report  
for Doubling of Panvel-Karjat Section 

Section 5: Environmental Impact Assessment 

 

 

  

95 

Sr. 
No 

Environmental 
Attribute  

Environmental Impact  Type and Nature of Impact Significance - Magnitude Likelihood 

Impact Type Impact Nature  Extent  Duration Intensity - Bio Physical and 
Socio-economic 

Likelihood 

Positive Negative Direct Indirect Cumulative On-
site 

Local Regional National Temporary Short 
Term 

Long 
Term 

Permanent Negligible Low Medium High Unlikely Likely Definite 

 Noise and Vibration  Vibration impact on 
existing structures due to 
additional train 
movements 

                    

 Fauna and Flora No Impact                      

 Occupational Health and 
Safety 

Impact on safety of 
workers  

                    

 Environmental Health 
and safety 

Impact on Health and 
Safety of communities 

                    

 Environmental Health 
and safety 

Impact on amenities / 
facilities in an area 
including cultural and 
community properties 
(markets, gathering 
spaces, playgrounds, 
cemeteries, gaochar land) 

                    

 Environmental Health 
and safety 

Impact on common 
infrastructure in an area 
including hand pumps, 
common wells, toilets, 
electric lines/poles, 
access roads, pedestrian 
routes etc. 

                    

 Environmental Health 
and safety 

Improved income and 
economic profile of the 
area 

                    

 Environmental health 
and safety 

Change in demographic 
configuration  

                    

 Environmental Health 
and safety 

Health issues - 
communicable diseases 
due to migrant workers 

                    

 Environmental health 
and safety 

Design safety and 
associated impacts  

                    

 Environmental Health 
and safety 

Visual Impacts due to use 
of reflective 
materials/signages  

                    

16. Activity: Operation and Maintenance of new Tracks, new EMUs & Railway Stations, other ancillary facilities, landscaping 

 Air Quality Dust and Gaseous 
emissions in atmosphere 
from heavy machinery and 
vehicles 

                    

 Air Quality Increased air pollution 
along nearby roads due to 
newly introduced vehicular 
traffic  

                    

 Air Quality Reduction in Traffic 
congestion at rail 
crossings  

                    

 Water Quality  Increase in water 
withdrawal/consumption 
from ground and surface 
water sources  
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Sr. 
No 

Environmental 
Attribute  

Environmental Impact  Type and Nature of Impact Significance - Magnitude Likelihood 

Impact Type Impact Nature  Extent  Duration Intensity - Bio Physical and 
Socio-economic 

Likelihood 

Positive Negative Direct Indirect Cumulative On-
site 

Local Regional National Temporary Short 
Term 

Long 
Term 

Permanent Negligible Low Medium High Unlikely Likely Definite 

 Water Quality  Water stagnation and 
creation of temporary 
breeding habitats for 
mosquito/other vectors of 
disease  

                    

 Water Quality  Increase in sewage and 
solid waste generation  

                    

 Water Quality  Impact on existing Storm 
water management 

                    

 Land Change in landuse pattern 
due to fragmentation of 
land and Strip/ribbon 
development 

                    

 Land Compaction of land due to 
movement of heavy 
vehicles  

                    

 Land Soil contamination due to 
Fuel / oil spills  

                    

 Noise and Vibration  Increase in Noise level                      

 Noise and Vibration  Noise and vibration due to 
train movement on 
sensitive receptors  

                    

 Noise and Vibration  Noise and vibrations due 
to Metal Fabrication and 
assembling etc 

                    

 Fauna and Flora Disturbance in local 
ecology and bio-diversity 
due to cuttings of tree 
branches and shrubs in 
Matheran Eco-sensitive 
Zone 

                    

 Occupational Health and 
Safety 

Exposure to higher noise 
levels and repeated 
mechanical shocks and/or 
vibration from 
locomotives, rolling stocks 
and machinery 

                    

 Occupational Health and 
Safety 

Health impacts on the 
workers due to emissions 
from heavy equipment 
and other mobile sources 

                    

 Occupational Health and 
Safety 

Impact on safety of 
workers  

                    

 Environmental Health 
and safety 

Impact on Health and 
Safety of communities 

                    

 Environmental Health 
and safety 

Improved income and 
economic profile of the 
area 

                    

 Environmental health 
and safety 

Change in demographic 
configuration  
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Sr. 
No 

Environmental 
Attribute  

Environmental Impact  Type and Nature of Impact Significance - Magnitude Likelihood 

Impact Type Impact Nature  Extent  Duration Intensity - Bio Physical and 
Socio-economic 

Likelihood 

Positive Negative Direct Indirect Cumulative On-
site 

Local Regional National Temporary Short 
Term 

Long 
Term 

Permanent Negligible Low Medium High Unlikely Likely Definite 

17. Activity: Setting up and operation of the Ready Mix Concrete (RMC) Plant  

 Air Quality Dust and Gaseous 
emissions in atmosphere 
due to heavy machinery, 
vehicles and operation of 
RMC Plant 

                    

 Water Quality  water withdrawal/ 
consumption from ground 
and surface water sources  

                    

 Water Quality  Loss of seasonal flood 
plains 

                    

 Water Quality  Water stagnation and 
creation of temporary 
breeding habitats for 
mosquito/other vectors of 
disease  

                    

 Land Land erosion and flooding 
due to change in Regional 
physical settings such as 
alterations / oxbows/ high 
embankments, filling in 
low lying areas, Altered 
topography, drainage 
pattern 

                    

 Land Loss of productive soil 
due to construction 
activities   

                    

 Land Compaction of land due to 
movement of heavy 
vehicles  

                    

 Land Soil contamination due to 
Fuel / oil spills  

                    

 Noise and Vibration  Increase in Noise level                      

 Noise and Vibration  Noise & Vibration due to 
diesel DG sets 

                    

 Fauna and Flora Disturbance to breeding 
locations/nesting site / 
habitats in Matheran Eco-
sensitive Zone 

                    

 Occupational Health and 
Safety 

Exposure to higher noise 
levels and repeated 
mechanical shocks and/or 
vibration from machinery 

                    

 Occupational Health and 
Safety 

Health impacts on the 
workers due to emissions 
from heavy equipment 
and other mobile sources 

                    

 Occupational Health and 
Safety 

Impact on safety of 
workers  

                    

 Environmental Health 
and safety 

Impact on Health and 
Safety of communities 

                    

 Environmental Health 
and safety 

Improved income and 
economic profile of the 
area 
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Sr. 
No 

Environmental 
Attribute  

Environmental Impact  Type and Nature of Impact Significance - Magnitude Likelihood 

Impact Type Impact Nature  Extent  Duration Intensity - Bio Physical and 
Socio-economic 

Likelihood 

Positive Negative Direct Indirect Cumulative On-
site 

Local Regional National Temporary Short 
Term 

Long 
Term 

Permanent Negligible Low Medium High Unlikely Likely Definite 

 Environmental Health 
and safety 

Visual blight / aesthetic 
issues due to 
construction, signages, 
demolition affecting 
people 

                    

 Environmental Health 
and safety 

Visual Impacts due to use 
of reflective 
materials/signages  

                    

18. Activity: Operation and Maintenance of heavy vehicles, machinery and DG sets 

 Air Quality Dust and Gaseous 
emissions in atmosphere 
from heavy machinery and 
vehicles 

                    

 Air Quality emissions from diesel DG 
sets 

                    

 Water Quality  Impact on quality of 
ground and surface water  

                    

 Water Quality  Water stagnation and 
creation of temporary 
breeding habitats for 
mosquito/other vectors of 
disease  

                    

 Land Loss of productive soil 
due to construction 
activities   

                    

 Land Soil contamination due to 
Fuel / oil spills  

                    

 Noise and Vibration  Increase in Noise level                      

 Noise and Vibration  Noise & Vibration due to 
diesel DG sets 

                    

 Fauna and Flora Disturbance to breeding 
locations/nesting site / 
habitats in Matheran Eco-
sensitive Zone 

                    

 Occupational Health and 
Safety 

Crewmembers are usually 
exposed to higher noise 
levels and repeated 
mechanical shocks and/or 
vibration from 
locomotives, rolling stocks 
and machinery 

                    

 Occupational Health and 
Safety 

Health impacts on the 
workers due to emissions 
from heavy equipment 
and other mobile sources 

                    

 Occupational Health and 
Safety 

Impact on safety of 
workers  

                    

 Environmental Health 
and safety 

Impact on Health and 
Safety of communities 

                    

19. Activity:  Impact on Matheran Eco-sensitive Zone 

 Air Quality No Impact                      

 Water Quality  No Impact                      
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Sr. 
No 

Environmental 
Attribute  

Environmental Impact  Type and Nature of Impact Significance - Magnitude Likelihood 

Impact Type Impact Nature  Extent  Duration Intensity - Bio Physical and 
Socio-economic 

Likelihood 

Positive Negative Direct Indirect Cumulative On-
site 

Local Regional National Temporary Short 
Term 

Long 
Term 

Permanent Negligible Low Medium High Unlikely Likely Definite 

 Land Land erosion and flooding 
due to change in Regional 
physical settings such as 
alterations / oxbows/ high 
embankments, filling in 
low lying areas, Altered 
topography, drainage 
pattern 

                    

 Land Change in landuse pattern 
due to fragmentation of 
land and Strip/ribbon 
development 

                    

 Noise and Vibration  Increase in Noise level                      

 Noise and Vibration  Noise & Vibration due to 
diesel DG sets 

                    

 Fauna and Flora Disturbance in local 
ecology and bio-diversity 
due to cuttings of trees  

                    

 Fauna and Flora Loss of forest land in  
Matheran Eco-sensitive 
Zone 

                    

 Fauna and Flora Disturbance to breeding 
locations/nesting site / 
habitats in  Matheran Eco-
sensitive Zone 

                    

 Occupational Health and 
Safety 

Crewmembers are usually 
exposed to higher noise 
levels from due to heavy 
vehicles and machinery 

                    

 Occupational Health and 
Safety 

Health impacts on the 
workers due to emissions 
from heavy equipment 
and other mobile sources 

                    

 Occupational Health and 
Safety 

Impact on safety of 
workers  

                    

19. Activity: Tunneling  

 Air Quality Dust and Gaseous 
emissions in atmosphere 
from heavy machinery and 
vehicles  

                    

 Air Quality Increased air pollution 
along nearby roads due to 
newly introduced vehicular 
traffic  

                    

 Water Quality  Impact on quality of 
groundwater  

                    

 Land Land erosion and flooding 
due to change in Regional 
physical settings such as 
alterations /oxbows/ high 
embankments, Filling in 
low lying areas, Altered 
topography, drainage 
pattern 
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Sr. 
No 

Environmental 
Attribute  

Environmental Impact  Type and Nature of Impact Significance - Magnitude Likelihood 

Impact Type Impact Nature  Extent  Duration Intensity - Bio Physical and 
Socio-economic 

Likelihood 

Positive Negative Direct Indirect Cumulative On-
site 

Local Regional National Temporary Short 
Term 

Long 
Term 

Permanent Negligible Low Medium High Unlikely Likely Definite 

 Noise and Vibration  Increase in Noise level                      

 Noise and Vibration  Vibration impact on 
existing structures  

                    

 Fauna and Flora Loss of forest land in 
Matheran Eco-sensitive 
Zone 

                    

 Fauna and Flora Disturbance in local 
ecology and bio-diversity 
in Matheran Eco-sensitive 
Zone 

                    

 Occupational Health and 
Safety 

Workers are usually 
exposed to higher noise 
levels and  repeated 
mechanical shocks and/or 
vibration from machinery 

                    

 Occupational Health and 
Safety 

Health impacts on the 
workers due to emissions 
from heavy equipment 
and other mobile sources 

                    

 Occupational Health and 
Safety 

Impact on safety of 
workers  

                    

 Environmental Health 
and safety 

Impact on Health and 
Safety of communities 

                    

 Environmental Health 
and safety 

Improved income and 
economic profile of the 
area 

                    

 Environmental Health 
and safety 

Visual blight / aesthetic  
issues due to 
construction, signages, 
demolition affecting 
people 

                    

 Environmental Health 
and safety 

Health issues - 
communicable diseases 
due to migrant workers 

                    

 Environmental Health 
and safety 

Design safety and 
associated impacts  
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5.4  Results and Discussions  

Specific Impact on Matheran Environment Sensitive Zone (MESZ) due to proposed project: 

Around 4.9077 Ha of Forest land is to be diverted for the proposed project, which is 0.019% of total 

area of Matheran ESZ. There is change in landuse pattern with this conversion of land from forest to 

non-forest use.   

The land in concern supports a variety of indigenous species. These trees support a variety of birds, 

mammals, reptiles and insects. The details are provided vide table 6 and 7 in Sub section 4.4.3 in 

Chapter 4 Baseline Environmental Profile. 

A total of 132 trees will be cut. The predominant species to be cut includes Mangifera Indica, Cocos 

Nucifera, Eucalyptus, Delonix Regia etc. The detailed tree survey with chainage is provided Annexure 

6. The loss of these trees due to site clearing for the development of railway alignment will lead to 

disturbance of local ecosystem, with loss of feeding, nesting and breeding habitat and will have direct 

and indirect impact on the both micro and macro scale ecosystem of Matheran Environment Sensitive 

Zone (MESZ). 

The alignment as passes through the MESZ also causes fragmentation of ecosystem. The alignment 

runs alongside the existing alignment till Chainage 21+900 and take a slight detour from chainage 

22+200 due to space, rail curvature, structural stability concerns of existing tunnels and less impact 

on Wavarle village (as listed in Chapter 7 - Analysis of Alternatives), causing fragmentation of the 

ecosystem.  However being an linear infrastructure project it isn’t causing an linear parting of 

ecosystem as in the MESZ zone  from chainage 22+900 to 25+500 the proposed alignment gets 

underground  with tunneling keeping the above strata intact with trees and shrubs. There is no cutting 

of trees/shrubs in this zone. 

The underground tunnel may cause disturbance to the species found in the edge of the MESZ, as the 

alignment touches the outer buffer zone of Matheran Environment Sensitive zone (as presented in 

table 9 section 4.5) causing an immediate effect on the habitat and the species. However the impact 

here is less significant as the project only touches certain outer parts of the eco sensitive zone. The 

proposed allignment will also triggers major ecological phenomenons, i.e. Habitat frgamentation and 

Edge effect. Habitat fragmentation would dramatically reduce the quality of habitat for those species 

that require large tracts of undisturbed land which may include certain carnivores birds like crested 

hawk eagle etc,.but the fragmentation has already been observed as there is existing railway tracks 

and other prevalent human activities well established in the area.  Thus, the incremental impact of the 

proposed tracks is expected low. Another effect which can be seen here is Edge effect as the 

fragmentation is happening in the outer zones of the MESZ, it shall increase the edge habitat and the 

Edge species. In order to identify the species zonation wise and their interrelationship and impact due 

to developments around MESZ, a separate ecological study of the ecosystem is suggested by the 

respective Matheran Authority.  

Another important impact seen from the project is the affect on the quality and flow of groundwater in 

the Matheran Environment sensitive Zone and others near area due to tunnel activity. However 

proposal to keep tunnels at very shallow level and lining of tunnel to cap the groundwater will help 

control the adverse affect of tunneling on ground water quality and flow. 

Adequate study and tests will be done by the CIMFR to understand the groundwater flow pattern 

before finalizing any construction methodology for tunneling and proposing the right methodology for 

groundwater recharge and drainage for water seepage.  Further strategies to address the issue like 

grouting and shotcreting will be planned at this stage only. 

The MRVC has been holidng consultations with Matheran Matheran Environmental Protection 

Authority. Details of the project were shared with Matheran Eco Sensitive Authority on 13.06.2017 
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and a report on specific impacts on Matheran Eco sensitive zone and mitigation measures was 

submitted to Authority on 28.02.2018.  A detailed presentation was also made to the authority during 

the official meeting on 03.05.2018.  Further, ADTP/ Raigad had requested for submitting 

superimposed final alignment on MMRDA Map for further remarks /recommendations,which also has 

been submitted on 4th April 2019, attached vide Annexure 18. MRVC understands the Matheran is an 

eco-senstive fragile environment hence all suggestions as pointed by the committee will be taken care 

during construction and operation phase. 

Overall Impact due to Proposed Project : 

Overall, the environmental impacts of the various construction activities on each of the environmental 

attributes are summarized as follows: 

1. Air: 

 Fugitive dust emissions in atmosphere 

 Dust and Gaseous emission from heavy machinery and vehicles 

 Emissions from diesel DG sets  

 Odour nuisance 

 Increased air pollution along nearby roads due to newly introduced vehicular traffic  

 Traffic congestion at rail crossings 

 Emissions due to use of wood or other bio mass fuels in camps 

 Increased air pollution due to Construction and Demolition Waste (C&D Waste) 

2. Water: 

 Excessive water withdrawal/ consumption from ground and surface water sources 

 Impact on quality of ground and surface water 

 Loss of seasonal flood plains 

 Flooding/erosion due to Flow obstruction/ changes in stream courses in canals/ 

natural courses and increased sedimentation 

 Water stagnation and creation of temporary breeding habitats for mosquito/other 

vectors of disease 

 Railway embankment affecting local drainage 

 Impact on existing storm water management  

3. Land: 

 Soil erosion and flooding due to change in Regional physical settings such as 

alterations/oxbows/high embankments, filling in low lying areas, Altered topography, 

drainage pattern 

 Loss of productive soil/ Land degradation due to construction activities including 

quarrying and sand mining activity   

 Compaction of land due to movement of heavy vehicles 

 Soil contamination due to Fuel /oil spills and other wastes 

 Generation of wastes 

4. Noise: 

 Increase in Noise level due to construction activity, machinery movement and 

operation DG sets 

 Noise due to existing and/or additional train movement on sensitive receptors 

 Noise due to Metal Fabrication, assembling etc   

5. Flora and Fauna: 

 Felling of Large trees outside and inside Matheran Eco-sensitive Zone 

 Disturbance in local ecology and bio-diversity due to cuttings of tree branches and 

shrubs  

 Impact on Matheran Eco-sensitive Zone 
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i. Loss of forest land in Matheran Eco-sensitive Zone Disturbance to flora, 

fauna breeding during construction- additional piling for doubling, 

embankment and laying of track from the forest area 

ii. Change in landuse pattern due to fragmentation of land and Strip/ribbon 

development 

iii. Disturbance in local ecology and bio-diversity due to cuttings of trees 

iv. Impact on the quality and flow of groundwater due to dewatering/discharge of 

groundwater during tunneling in Matheran ESZ 

v. Disturbance in local ecology and bio-diversity in Matheran Eco-sensitive Zone 

due to tunneling activity 

6. Occupational health & Safety: 

 Crewmembers/ workers are usually exposed to higher noise levels and repeated 

mechanical shocks and/or vibration from locomotives, rolling stocks and machinery 

 Health impacts on the workers due to emissions from heavy equipment and other 

mobile sources 

 Impact on safety of workers 

 Exposure of workers & passersby to hazardous materials like asbestos used 

 Design safety and associated impacts 

 Visu0al Impacts due to use of reflective materials/ signages 

7. Environment, Health and Safety: 

 Impact on Health and Safety of communities 

 Community severance due to lack of access 

 Impact on amenities/ facilities in an area including cultural and community properties 

(markets, gathering spaces, playgrounds, cemeteries, gaochar land) 

 Impact on common infrastructure in an area including hand pumps, common wells, 

toilets, electric lines/poles, access roads, pedestrian routes etc. 

 Impact on sensitive receptors like religious places, hospitals, school, places of 

heritage importance etc. 

 Disturbance to tribal /sensitive/ vulnerable PAFs/ settlements 

 Impact on existing railway operations 

 Temporary reduction in income due to placing of construction equipments, activities in 

the areas around the project site 

 Visual blight / aesthetic issues due to construction, signages, demolition affecting 

people 

 Health issues - communicable diseases due to migrant workers 

 Impact on mobility of   differently abled people   

From all the above mentioned environmental impacts, the critical environmental impacts are identified 

based on impact type and nature, extent of the impact, duration of the impact, Intensity - Bio Physical 

and Socio-economic impacts and likelihood.  The impacts of the construction activities are considered 

as critical based on the following criteria: 

1. Impact Type: Negative 

2. Impact Nature: Direct 

3. Extent of the Impact: Regional 

4. Duration of the impact :Long Term/ Permanent 

5. Intensity - Bio Physical and Socio-economic: Medium/High 

6. Likelihood: Definite  
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Critical Environmental Impacts based on the above criteria for construction and operational stages are 

as follows: 

 Loss of Forest in Matheran Eco-sensitive Zone and subsequent disturbance to ecology 

 Felling of large size trees  

 Excessive water withdrawal/consumption from ground and surface water sources  

 Noise due to existing and/or additional train movement  

 Impact on health and safety of workers 

 Dust and Gaseous emission from heavy machinery and vehicles 

 Impact on Health and Safety of communities 

 Loss of productive soil due to construction activities   
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Section 6 Analysis of Alternatives  

An efficient suburban rail system running across the Mumbai Metropolitan Region (MMR) is at the 

core of the transport system of Mumbai city. This suburban rail system is one of the most crowded 

and overloaded suburban systems in the world carrying around 7.6 million people in more than 2900 

train service every day. Mumbai is the largest and the most populous metropolis in the country and 

the projected population of total MMR is 34.0 million by 2031.Thus, to meet the demands of the ever-

growing passenger traffic, MRVC has proposed to improve railway network connecting Panvel-Karjat. 

In case of ‘No Project Alternative’ scenario i.e. without proposed double line corridor between Panvel-

Karjat, the increasing population will depend more on road transport, more GHG intensive personal 

vehicles. Thus, the increased road traffic will lead to vehicular congestion, increase in GHG emissions 

adversely affecting the environment. Thus, the railway is a more environment friendly alternative for 

transport. 

MRVC in Phase–III of MUTP has proposed a double line for extending the suburban rail services on 

the Panvel-Karjat section. The proposed expansion work includes modification of platforms at existing 

stations, additional sub-station at Panvel, new stabling sidings and construction of ROBs, RUBs, 

tunnels on the proposed alignment. The Yard is proposed near Karjat Station. 

The proposed corridor from Panvel to Karjat lies in the administrative jurisdiction of Central Railway 

and falls in Panvel, Khalapur and Karjat Talukas of Raigad District of Maharashtra. Sensitive features 

as agriculture land, Morbe Dam, habitations are present in the study area.  

The physical, socio-economic and environmental factors are analysed for the proposed alignments. 

Analysis of physical environment includes evaluation of transportation infrastructure, material 

sourcing, disposal of waste material, land. Analysis of socio-economic environment includes 

evaluation of overall socio-economic development of the area. Analysis of environmental environment 

includes analysis of biological features as tree cover, quality of air, water, noise and other 

environment features.  

 Physical Factors: 

o The proposed two lines will run Suburban services between Panvel & Karjat considering 

significant growth in Navi Mumbai area and will support additional Mail/Express trains.  

o Panvel is a junction station with trains from/to CSTM, Diva, Uran, JNPT, Karjat and Roha. 

Addition of two new lines is proposed as the existing Kurla-Kalyan and Kalyan-Karjat sections 

are over saturated and the only future alternative for South bound trains is through Panvel–

Karjat route.  

o With double corridor line, trains on the Konkan Railway Corporation Ltd (KRCL) to Madgaon, 

Mangalore and Ernakulam from Pune will be diverted through this route, which will increase the 

carrying capacity of the route.  

 Socio-economic Factors: 

o The Double Corridor will provide direct connectivity of Navi Mumbai to other parts of the 

country. Thus, Panvel can become a terminal station for trains towards southern Maharashtra, 

Goa, Karnataka, Tamil Nadu and Kerala, which will enhance the capacity for fast transport. 

o Employment Opportunity and Rise in Income level Opportunity for unskilled/ semiskilled/skilled 

people to work in the project. Induced developments such as local transportation and other 

small businesses will cater to increasing population in the project area. 

  Environmental Factors:  

o The disposal of waste generated during construction work will be handled in environment 

friendly manner. 

o The construction materials to be used are soil, aggregates, cement, crushed sand etc. All the 

construction material will be collected from authorized quarries in sustainable manner with 
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minimal impact on environment. Minimum impact on the environmental components i.e. air, 

water, noise, vibration, soil which will be mitigated through implementation of the Environment 

Management Plan. 

o The overall impact of the project is likely to be insignificant on the biological environment except 

in terms of loss of trees which will be minimized with proposed compensatory tree plantation in 

the ratio of 1:5. 

o The impact on air quality and noise will be temporary only during construction phase and will be 

mitigated with necessary noise and air pollution control measures. Air quality, noise levels are 

likely to improve around the railway crossings due to the provision of ROBs/RUBs at all level 

crossings. 

MRVC has conducted detailed field investigations and pre-feasibility study to understand the 

characteristics of present system, assess the present and future ridership in the project area. 

Accordingly, MRVC has undertaken planning of alignment, economic and sensitivity analysis for the 

proposed routes based on projected growth potential of area, projected traffic demand, extension of 

existing station before alignment planning.  

The proposed new alignment is proposed to design in parallel and in juxtaposition to the existing 

stretch on account of following reasons: 

 The proposed alignment is part of expansion of existing alignment, as it will utilize most of the 

existing rail infrastructure. 

 Due to presence of existing alignment and availability of railway land at some sections, land 

acquisition will be minimised. If alternate route is planned away from existing alignment, it will 

pass through major habitation areas and would lead land acquisition to larger extent. 

 The financial, environmental and social costs can be kept minimum considering the availability of 

railway land and road approaches near the existing alignment, major settlement near stations.  

In addition to this, considering technical feasibility, site suitability and site specific environmental 

issues, MRVC has further devised two alternatives as follows: 

Alternative 1: Proposed alignment parallel and adjacent to existing alignment on RHS (South) with 

one tunnel  

 

Alternative 2: Proposed alignment at distance from existing alignment on LHS (North) starting from 

Ch. 21+300 along with 2 Tunnels 

The alternatives are presented in Figure 15 and Figure 16.  
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Figure 15: Proposed alignment parallel and adjacent to existing alignment on RHS with one 
tunnel (Alternative 1) 

 

 

Figure 16: Proposed alignment at distance from existing alignment on LHS starting from Ch. 

21+300 along with 2 Tunnels (Alternative 2) 
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Table 22 presents the analysis for these two proposed alternatives for Panvel-Karjat Stretch. 

Table 22: Analysis of Alternative for Panvel-Karjat Stretch 

Parameters 

Alternative 1 
(Proposed alignment 

parallel and adjacent to 
existing alignment on RHS 

with one tunnel) 

Alternative 2 
(Proposed alignment at 
distance from existing 

alignment on LHS starting  
from Ch. 21+300 along  

with 2 Tunnels) 

Recommendation 

Technical 
Feasibility 

 Technically tunnelling 
was not feasible adjacent 
to existing tunnel at 
Wavarle as it would have 
led to danger to existing 
tunnel which is unlined. 

 No danger to the 
existing Wavarle tunnel 
as proposed tunnel is  
planned at a distance 
of 600 m from existing 
tunnel at Wavarle. 

 Detailed geological 
and hydro geological 
investigations must 
be carried out before 
designing, planning 
and executing tunnel 
works to prevent any 
environment and 
health hazard.  
 

 Tunnelling shall be 
carried out under the 
supervision of an 
expert agency. 
 

 Borrow material shall 
not be taken from 
Matheran Eco-
sensitive Zone. 

 

 Earth available from 
cutting to the extent 
possible shall be used 
for filling during 
construction. 

 

 Labour camps shall 
not be set up in 
Matheran Eco-
sensitive zone. 

Site Suitability  Panvel-Karjat Highway 
and WTP at Bhokarpada 
are adjacent to existing 
alignment on RHS. Thus, 
accommodating 2 new 
sub-urban lines at some 
locations would be 
difficult without shifting 
the existing structures.  

 Difficulty in 
accommodating 
proposed suburban 
terminus at existing 
Karjat Station and ROB 
near Karjat Station.  

 As no major structures 
are present in the 
proposed boundary on 
LHS of existing 
alignment, 2 new sub-
urban lines can be 
accommodate0d.  
 
 

 Open land is available 
just before existing 
Karjat Station to 
accommodate new 
suburban terminus.  

 
Social Impact   Land acquisition at 

Wavarle would have 
caused rehabilitation of 
many households in 
Wavarle village. 

 Rerouting of tunnels 
through bypassing the 
Wavarle village area 
will avoid rehabilitation 
in Wavarle village to 
large extent. 

Environmental 
Impacts 

 Proposed alignment will 
be passing through 
Matheran ESZ adjacent 
to existing alignment. 
Hence, disturbance to 
ecology and bio-diversity 
of the area is expected 
minimal. 

 As the proposed 
through Matheran ESZ 
is passing through 
tunnel at Wavarle, 
disturbance to the 
ecology of the area will 
be minimal. 

Conclusion:  

During the study, stakeholder consultations have also been carried out with the local communities and 

other stakeholders to understand their requirements. The proposed project is much needed in today’s 

time for convenience of people and development of the region. Overall, it will generate positive social, 

environmental, and economic impacts and their negative impacts can be mitigated through 

appropriate safeguard measures. 
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Section 7 Stakeholder Consultation 

Environmental management being collective responsibility of communities and the Government, 

Consultation with people is crucial aspect of the project. Consultation is used as a tool to inform and 

educate public about the proposed project and its alternative scenario.  

AIIB’s ESP requires that affected groups and non-governmental organizations (NGOs) be consulted 

as a part of the environmental assessment of projects with potentially significant impacts (Category A 

projects). 

As per the AIIB’s Environmental and Social standards (ESS) guidelines Project proponents are 

required to build consultations into project planning, so that information can be exchanged with 

stakeholder groups early enough and the Environment and Social Management Plan for the entire 

project cycle can be prepared in consultation with the stakeholders. 

The benefits of stakeholder consultation include fewer conflicts with stakeholders, avoid delays in the 

project clearance process, improved decision making process and secure greater transparency and 

accountability. Environmental and Social Management Plans derived in consultation with stakeholders 

are more effective. 

Methodology adopted for the stakeholder consultation is as follows: 

 Identification of all stakeholder groups (typically integrated with social assessment) 

 Identification of the key issues around which consultation will be needed (scoping) 

 Determining the necessary level of consultation 

 Identification of key consultation points 

 Selection of consultation techniques 

 Defining a communication methodology 

 Development of a budget for impact mitigation 

Stakeholder consultation was initiated after environmental screening and also after preparation of 

draft Environment Assessment report. For Category A projects, the project affected groups are 

consulted throughout the project phase to capture opinions of various groups and individuals. 

In this study, the stakeholders were consulted using two type of consultation were carried out for this 

project.  

1. Focused Group Discussion  

2. Public Consultation 

7.1 Focused Group Discussion  

Focused Group Discussions were undertaken using following techniques:  

 One-to-one discussions with key agencies including the MRVC, various governmental 

agencies, Industries and Voluntary Agencies, Activists in project area 

 One to one discussion with select members of the communities in the Direct Impact Zone  

 Semi-structured questionnaire based surveys of the small groups in the Direct Impact Zone 

These would help capture various opinions of groups and individuals. However, detailed discussions 

and surveys of each household do not fall within the purview of this assignment and shall be 

conducted while carrying out the Social Impact Assessment.  
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Adiwasi Pada (Barwai) 

 
Chikhale Village 

 
Chowk Village 

 
Habitation near Morbe Dam 

 
Karjat Station 

 
Wavarle Tunnel Area 

7.1.1 Stakeholders Consulted  

The stakeholders consulted for Panvel-Karjat stretch are as follows: 

 Department of Environment, Government of Maharashtra 

 Matheran ESZ Monitoring Cell  

 Additional Chief Secretary (forest), Revenue and Forest Department, Government of 

Maharashtra 

 District Collectorate, Alibaug 

 Rural Hospital & school 
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 Gram Panchayats  

 Navi Mumbai Municipal Corporation  

 Local people in project surroundings especially project affected people 

 Farmers in project surroundings 

 Representatives of social organizations as Pravasi Sangathna Khopoli, Pravasi Sangathna 

Chowk; Netaji Palkar Mandal 

The overall objective of meeting various Government departments were to understand the 

implications of the Regulatory requirements of the MUTP III projects. Also, the another objective was 

to inform the relevant Government departments about the proposed MUTP-III project which will be 

passing through their jurisdiction.  

7.1.2 Output of the FGDs with the Stakeholders  

The details of Discussions carried out along the Panvel-Karjat Stretch with local community and 

industries/institutes (other than Government department) is summarized in Table 23. 
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Table 23: Outcome of Stakeholder Discussions Undertaken along Panvel-Karjat Stretch 

Sr. 

No. 

Stakeholder 

specifications 

Location & description 

of location 

Stakeholders 

details 

Major Health/ Environmental/ 

Social Issues Identified 

Stakeholder awareness about the 

project/ Views on project 

1  Formal Settlers 

near existing 

and new 

alignment: Land 

/ House owners 

Habitation near Karjat 

Station (on the East and 

West side of the Karjat 

Station) 

Demography: 15-20 

Daily needs shops.  

Livelihood: 

Shopkeeper vendors  

 

Health issue: No health issue. 

Environmental Issues: Noise and 

Vibration issues,  since the shops are 

adjacent to the Karjat Railway 

Station.  

Social Issues: No social issues.  

Project awareness: Aware about the 

project. 

Overall response: More than 35,000 

commuters travel everyday from Karjat 

Station. Since all good hospitals, 

school/colleges are in Panvel & Kalyan 

city. Since there is no connectivity to 

Panvel city, Karjat residents travel to 

Kalyan (which is 1 hr from Karjat 

Station via Karjat -CST local train) to 

avail these services. When the 

suburban corridor is created, residents 

from Karjat will reach Panvel in 20 min.  

Hence, the project is viewed as 

beneficial in terms of infrastructure 

development and economical benefits.  

2  Formal Settlers 

near existing 

and new 

alignment: Land 

/ House owners 

Habitation in Wanjale 

village. 

It is located on the West 

side of the Karjat Railway 

Station at a distance of  

2.83 km 

Demography: 160-

170 families/ with 

average 4-5 

members per family/ 

average income per 

family 400-500 Rs/ 

day).  

Livelihood: Daily 

wage labourers in 

nearby farms, animal 

husbandry and other 

Health issue: No major issue. 

Environmental Issues : No Noise 

and Vibration issues   

Social Issues: No social issues 

Project awareness: Not aware about 

project before therefore project briefing 

was given during FGD.  

Overall response: There are approx. 

350 residents from Wanjale village 

travel everyday to Panvel city, via bus. 

The residents have to first reach Karjat 

Station using share auto (Rs.15) and 

then travel to Panvel city using Bus 

service (Rs. 40). It takes around 2 hrs 

to reach the Panvel City, however if 
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Sr. 

No. 

Stakeholder 

specifications 

Location & description 

of location 

Stakeholders 

details 

Major Health/ Environmental/ 

Social Issues Identified 

Stakeholder awareness about the 

project/ Views on project 

businesses like 

construction.  

the project is executed then the travel 

time will be reduced to 20 minutes and 

the travel expense will also reduce to 

Rs.10. Hence, the project is beneficial 

impact of the project in terms of 

infrastructure development and 

economical benefits.  

3  Formal Settlers 

near existing 

and new 

alignment: Land 

/ House owners 

Habitation near Wavarle 

Tunnel.  

 

Raj Enterprises Godown 

is located near the 

Wavarle Tunnel approx. 

200 m. Surrounding area 

200 acres belongs to Raj 

Enterprise Godown. The 

Godown is used for the 

storage of explosives.  

Demography: 15-20 

people in the Raigad 

Enterprises of 

Explosives 

 

Health issue: No major issue. 

Environmental issue: Noise and 

vibration, air pollution issue as there 

will be blasting during the 

construction of Tunnel. Since the 

godown has explosives used for 

blasting, safety of the area is a major 

issue.  

Social issues: No social issues.  

Project awareness: Aware about 

project 

Overall response: Viewed as a 

beneficial impact of the project in terms 

of infrastructure development and 

economical benefits.  

4  Formal Settlers 

near existing 

and new 

alignment: Land 

/ House owners 

Habitation near Morbe 

Dam. As per locals the 

name of the Village is 

Vadvihir Koyna Village.  

The Village is 

approximately 212 m 

from the proposed new 

alignment.  

The Railway Station 

Demography: 30-35 

families/ with 

average 4-5 

members per family/ 

average income per 

family 150-200 Rs/ 

day). 

Livelihood: Daily 

wage labourers, 

Health issue: No major issue. 

Environmental issues: Noise and 

vibration issue, since the existing 

track is 200 m away from the Village. 

Social issue: The existing residents 

in the Village are resettled to this 

location from the area around the 

Koyna dam when the dam was 

constructed. Morbe dam (approx. 

Project awareness: Aware about 

project 

Overall response: During the 

construction of the existing Nadhal 

tunnel in 1994, approximately 25 

houses in Wadhiv village were 

destroyed during construction of 

tunnel. 10-12 buffaloes were killed due 

to noise and vibration. The new 

alignment is 200 m away from the 
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Sr. 

No. 

Stakeholder 

specifications 

Location & description 

of location 

Stakeholders 

details 

Major Health/ Environmental/ 

Social Issues Identified 

Stakeholder awareness about the 

project/ Views on project 

nearest to the inhabitants 

is Chowk Station (4.5 km) 

shop vendors.  500 m from the village) authority 

have provided them land in the 

Village. The land ownership lies with 

Morbe dam authorities.  

village, the residents of this village are 

not very keen to support the project.  

5  Formal Settlers 

near existing 

and new 

alignment: 

Land/House 

owners 

Habitation on the East 

side of Chowk Railway 

Station .The habitation is 

approx. 200 m from 

Chowk Railway Station. 

Demography: 50-60 

families/ with 

average 4-5 

members per family/ 

average income per 

family 500-700 Rs/ 

day). 

Livelihood: Daily 

wage labourers, 

shop vendors 

 

Health issue: No major issue. 

Environmental issues: Noise and 

Vibration issue, since the residents 

are adjacent to the existing tracks. 

Social issue: The new alignment will 

pass through the residents of the 

Ambedkar Nagar Colony, There are 

20-25 houses who will be resettled in 

order to construct the new alignment. 

The land survey was already 

conducted. Water Supply is this 

locality is scarce.  

Project awareness: Aware about the 

project  

Overall response: Understand that 

they need to give land for public 

interest as the project will be beneficial 

to the all Villagers in the surrounding 

areas. Currently the residents travel to 

Panvel via Bhusawal train in the 

morning or by bus. Bus stop is on the 

West side of the Chowk Station and it 

takes half an hour to travel by bus. 

Whereas due to the project, the travel 

time to Panvel will be 20 min. Since 

infrastructure like hospitals and 

schools are in Panvel city, the project 

is viewed as beneficial in terms of 

access to the infrastructure to the 

residents of the Chowk village.  

6  Formal Settlers 

and institutions 

near existing 

and new 

alignment: Land 

/House owners/ 

Industries at Chowk: 

Agrawal Movers and 

Packers  

The warehouse is near 

Chowk Railway Station, 

approx. 100 m from the 

Demography: 100-

150 Workers  

Health issue: No major issue. 

Environmental issue: No 

Environmental issue. No noise/ 

vibration issues  

Project awareness: Not aware about 

project, briefing was done during FGD. 

Overall response: There are about 

20-25 workers who travel from Mumbai 

daily, currently they travel through 

Mumbai -Bhusawal train which halts at 
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Sr. 

No. 

Stakeholder 

specifications 

Location & description 

of location 

Stakeholders 

details 

Major Health/ Environmental/ 

Social Issues Identified 

Stakeholder awareness about the 

project/ Views on project 

offices new alignment.  Social issue: No major issue. Chowk Station. In the morning and in 

the evening they travel by bus to 

Panvel Station. It takes around 1 hr to 

reach Panvel Station via bus and the 

fare is Rs.20. The project would be 

beneficial for them in terms of access 

to infrastructure and there will be 

economical benefits.  

7  Formal Settlers 

near existing 

and new 

alignment: Land 

/ House owners 

Matheran Eco Sensitive 

Zone. 

The nearest habitation 

near Matheran Eco- 

Sensitive Zone is Barwai 

Village. The new 

alignment is approx. 300 

m from the new 

alignment.  

Mohope railway Station is 

nearest (2.49 Km) to the 

Barwai Village. 

Demography: 100-

110 families/ with 

average 4-5 

members per family/ 

average income per 

family 200-300 Rs/ 

day. 

Livelihood: Daily 

wage labourers  

Health issue: No major issue. 

Environmental issue: No 

Environmental issue. No noise/ 

vibration issues  

Social issue: No major issue. 

Project awareness: Aware about 

project 

Overall response: Viewed as a 

beneficial project in terms of 

infrastructure development and 

economical benefits.  

8  Formal Settlers 

near existing 

and new 

alignment: Land 

/ House owners 

Poyanje Village is on the 

East side of the Mohope 

Railway Station at  

approx. 390 m. The new 

alignment is approx. 200 

m from the Poyanje 

village.  

Demography: 40-50 

families/with average 

4-5 members per 

family/average 

income per family 

170-200 Rs./ day). 

Livelihood: Daily 

wage labourers in 

Health issue: No major issue. 

Environmental issue: No 

Environmental issue. No noise/ 

vibration issues  

Social issue: No major issue. 

Project awareness: Not aware about 

MUTP-III Project, Briefing was done 

during FGD.  

Overall response: Viewed as a 

beneficial impact of the project in terms 

of infrastructure development and 

economical benefits .However, 

residents of the Village are not 
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Sr. 

No. 

Stakeholder 

specifications 

Location & description 

of location 

Stakeholders 

details 

Major Health/ Environmental/ 

Social Issues Identified 

Stakeholder awareness about the 

project/ Views on project 

nearby farms.  

 

frequent travelers. If needed, the 

residents travel via bus or auto or at 

times by Bhusawal Mumbai train which 

halts at Mohope Station.  

9  Formal Settlers 

near existing 

and new 

alignment: Land 

/ House owners 

Adivasi Pada 

It is located in Barwai 

Village. 

Demography: 40-50 

families/ with 

average 4-5 

members per 

family/average 

income per family 

170-200 Rs/ day).  

Livelihood: Daily 

wage labourers in 

nearby farms.  

Health issue: No major issue. 

Environmental issue: The Barwai 

residents (including children) travel 

everyday 1-1.5 Km to fetch water. 

Barwai residents would like to have 

water connection in their Village. 

No noise/ vibration issues  

Social issue: No major issue 

Project awareness: Aware about 

project Overall response: Not ready to 

share their views.  

10  Formal Settlers 

near existing 

and new 

alignment: Land 

/ House owners 

Bhingar village 

(Habitation near Chikhale 

Station) 

The new alignment is 

approx. 100 m from the 

Village. Chikhale Railway 

Station is the nearest 

Station. 

Demography: 500 

families/ with 

average 4-5 

members per family/ 

average income per 

family 150-200 Rs/ 

day). 

Livelihood: Daily 

Wages   

Health issue: No major issue. 

Environmental issue: Loss of 

agricultural land/Crops as the land to 

be acquired for the project 

Project awareness: Aware about the 

project  

Overall response: Viewed as a 

beneficial impact of the project in terms 

of infrastructure development and 

economical benefits. 
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Sr. 

No. 

Stakeholder 

specifications 

Location & description 

of location 

Stakeholders 

details 

Major Health/ Environmental/ 

Social Issues Identified 

Stakeholder awareness about the 

project/ Views on project 

11  Formal Settlers 

near existing 

and new 

alignment: Land 

/ House owners 

Habitation near Chikhale 

Station. 

It is located at the 

boundary of Chikhale 

Station and new 

alignment is passing 

through their land. 

Demography: 20 

members in family/ 

average income per 

family 300-400 Rs/ 

day).  

Livelihood: Farming.  

 

Health issue: No major issue. 

Environmental issue: Loss of 

agricultural land/ crops due to the 

project 

Social issue: Owns house opposite 

to Chikhale Railway Station which is 

adjacent to the boundary of the land 

to be acquired for the project.  

Project awareness: Aware about 

project as the land survey has been 

conducted and notices has been 

issued.  

Overall response: Viewed as a 

beneficial project in terms of 

infrastructure development and 

economical benefits. However, the 

stakeholders are concerned about the 

rehabilitation process and 

compensation for land.  

12  Formal Settlers 

near existing 

and new 

alignment: 

Railway staff 

Quarters 

Railway Colony, Panvel Demography: 20-25 

families  

Livelihood: Railway 

Employees  

 

Health issue: No major issue. 

Environmental issue: No 

Environmental issue. No noise/ 

vibration issues  

Social issue: No major issue. 

Project awareness: Aware about the 

project  

Overall response: Viewed as a 

beneficial impact of the project in terms 

of access to infrastructure and 

economical benefits.  

13  Formal Settlers 

near existing 

and new 

alignment: Land 

/ House owners 

Panvel Station 

(Habitation near ROB 

Panvel).This residential 

complex is located on the 

East side of Panvel 

Station which is near to 

the new proposed ROB. 

Demography: 80-90 

families with average 

4-5 members per 

family. Average 

income per family 

300-400 Rs./ day 

Livelihood: Job 

holders  

Health issue: No major issue. 

Environmental issue: The proposed 

ROB is passing over Kalundre river.  

Social issue: No major issue. 

Project awareness: Aware about the 

project  

Overall response: Viewed as a 

beneficial impact of the project in terms 

of access to infrastructure and 

economical benefits.  
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7.1.3 Discussion with Government officials  

MRVC is holding several ongoing consultations with the government stakeholders since the initial planning 

phase of the project and the details are provided vide table below : 

Sr. 

No 
Name of the Department Details of the discussions Action taken by MRVC  

1 Matheran ESZ Monitoring 

Committee - District 

Collector & District 

Magistrate 

District Collector's Office 

At/PO - Alibag, 

District - Raigad 

Pin - 402 201 

 

1. Meeting was conducted with 

Ms. Pallavi Latkar (Matheran ESZ 

Committee Member) on 20th April, 

2018. Discussions were carried 

out to understand further course 

of action after submission of 

Study report on Matheran Study 

area. Ms. Latkar guided to obtain 

remarks from ADTP before next 

meeting with Matheran  ESZ 

Committee.  

2. In the Matheran ESZ meeting 

scheduled on 3rd May, 2018 with 

all the Committee members, the 

Committee directed MRVC to 

take necessary approvals from 

Forest department. Based on the 

recommendations of Forest 

Department, the Committee will 

consider the proposal. 

3. The Matheran  ESZ Committee 

has asked for submission of 

alignment drawings to District 

Collectorate of the zone, 

Alibaugh. The request is to 

superimpose final alignment 

along with tunnels details 

(location with chainage and 

length) on the MMRDA 

sanctioned MEPA plans. 

 

 

 

 

 

 

 

 

 

2. MRVC has submitted the 

proposal to respective 

Forest Depmt of the district 

on 1st Feb 2018    for forest 

to non-forest diversion of 

land. 

Refer to Annexure 19. 

 

 

3. MRVC has submitted all 

the required documents to 

Matheran ESZ Committee 

on 4th  April, 2019. The 

response from Matheran  

ESZ Committee is awaited. 

The recommendations from 

the authority on the 

Matheran eco-sensitive 

conservation shall be 

incorporated into the 

construction methodology 

near the concerned areas 

and documented in the 

updated EA report. 

Refer to Annexure 18. 

2 Morbe Dam division of 

Navi Mumbai Municipal 

Corporation, City Engineer 

Department, 2nd Floor 

office, Navi Mumbai 

The meeting was conducted on 

24 April, 2018 to understand dam 

safety aspects undertaken by 

NMMC. 

MRVC has submitted maps to 

NMMC showing existing and 

proposed alignment, survey 

numbers, utilities for the area in 

the vicinity of Bhokarpada WTP 
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Sr. 

No 
Name of the Department Details of the discussions Action taken by MRVC  

Municipal Corporation 

Office 

NMMC has mentioned following 

key points:  

o Dam Safety Organization 

(DSO) under Water 

Resources Department 

(WRD), Maharashtra 

performs the functions like 

conducting inspections of 

large dams (pre/ post 

monsoon), inspecting 

instruments in dams & gates, 

scrutiny of emergency action 

plan etc. Besides this, the 

organization also carries out 

Dam break analysis. 

o After submission of data by 

MRVC, NMMC through the 

Dam Safety Organization will 

undertake “Dam Integrity 

Test”. Output of the study 

with 

suggestions/recommendation 

will be provided to MRVC, if 

any. Thus, after receiving 

dam integrity results, MRVC 

can suitably address the 

recommendations during its 

construction activities. 

o Also, NMMC had shared their 

views on doing a Joint safety 

assessment later, if required. 

and Morbe Dam. The same 

shall be forwarded to the Dam 

Safety Organisation. Nashik for 

their subsequent action. The 

official letter is provided 

Annexure 17. 

Based on the initial 

submissions the preliminary 

joint survey has commenced. 

The first survey was done on 

13th May 2019 between MRVC, 

NMMC officials and DSO team. 

Simultaneously MRVC has 

appointed CIMFR for pre 

excavation analysis, the results 

of the same shall be shared by 

MRVC with NMMC and DSO 

for further action.   

 

3 Maharashtra Jeevan 

Pradhikaran for Water 

Supply to Navi Mumbai - 

Ground Floor, 

Maharashtra Jeevan 

Pradhikaran Office, HDFC 

Circle, Sector 1A, New 

Panvel 

The meeting was conducted on 

24 April, 2018 to understand 

concerns related to WTP 

operated by MJP.MJP is planning 

upgradation WTP and pipelines. 

Details of which are shared with 

railways.  

The sections where the 

alignment crosses over the 

existing water lines will be 

structurally protected by 

bridges/culverts. 
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Sr. 

No 
Name of the Department Details of the discussions Action taken by MRVC  

4 District Collector & District 

Magistrate- Mr. Girolla 

(Asst. Director Town 

Planning, Raigad) 

Mr. Kiran  Panbude  

(Resident Dy. Collector, 

Raigad) 

District Collector & District 

Magistrate, District 

Collector's Office, At/PO - 

Alibag, District – Raigad 

Pin - 402 201 

The meeting was conducted on 

24 April, 2018 to understand 

further course of action related to 

Matheran ESZ. 

Much earlier, the officers had 

directed MRVC to prepare 

analysis of alternative for 

selecting the new proposed 

alignment route and present in 

meeting scheduled on 3rd 

May,2018. Accordingly, 

presentation was made to 

Matheran ESA Committee 

members on 3rd May, 2018. 

MRVC has submitted all the 

required documents to 

Alibuagh Distirct Collectorate 

on 4th  April, 2019. The 

response from Matheran  ESZ 

Committee is awaited. 

 

The minutes of the meeting conducted with Morbe Dam Division and MJP is attached as Annexure 11. 

7.2 Public Consultation 

Public Consultation is aimed to understand the public perception, identify issues associated with the project 

and their impacts on the local people as well as their expectations from the project. Public consultation 

helps in evolving a suitable mechanism through which problems associated with the development are 

scientifically investigated and resolved. This participatory two way process enables the participation of the 

local people in the decision making process. The Consultations are meant to inform people about the 

project, environmental aspects and likely environmental and social impacts due to proposed project. The 

Consultations would also seek their views/concerns, for consideration while conducting the EA study and 

preparation of an implementable ESMP. 

Public consultation is intended to enhance people’s participation in the project by improving 

communication, interaction and joint decision making between different stakeholders. Through public 

participation, all parties are well informed about the project, likely impact on environment & society as well 

range of views on issues and mitigation proposals. Most importantly, a good public participation process 

will result in better decision making process which is sensitive and responsive to public concerns and 

values. 

The Public Consultations were conducted in accordance with the AIIB’s ESP and ESS 1 Guidelines to 

inform the local inhabitants of the area, residing within 5 km on either side of the proposed project. The 

methodology of Public Consultation undertaken is as follows: 

 IEISL-STEP ((Social Assessment Consultants) and M/s Voyants (Social Assessment Consultants) 

along with the MRVC officers coordinated with the local bodies to inform people about the process 

and to seek their support in identifying suitable venue for the meetings. 

 The local residents were invited to attend the Public Consultations by publishing newspaper 

advertisement and also during focused group discussions. 

 Executive summary of the project especially related to environment and social assessment was 

made available on MRVC website and at district collectorate office 

Separate Public Consultations was organized for Panvel-Karjat area.  
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During the public consultation, the issues are discussed in accordance with the defined objectives. The 

issues discussed during consultation are as follows:  

 Specific Environmental issues 

 Extent of likely adverse impacts due to the project from both environment and social perspectives 

 Expectation of the people from the project 

 Identification and protection of culturally sensitive sites along the project stretch 

 Perception of the existing project stretch and usage 

 Benefits and problems faced if any from the existing stretch 

 Impact on environment and livelihood due to project 

The locals were informed about the proposed project and likely impacts during the construction and 

operational phases, based on the first had experience of the IEISL-STEP team gathered during the 

reconnaissance surveys, baseline monitoring and the focus group discussions held with the locals during 

the surveys to identify the sensitive receptors on either side of proposed alignment. 

Public Consultation was held for Panvel-Karjat stretch at Chowk Station on 7th Nov, 2017 as it is at the 

centre of the alignment, thus a convenient location for people in the study area. The consultation was 

arranged in a Pandal equipped with 200 plus seating capacity. Before starting the consultation, sheets for 

attendance and points of discussions were circulated among the stakeholders. Executive summary of the 

project especially related to environment and social assessment was circulated. Various stakeholders as 

locals in the vicinity of existing alignment, local representatives, farmers, representatives of social 

organizations as Buddhist Village Committee, Chowk; Pravasi Sangathna Khopoli, Pravasi Sangha Chowk, 

Netaji Palkar Mandal attended the meeting. 

MRVC officials explained people about the proposed Double line Corridor on Panvel-Karjat stretch and all 

positive development it will bring in future. Details of proposed alignment, proposed ancillary facilities, land 

requirement in various villages, project affected persons, tree cutting etc. were shared with people.  The 

environment concerns as loss of biodiversity, tree cutting along the rail corridor especially in Matheran Eco 

Sensitive Zone, construction of tunnels near Nadhal and Wavarle village and safety & mitigation measures 

for the same were also explained. Socio-economic survey team has also had interaction with the locals to 

understand their concerns. The Land Acquisition Act, 2013 by Govt. of India and amendment of the act by 

Govt. of Maharashtra in year 2015 for compensation model was also explained.  

Prevailing environmental and social issues in the project area and likely impacts of the projects were 

informed to the locals during public consultations and their concerns/suggestions/objections were recorded 

as proceeding of these meetings. 

 

             
Public Consultation in Chowk for Panvel-Karjat Stretch 

 

Summary of discussions during Public Consultation held for Panvel-Karjat stretch is presented in Table 24.  
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Table 24: Summary of discussions during Public Consultation held for Panvel-Karjat stretch 

Sr. 
No. 

Points Discussed during Consultation Remarks 

1.   Suggestions to incorporate safety measures 
near Wavarle tunnel section such as access 
road, bridge for crossing over, evacuation 
roads for emergency purposes.  

  All the necessary suggestion will be 
incorporated in project design. 

2.   Concern about the water supply to farming 
because of water requirement for the 
proposed project 

 Appropriate measures will be taken to ensure 
that agriculture water supply in not affected. 

3.   Demand of trial run on existing single railway 
line for running local train first before taking up 
the double line corridor work. 

 The concerns will be conveyed to concerned 
authority for further action. 
 

4.   Discussions related to improving of railway 
connectivity on existing route:  
o Demand to start shuttle services and more 

passenger trains on existing route on 
immediate basis to ease out travelling from 
Chowk to Panvel for ease of commuters.  

o Demand of local train on this route as this 
is the industrial development zone and 
many residential projects are coming up in 
this region 

o Demand to halt long distance trains which 
are passing through Chowk station in peak 
hours. 

o Demand of halt of local/passenger trains at 
Chowk and Khopoli station 

o Demand to provide the timeline and inform 
the stakeholders about start of local trains 
on Panvel-Karjat route. 

 The concerns will be conveyed to concerned 
authority for further action. 
 

5.   Discussions related to improvement in 
amenities at existing railway infrastructure:  
o Change of inconvenient location and timing 

of Ticketing Counter at Chowk station 
o Need of water supply and cleanliness at 

Chowk station premises. 
o Improvement in road connecting Chowk to 

Mumbai-Pune National Highway to curb 
accidents.  

o Demand for proper accessible roads and 
flyover bridges to railway for commuters.  

o Provision of Street lighting in railway 
premises/acquired land 

o Provision of ROBs/Subways of at least 30 
ft dimension to avoid water logging 

 The concerns will be conveyed to concerned 
authority for further action. 

 Relevant suggestions will be incorporated in 
proposed project components.  

6.   Discussions related to land acquisition: 
o Demand to clear issues related to 

compensation of 1995 railway project 
before taking up new project. 

o Demand to consider people residing on 
private land and not holding any legal 
documents like 7/12 of land etc for 
compensation by MRVC. 

o Demand to employ 1 person from the 
project affected family in the railways. This 
is because compensation for land 
acquisition won’t be sufficient and also 

 MRVC officials informed that the details of land 
acquisition will be finalized only after the joint 
measurement is taken place between District 
Collector and MRVC officers. It will then be 
shared with the public.  

 Compensation for land acquisition will be as per 
Land Acquisition, Rehabilitation and 
Resettlement Act, 2013 and Maharashtra Land 
Acquisition Act, 2015. 
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Sr. 
No. 

Points Discussed during Consultation Remarks 

most of them are dependent on land for 
their survival. 

o Locals requested that they shall be 
consulted before land acquisition. 

o Appropriate compensation should be given 
to all the project affected individuals as per 
the Maharashtra Land Acquisition Act, 
2015. 

o People also asked proper compensation 
for construction of new house and for loss 
of livelihood in addition to compensation for 
loss of land. Also, the compensation shall 
be in line with compensation of Navi 
Mumbai Airport (NAINA).  

7.   Limited availability of information related to 
proposed project  

 MRVC will display banners of Project 
Information at the stations on the existing 
alignment.  

 MRVC will also set up Grievance Redressal 
System to address the issues of the 
stakeholders.   

 
 

8.   A common meeting shall be arranged 
between decision makers and community 
representatives to connect existing route to 
CST 

 The concerns will be conveyed to concerned 
authority for further action. 
 

The attendance sheet and the suggestions/queries raised by the local community are attached as 

Annexure 12 and Annexure 13, respectively.  

After the final disclosure of the documents another round of public consultations shall be conducted across 

the alignment and reports shall be updated. 
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Section 8 Environment and Social Management Plan 

Environment and Social Management Plan (ESMP) has been prepared, based on the identified 

environmental attributes and type of the impacts. The main environmental attributes consist of Air, 

Water, Noise and Vibration, Land, Flora-Fauna, occupational health and safety and Environmental 

health and safety. To cover all the environmental attributes, ESMP has been divided into following 

components. 

 Air Quality Management Plan 

 Water Quality Management Plan 

 Noise and Vibration Level Management Plan 

 Soil Quality and Erosion Management Plan 

 Plant Site/Labour Camp Management Plan 

 Waste Management Plan 

 Flora and Fauna Management Plan 

 Traffic Management Plan 

 Construction Area Management Plan 

 Occupational Health and Safety Plan 

 Environmental Monitoring Plan 

8.1 Acquisition of Clearances or Permissions 

The project has several components, which would need certain permission or clearances from several 

authorities in environment sector. A brief summary has been prepared for necessary clearances or 

permission required for the project along with procedural guidelines and responsible authority. 

Refer Table 25 for the summary of required permissions or clearances. 
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Table 25: Environment related Clearances or Permissions required for the Project  

Sr. 
No. 

Clearances or 
Permissions 

required 

Applicable 
Acts/Rules 

Key areas where 
applicable for Panvel-

Karjat Stretch 

Procedural Guidelines to 
obtain Permission 

Concerned 
Department 

Responsibility 
Projected 
Timeline 

1.  Development  
activities within 
Matheran Eco-
Sensitive Zone 

Notification of 
Matheran and 
surrounding region 
as an Eco-Sensitive 
Zone, 2003 (as 
amended in 2004) 

Existing and proposed 
railway line passes 
through small patches of 
forest and boundary of 
Matheran Eco-sensitive 
Zone at Village Barwahi, 
Bherle, Mohope, 
Bhingarwada, Lodhivali 
and Haliwali 

 Application to Monitoring 
Committee, Matheran ESA 

 Review of Monitoring 
Committee 

 Decision and 
Recommendations by 
Monitoring Committee 

Monitoring 
Committee, 
Matheran 
ESA 

MRVC Before start of 
construction 

2.  Forest 
Clearance21 
(For tree cutting 
in Matheran 
Eco-sensitive 
area) 

The Indian Forest 
Act,1927 
 
The Forest 
(Conservation) 
Act,1980 
 
The Forest 
(Conservation) 
Rules,1981 

Existing and proposed 
railway line passes 
through small patches of 
forest and boundary of 
Matheran Eco-sensitive 
Zone at Village Barwahi, 
Bherle Mohope, 
Bhingarwada, Lodhivali 
and Haliwali 
 

 Application to Divisional Forest 
Officer/ District Collector 

 Scrutiny of application by Chief 
Conservator of Forest to give 
recommendations 

 Recommendation forwarded to  
Nodal Officer  

 Recommendation forwarded to  
State Government  

 Recommendation forwarded  
to  Regional office (if Area<40 
Ha) or to Head Office (if 
Area>40 Ha) 

 Decision  by Regional 
Empowered Committee (at 
Regional Office) or Forest  
Advisory Committee (at Head 
Office) 

 Forest Department decides the 

Forest 
Department 

MRVC Before start of 
construction 

                                                   
21Source: http://www.moef.gov.in/citizen/specinfo/forflow.html 

http://www.moef.gov.in/citizen/specinfo/forflow.html
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Sr. 
No. 

Clearances or 
Permissions 

required 

Applicable 
Acts/Rules 

Key areas where 
applicable for Panvel-

Karjat Stretch 

Procedural Guidelines to 
obtain Permission 

Concerned 
Department 

Responsibility 
Projected 
Timeline 

land details for compensatory 
plantation will and conduct the 
plantation. 

3.  Felling of 
Trees22 (For 
Tree cutting in 
the areas other 
than Matheran 
Eco-sensitive 
Zone) 

Maharashtra felling 
of Trees 
(Regulation) Act, 
1964 and 
subsequent 
amendments 

All along the stretch 
having large trees 

 Application to Forest 
Department(Tree Authority) 

 Site Inspection by Round 
Officer 

 Submission of report by Round 
Officer to Tree Authority 

 Advertisement in local 
newspaper by Tree Authority 
to call objections from public  

 Enquiry of Public Objections by 
Tree Authority 

 Decision on Application with or 
without conditions 

 Replanting of trees  as per 
section 3(1B) of the Act 

 Forest Department decides the 
land details for compensatory 
plantation will and conduct the 
plantation. 

Forest 
Department 
(Tree 
Authority)23 

Contractor  Before start of 
construction/ 

site clearing 
activity 

4.  NOC And 
Consent to 
Establish and 
Operate for 
ready mix 
plants 

Water (Prevention 
and Control of 
Pollution) Act, 1974;  

Air (Prevention and 
Control of Pollution) 

Applicable  Application to Regional Office, 
SPCB 

 Verification of Site and 
Technical details 

 Decision of Consent after 

State 
Pollutiol.l.n 
Control 
Board 

Contractor Before start of 
construction 

                                                   
22 Source: http://www.mahaforest.nic.in/internal.php?id=40 
23 “Tree Officer” i.e. Range Forest Officer is the authority to grant the tree felling permission.District Collector is the Appellate Authority. 

http://www.mahaforest.nic.in/internal.php?id=40
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Sr. 
No. 

Clearances or 
Permissions 

required 

Applicable 
Acts/Rules 

Key areas where 
applicable for Panvel-

Karjat Stretch 

Procedural Guidelines to 
obtain Permission 

Concerned 
Department 

Responsibility 
Projected 
Timeline 

Act, 1981 & 

The Noise Pollution 
(Regulation and 
Control) Rules, 
2000 and 
subsequent 
amendments 

verification 

5.  Authorization  
for Handling, 
Generation, 
Storage,  
Use & 
Transportation 
of Hazardous 
and other 
wastes   

Hazardous and 
Other Wastes 
(Management and 
Transboundary 
Movement) Rules, 
2016 

Demolition of existing 
station buildings/ 
platforms; 
 
Construction of tunnels; 
 
Maintenance of heavy 
machinery and vehicles 

 Application to Regional Office, 
SPCB 

 Verification of Site and 
Technical details 

 Decision of Consent after 
verification 

State 
Pollution 
Control 
Board 

Contractor Before start of 
construction 

6.  NOC for water 
extraction for 
construction 
and 
allied works24 

Guidelines/ Criteria 
for evaluation of 
proposals/ requests 
for ground water 
Abstraction, issued 
under 
Environmental 
Protection 
Act (EPA), (1986) 

Applicable  Application to Regional 
Director, CGWB with project 
information as Site Plan and 
location map, details of water 
requirement, Project approval 
letter from State Government, 
Report on water availability 
etc.25 

Ground 
Water 
Authority 

Contractor Before start of 
construction 

7.  PUC certificate 
for use of 
vehicles for all 
construction 
vehicles26 

The Central Motor 
Vehicles Act 1988  
& 
The Central Motor 
Vehicles Rules,1989 

All vehicles in Use shall 
obtain Pollution Control 
Check certificates and 
shall be driven by 
personnel with 
proper license 

 PUC from authorised testing 
centres 

Department 
of 
Transport 

Contractor Before start of 
construction 

                                                   
24If the quantity of ground water withdrawal exceeds 100 m3/ day for Industrial/ Infrastructural /Mining Projects then NOC is required to be obtained. 
25Source: http://www.cgwa-noc.gov.in/LandingPage/DocRecInf.htm 
26Source: http://chdtransport.gov.in/Forms/CMVR_1989.pdf 

http://www.cgwa-noc.gov.in/LandingPage/DocRecInf.htm
http://chdtransport.gov.in/Forms/CMVR_1989.pdf
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Sr. 
No. 

Clearances or 
Permissions 

required 

Applicable 
Acts/Rules 

Key areas where 
applicable for Panvel-

Karjat Stretch 

Procedural Guidelines to 
obtain Permission 

Concerned 
Department 

Responsibility 
Projected 
Timeline 

8.  License for use 
of Explosive for 
tunnelling 

The Explosives 
Act,1884  
& 
The Explosive  
Rules, 2008 

Safe transportation, 
storage and use of 
explosive material while 
construction of the tunnels  

 Application to Chief Controller 
of Explosives  

 Verification of project details by 
the Authority  

 Decision about grant or refusal 
of license 

Department 
of 
Explosives 

MRVC Before start of 
construction 
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Besides this,in Administrative framework following non-enforced yet important permissions from respective 

department are required for the implementation of construction work : 

o A GO or No GO certificate from hired agency CIMFR (Central institute of Mining and Fuel 

Research). CIFMR (Central Institute of Mining and Fuel research-GOI) is engaged as an 

investigative agency for conducting Pre-Construction Geological investigation; following are their 

phases of scope of work- 

 Geotechnical assessment, rock classification and 3D mapping 

 Pre Excavation analysis, Proof checks and Structural Stability 

 Strengthening of existing  tunnels if required 

 Support During  Execution of work  

  During Pre Excavation analysis phase the investigative agency shall check for the stability of the 

structures (existing Tunnel, Morbe dam, and existing human settlement structures) and devise a safe and 

progressive methodology for excavation near the structures. Continuous monitoring through deployment of 

seismographs for ground vibrations preferably through IoT based systems; there shall be periodical 

appraisal and evaluation of blast designs and blast performance. These are the set TOR for the scope of 

work of CIFMR. Study by CIMFR will help us to understand whether the existing proposal of project 

allignment etc is acceptable or not. 

Dam Safety Organisation and Navi Mumbai Municipal Corporation - MRVC has been holding consulations 
with NMMC officials on continuous basis. The details are aleady discussed in previous chapter 7.1.3. Any 
update on the same shall be revised in the same section of the chapter. 

 

In addition to these clearances, the Contractor shall also abide by the requirements of following 

regulations: 

o Building and Other Construction Workers' Welfare Cess Act, 1996  

o Contract Labour (Regulation & Abolition) Act 1970 & Central Rules, 1971 

o The Child Labor (Prohibition and Regulation) Act, 1986, The Bonded Labor (Abolition) Act, 1976 

o Minimum Wages Act, 1948, The Payment of Wages Act, 1936, amended in 2005  

o Maharashtra Labour Welfare Fund Act, 1953 (as amended)  

o The Equal Remuneration Act 1976, Workmen's Compensation Act, 1923 

Inter-State Migrant Workmen’s (Regulation of Employment & Conditions of Service) Act,  1979 

8.2 Institutional Arrangement  

MRVC is the project implementing agency for MUTP-III projects. In that role, MRVC is accountable for 

satisfactory completion of the project works proposed under this Project. As the project implementing 

agency, MRVC, on behalf of GOM and IR, is responsible for financing and procuring all the contracts 

financed by the AIIB , as well as for executing the identified works in the field, with due safeguards in 

consultation with the Western Railways (WR) and Central Railways (CR). MRVC will have contractors for 

implementation of civil/mechanical/electrical works. Also, MRVC will have a Project Management 

Consultants (PMC) to supervise the work at all the stages including successful implementation and 

monitoring of ESMP during construction stage. The project time line will be decided by MRVC. The details 

of the time line for procurement works, implementation of civil/mechanical/electrical works and activities to 
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be carried out by the respective agencies (i.e. MRVC, Project Management Consultants and Contractors) 

will be mutually decided between MRVC and the contractor with support of PMC. 

For the implementation of the proposed projects under MUTP-III, it is proposed to have Environment and 

Social Management Group (ESMG) within PMC for environmental management and monitoring. Also, the 

contractor should have Environment and Social Management Team (ESMT) for successful implementation 

of ESMP. MRVC should form an Emergency Response Cell which will comprise of combine team 

members of PMC, the contractor and MRVC. The ESMG and ESMT shall be formed separately for Panvel-

Karjat stretch.  

Figure 17 presents the details of the organizational structure of the proposed ESMG and ESMT for 

environmental management and monitoring during implementation. 

8.2.1  Roles and Responsibility  

The team responsible for execution of the ESMP and their designated levels of responsibilities are 

delineated below: 

1. The Project Proponent – MRVC will be responsible for providing all the necessary funding and 

administrative support to the ESMP; and be ultimately responsible for carrying out the project with 

total commitment to environmental matters. Environment cell of MRVC shall have 1 staff member. 

The Environmental staff of MRVC shall be responsible for regular communication with PMC, 

providing guidance, reviewing the submissions from PMC and Contractors, and reporting to the 

funding agency on regular basis. MRVC will also be responsible to redress the grievances of the 

stakeholders during construction phase.  

2. The Project Management Consultants (PMC) will be responsible to supervise the work of all the 

stages during construction. PMC shall form an Environment and Social Management Group 

(ESMG) with following designated responsibility.   

o Supervise the work related to successful implementation & monitoring of ESMP during 

construction stage  

o Regular monitoring the compliance related to Environment, Safety, Health and Social 

(ESHS) as per the Safety, Health and Environment (SHE) Manual prepared by MRVC 

PMC will be responsible for coordinating the activities of monitoring and managing compliance of 

the ESMP with the Contractor. The responsibilities include technical, community and administrative 

matters related to the ESMP, including liaison with the general public in the project area, other 

parties and regulatory bodies on environmental issues related to the project. The team will also be 

responsible for keeping the local communities informed of the environmental compliance of the 

project and properly address any issues of their concern.  
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Figure 17: Organization Structure for the Implementation of the proposed Project 

Under MUTP-III 

The ESMG shall comprise of following members having a professional background related to 

Environment, Safety, Health and Social (ESHS). Chief ESHS Manager 

o Environmental Engineers  

o Safety Experts 

o Environmental Inspectors 

o Others; based on the Project Requirements  

Adequate, qualified and trained SHE Professionals with required support staff to be deployed at 

each worksite at each shift. The supervisors and workmen shall be provided in all the departments 
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related to SHE. The additional staff with other expertise e.g. transportation, fire, occupational 

health etc shall also be included in the team based on the project requirements. 

The report related to compliance related to ESMP shall be submitted to MRVC on regular basis.  

3. The Construction Contractor will be responsible for successful implementation of the project. 

The contractor should ensure full compliance with environmental matters related to construction 

activities, as laid down in the ESMP. The Construction Contractor will ensure that all his workers 

are properly briefed in environmental matters in terms of the Dos and Don’ts while they work on 

the project. The contractor should form an Environment Management Team (ESMT) for meeting 

the requirements of ESMP.  

The ESMT shall comprise of following team core and support members having a professional 

background related to SHE. 

Core Team: 

o Chief ESHS Manager / Head 

o Environmental Manager 

o Health and Safety Manager  

o Social Manager 

 

All the core team members shall have the educational qualification as per the designated roles 

and professional experience of more than 15+ year. The core team shall have handled the similar 

type of assignments in the past professional work. 

               Support Team: 

o   SHE Manager 

o   Safety Steward 

o   SHE Electrical Engineer 

o   SHE(Fire) Engineer 

o   Occupational Health officer  

o   Environment Engineer  

o   SHE Traffic Engineer 

o   Maintenance Manager  

o   Labour Welfare Officer 

o   Others; based on the Project Requirements  

Adequate, qualified and trained SHE Professionals with required support staff to be deployed at 

each worksite at each shift. The supervisors and workmen shall be provided in all the departments 

related to SHE. The additional staff with other expertise e.g. transportation, fire, occupational 

health, safety, Environment etc shall also be included in the team based on the project 

requirements. 

Contractors are required to develop Contractor’s Environmental and Social Management Plans 

(CESMP). In addition, the contractor should comply with Safety, Health and Environment (SHE) 

manual prepared by MRVC. The report related to compliance related to ESMP shall be submitted 

to MRVC on regular basis.  

8.2.2 Rapid Response Mechanism 

The Contractor shall use Rapid Response Toolkit to address unexpected and potentially urgent 

Safeguards events or incidents using guideline for Incident Categorization and Notification.  
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 The Contractor shall classify events or incidents related to social, environmental, occupational health & 

safety as Indicative, Serious and Severe.  

 Indicative is a relatively minor and small scale event or non-compliance that is limited in its immediate 

effects but may be indicative of wider-scale issues within a project that could lead to serious or severe 

incidents or conditions. This exceeds a routine non-compliance in that it appears to be part of a 

broader pattern of non-compliance that could lead to more serious events 

 

Box 1 – Examples of Indicative Events 
Environmental  Social  Occupational Health & Safety 

Small-volume hydrocarbon 
or chemical spills 

Small-scale crop damage or 
livestock deaths 

Chronic underuse of personal 
protective equipment (PPE) by 
Works Contractor  

Localized dust, light, or 
noise pollution 

Grievances due to project use 
of public roads  

Local increase in the occurrence of 
communicable disease 

Illegal hunting of wildlife 
(non-endangered) 

Project interference with locally 
significant events and sites  

Numerous minor, but recurring job 
site injuries  

Small volume sediment, 
pesticide, or fertilizer run-off 
into local waterways 

Vehicle damage to public or 
private roads caused by Works 
Contractors 

Poor “housekeeping” at site, e.g., 
littering and random disposal of solid 
waste  

Minor off-site disposal of 
solid waste from project 

Nuisance-level contact between 
employees and community  

Lack of understandable warning or 
traffic control signage 

Poor quality or delayed site 
restoration and revegetation 

Minor instances of 
inappropriate behavior of 
security forces or other 
Contractor personnel 

Multiple “slip and trip” hazards 
throughout the site 

Poorly functioning erosion-
control measures 

Overloading of local 
commercial services from use 
by project personnel 

Poorly organized or sporadic health 
& safety induction and training  

 

 Serious is an event or condition that is causing or will cause significant harm to workers or community 

members, the type or extent of impact that would require an urgent response and that could pose a 

significant reputational risk for the Bank. 

 

Box 2 – Examples of Serious Events or Conditions 

Environmental Social Occupational Health & Safety 

Large-volume hydrocarbon or 
chemical spills 

Widespread crop damage or 
livestock deaths 

Numerous injuries requiring off-
site medical attention 

Poaching of threatened or 
endangered species, or 
systematic over-exploitation of 
local resources 

Systematic mistreatment of 
communities by project workers, 
incidence of gender-based violence 
(GBV) 

Outbreak of life-threatening 
communicable disease 

Large-volume or long-term 
sediment, pesticide, or 
herbicide runoff into waterways 

Impacts to protected physical 
cultural resources 

Presence of Unexploded 
Ordinance (UXO) at worksite 

Large-scale deforestation Significant incidence of inadequate 
resettlement compensation 

Absence of first aid resources at 
work site 

Failure to implement the 
agreed environmental 
restoration program 

Significant and repeated community 
impacts from project vehicles and 
construction activities 

Absence of health & safety plan 
and training 

 

 Severe is an event or condition of sufficient seriousness and highly significant harm that it may, in 

addition to the harm caused, pose a corporate risk to the Bank. Such an event may exceed the Task 

Team’s resources. Resolving the event or condition will also require the notification and engagement of 

the Bank’s Senior Management 
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Box 3 – Examples of Severe Events or Conditions 

Environmental Social Occupational Health & Safety 

Hydrocarbon or chemical spills 
requiring large-scale remediation 

Forced resettlement of 
communities 

Worksite fatalities 

Systematic poaching or hunting 
and trafficking of threatened or 
endangered species 

Systematic incidence of GBV Multiple instances of serious 
communicable diseases among 
workforce or community 

Sediment, pesticide, or herbicide 
runoff causing permanent 
damage to waterways 

Significant damage to nationally 
protected environmental areas 
or to UNESCO World Heritage 
sites 

Criminal and political attacks at 
worksite 

Large-scale deforestation or 
destruction of internationally 
recognized critical habitat 

Human trafficking Forced labor by project’s Works 
Contractor 

Major river contamination causing 
decimation of fish population 

Repeated human rights abuses 
by site security forces  

Works Contractor is unresponsive 
regarding ongoing worksite risks of 
bodily injury 

 

 The Contractor will communicate news of the event according to its category and then proceed with 

consultation and resolution activities: an Indicative Event is reported by Contractor to Emergency 

Response Cell and a Serious Event is escalated to Project Proponent (MRVC) and severe event is 

escalated to the funding agency say, AIIB.  

 The communication shall be immediate within 24-48 hrs of the event.  

 

8.2.3 Progress Monitoring and Reporting Arrangements 

A proper strategy is necessary for smooth implementation of the mitigation measures. For the 

implementation of proposed works under the ESMP, it is proposed to have a two-level institutional 

framework. It is proposed to constitute an Apex Committee to oversee the overall implementation of the 

proposed works and a Working Level Committee to monitor the implementation of works on the ground 

level. 

The Apex Committee shall comprise of the senior officials from MRVC, Central Railway (CR) and Western 

Railway (WR). The Apex Committee shall be the decision and policy making body to implement the MUTP-

III projects including suggested environmental mitigation measures. The Apex Committee will report the 

progress of the works to the AIIB on a regular basis. Under the Apex Committee, it is proposed to 

constitute a Working Level Committee to monitor the implementation of the ESMP by the appointed 

Contractor. 

The Working Level Committee shall comprise of the Contractor, Project Management Consultant and Field 

Level Officers from MRVC. The Working Level Committee shall be responsible for implementation of all the 

proposed mitigation measures on the ground level and will ensure periodic monitoring of environmental 

parameters outlined in the ESMP. The committee shall monitor the compliance with environmental 

mitigation measures through periodic inspection (at least biweekly). A report of periodic inspection shall be 

prepared based after field observations, data compilation and results. The PMC environmental inspector 

will evaluate compliance with mitigation measures. The performance of the following indicators to be 

surveyed and reviewed: 

i. General conduct of work 

ii. Labor provisions and occupational health and safety 

iii. Noise and vibration control 

iv. Air quality, dust control and site cleanliness 

v. Traffic management 
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vi. Drainage and wastewater 

vii. Solid waste and spoil handling and disposal 

viii. Hazardous waste management  

ix. Protection of Community Values 

x. Environmental monitoring and other indicators selected for the work at hand 

The Working Level Committee shall ensure full participation of all key stakeholders and meaningful 

coordination in planning and time bound implementation of the mitigation measures proposed under the 

ESMP. It shall be responsible for co-ordinating with the local administrative bodies and other stakeholders. 

It shall also oversee the day to day work of all the contractors appointed under this Project and provide a 

monthly progress report to the Apex Committee. In addition to monthly progress report, Environmental 

Supervision Reports and Environmental Monitoring Reports should be prepared on monthly basis. The 

Working Level Committee should also develop quarterly reports on implementation of ESMP. All these 

reports shall be submitted to AIIB on quarterly basis. 

The proposed institutional framework for implementing and monitoring the works proposed under the 

ESMP is shown in Figure 18. 

 

Figure 18: Proposed Institutional Framework for Monitoring of ESMP 

8.2.3.1 Project Monitoring and Reporting 

The Project Monitoring and reporting frequency is mentioned below in Table 26. 

Table 26: Project Monitoring and Reporting 

No. Particulars Frequency 

of updation 

Reporting 

Responsibility 

Monitoring responsibility 

1.  

 

 

Compliance Status 

report/Progress Report: 

Environmentally & socially 

sensitive sites, status of 

conduct of EIA/SIA, and 

status of compliance at 

these sites. 

Monthly 

 

 

Quarterly 

The Contractor– 

Environment and 

Social Management 

Team 

PMC - Environment 

and Social 

Management Group 

PMC - Environment and 

Social Management Group 

 

MRVC-Environmental Cell 
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2.  

 

 

Environment and social 

site visit report   

 a. plan vs actual  

b. exceptions noted in visit 

Monthly 

 

 

Quarterly 

PMC - Environment 

and Social 

Management Group 

 

MRVC- 

Environmental Cell 

MRVC-Environmental Cell 

 

 

Working Level Committee 

3.  

 

 

Progress of grievance 

Redressal 

Monthly 

 

Quarterly 

PMC - Environment 

and Social 

Management Group  

Public Relation 

Officer (PRO) of 

Compliant Redressal 

Cell 

Working Level Committee 

 

Working Level Committee 

 

4.  ESMP Compliance Report  Quarterly MRVC- 

Environmental and 

Social Cell 

AIIB 

8.3 Contractor’s Environmental and Social Management Plan 

The portions of this ESMP that are applicable to construction, specifically those sections that are to be 

performed by the Contractor. Since this ESMP and provisions in bid documents are general specifications, 

it is the Contractor’s responsibility to prepare a Contractor’s Environmental and Social Management Plan 

(CESMP) for meeting the requirements in the bid documents. The CESMP is to addresses how the 

Contractor will perform the mitigation measures described in the EA, in terms of location and frequency; 

and commitment of labour, equipment, other resources and expenditure; as applicable to a particular 

requirement. The CESMP is expected to contain site- and media-specific sub-plans to address the 

following: 

i. Air Quality management Plan 

ii. Water Quality and Drainage Management Plan 

iii. Noise and Vibration Level Management Plan 

iv. Soil Quality and Erosion Management Plan 

v. Water Use Management Plan 

vi. Construction Site Management Plan 

vii. Labour Camp Management Plan 

viii. Borrow Area and Quarry Area Management Plan 

ix. Waste Management Plan 

x. Afforestation and Plantation Plan 

xi. Traffic Management Plan 

xii. Utilities Relocation Plan 

xiii. Material Handling & Storage Plan 

xiv. Communication Plan 

xv. Occupational Health and Safety Plan 
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xvi. Emergency Preparedness Plan 

xvii. Fuel and Hazardous Materials Management Plan 

xviii. Chance Find Procedures 

xix. Training, etc. 

Sections 8.4-8.16 of this ESMP provide general guidance on and reference to the above-mentioned sub 

plans to be developed by the Contractors. 

8.3.1 Mitigation Measures for Environmental Impacts  

The mitigation measures has been identified for the anticipated environmental impacts identified for 

environmental attributes such as Air, Water, Land, Noise & Vibration, Flora & Fauna, Occupational health 

& Safety and Environment Health & Safety. As the preconstruction phase of the project is already 

completed, no pre-construction activities are considered for impact identification. The activities during 

construction and implementation phase considered for impact identification and mitigation. 

Mitigation measures for each of the environmental impact during construction stage and operation stage 

are presented in Table 27 and Table 28, respectively. 
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Table 27: Mitigation measures proposed for the Anticipated Environmental Impacts 

Environmental 

Attributes 

Environmental 

Issue 

Mitigation measures Responsibility Supervision 

Frequency 

Performance 

Indicator Implementation Supervision 

Air  Fugitive dust 

emissions in 

atmosphere 

 

 Dust and 

Gaseous 

emission from 

heavy 

machinery and 

vehicles 

 

 

o Vehicles delivering loose and fine 

materials like sand and fine aggregates 

shall be covered.  

o Loading and unloading of construction 

materials, Stockpiling of the construction 

material, earthwork, unpaved haulage 

roads other dust prone areas and 

construction yard  shall be provided with 

water spraying arrangement.  

o Vehicular pollution check for all the 

vehicles used during construction, 

operation and inspection shall be made 

mandatory.  

o The excavated material shall be stored 

properly so that it does not generate 

fugitive emissions. Location of storage 

areas should be selected such that it is 

downwind of the habitation area and also 

there is no run off from the storage site 

during monsoon. 

o The Ready-Mix Concrete (RMC) plant for 

commercial purposes should be installed 

at a site with a buffer zone of 

approximately 100 m distance from 

human habitation of 1000 souls or more 

and 200 m from schools, colleges, 

hospitals and courts. The Contractor 

should comply with all the statutory 

requirements while obtaining ‘Consent to 

Contractor Environment 

Management 

Group of 

Project 

Management 

Consultancy  

Regular 

checks on 

site 

 Photographic 

documentation 

 Report of vehicular 

pollution check 

 Consent to 

establish received 

from MPCB for 

RMC Plant 

 Records of the 

vehicular 

movements (start 

time, end time, 

material of travel, 

travel route etc) 

 machinery and 

equipment 

maintenance 

register  

 Consent document 

received from 

MRVC regarding 

the procurement of 

the material from 

the licensed 

quarries  

 Ambient air quality 

monitoring results  
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Environmental 

Attributes 

Environmental 

Issue 

Mitigation measures Responsibility Supervision 

Frequency 

Performance 

Indicator Implementation Supervision 

Establish’ from the Maharashtra Pollution 

Control Board. The RMC plant shall have 

measures to control Air, Water and Noise 

pollution as per the Guidelines for RMC 

Plant for sitting criteria of RMC Plant in 

the State of Maharashtra27.Flyash shall 

be used in accordance with Flyash 

Utilisation Notification, 1999 and 

subsequent amendments and as per 

specifications approved by MRVC. 

o As far as possible, it is recommended for 

the areas with heavy traffic to transport 

the material during night time (8 pm to 5 

am).  

o All the machinery and equipment shall be 

regularly maintained. The Contractor 

shall keep routine maintenance records 

for inspection by MRVC. 

o The Contractor shall procure material 

only from the approved quarry areas 

(approved by MPCB) with prior consent 

from MRVC. 

o Air quality monitoring for the same 

parameters, which are monitored during 

the baseline studies, shall be 

implemented by the Contractor by hiring 

the services of the NABL accredited and 

MoEF&CC Notified laboratory. National 

Ambient Air Quality Standards, 2009 

                                                   
27 Source:http://mpcb.gov.in/consentmgt/pdf/RMC_Gazette_circular.pdf  

http://mpcb.gov.in/consentmgt/pdf/RMC_Gazette_circular.pdf
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Environmental 

Attributes 

Environmental 

Issue 

Mitigation measures Responsibility Supervision 

Frequency 

Performance 

Indicator Implementation Supervision 

shall be used for comparison of the 

ambient air quality during construction 

phase. MRVC will monitor that the AAQ 

monitoring program and air pollution 

control measures are scrupulously 

implemented. 

Air  Emissions 

from diesel DG 

sets 

o DG sets shall be Central Pollution 

Control Board (CPCB) compliant. 

o  An appropriate sampling port location 

must be ensured in DG sets as 

prescribed in Emission Standards 

notified by Ministry of Environment, 

Forest & Climate Change (MOEF&CC), 

2013.  

o Low sulphur diesel should be used in DG 

sets as well as machinery, wherever 

possible. 

Contractor Environment 

Management 

Group of 

Project 

Management 

Consultancy  

Regular 

checks on 

site 

 Compliance report 

of DG sets as per 

CPCB 

 Sampling and fuel 

details of the DG 

sets 

Air  Emission due 

to welding 

activity 

o The most common gases emitted during 

welding are ozone, nitrous gases and 

carbon monoxide. Phosphine and 

phosgene are the other gases that may 

be produced during welding. Gases are 

generated due to the high temperature 

and ultraviolet (UV) radiation from the 

welding process. 

o The contractor shall reduce health 

hazards by choosing a correct welding 

helmet and by using the proper shielding 

gas and welding parameters.  

o The contractor shall provide proper 

Contractor Environment 

Management 

Group of 

Project 

Management 

Consultancy  

Regular 

checks on 

site 

 Health checkups 

on regular basis 

 Record of the 

training programs 
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Environmental 

Attributes 

Environmental 

Issue 

Mitigation measures Responsibility Supervision 

Frequency 

Performance 

Indicator Implementation Supervision 

information to  workers about hazards of 

their tasks. The welder should be 

informed of operating techniques and all 

procedures that reduce welding fumes. 

o The contractor shall provide training 

programs including proper ways to 

perform tasks and proper work practices 

to reduce fumes. This program shall 

include safety training, monitoring the 

good safety practices and good 

environmental practices.  

Air  Odour 

nuisance  

o Domestic solid waste at construction 

labour camp should be segregated  

o The non- biodegradable and recyclable 

waste shall be sold off.  

o Efforts shall be made that bio-degradable 

waste is composted through pit-

composting/bin-composting.  

o Non-biodegradable and non-saleable 

waste shall be disposed of by burying the 

waste in a secured manner. 

o Burning of the waste shall not be carried 

out at the construction site and labour 

camps. 

Contractor Environment 

Management 

Group of 

Project 

Management 

Consultancy  

Regular 

checks of the 

labours 

camps  

 Report of the 

adopted  waste 

management 

system 

 Regular record of 

quantity of the 

waste composed 

and recyclable 

waste sold off.  

 

Air  Increased air 

pollution along 

nearby roads 

due to newly 

introduced 

vehicular traffic  

o  Alternate access routes shall be 

provided for additional vehicle movement 

for transportation of the construction 

material. 

o To avoid disruption of the existing traffic 

due to construction activities, 

Contractor Environment 

Management 

Group of 

Project 

Management 

Consultancy  

Regular 

checks on 

site 

 Traffic 

Management Plan 

 Compliance 

records of the 

traffic management 

Plan 
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Environmental 

Attributes 

Environmental 

Issue 

Mitigation measures Responsibility Supervision 

Frequency 

Performance 

Indicator Implementation Supervision 

 

 Traffic 

congestion at 

rail crossings 

comprehensive traffic management plan 

should be drawn up by the Contractor 

and get the approval from the MRVC for 

the same. The broad guidelines for 

preparation of Traffic Management Plan 

is given in Section 8.12. 

o As far as possible, it is recommended for 

the areas with heavy traffic to transport 

the material during night time (8 pm to 5 

am).  

 Records of the 

vehicular 

movements (start 

time, end time, 

material of travel, 

travel route etc) 

 

 

Air  Emissions due 

to use of wood 

or other bio 

mass fuels in 

camps 

o LPG cylinders or community kitchens 

may be provided in the labour camps to 

avoid any tree cutting for fuel wood. 

 

Contractor Environment 

Management 

Group of 

Project 

Management 

Consultancy  

Regular 

checks of the 

labours 

camps  

 Records of the 

LPG cylinders 

Air  Increased air 

pollution due 

to Construction 

and Demolition 

Waste (C&D 

Waste) 

o During interior demolition work above the 

first floor, debris chutes shall be used.  

o Demolition debris shall be kept in 

controlled area and sprayed with water 

mist to reduce debris dust 

o C&D waste will be cleared  as per C&D 

Waste Management Rules, 2016 on sites 

identified by Municipal Corporation/ ULBs 

by Contractor. 

o Recycle the debris as much as possible. 

Contractor Environment 

Management 

Group of 

Project 

Management 

Consultancy  

Regular 

checks on 

site 

 Photographic 

documentation 

 C&D waste 

management plan 

and Compliance 

report as per C&D 

Waste 

Management 

Rules, 2016 

 

Water  Excessive 

water 

withdrawal/ 

consumption 

o The contractor shall arrange for water 

required for construction in such a way 

that the water availability and supply to 

nearby communities remain unaffected.  

Contractor Environment 

Management 

Group of 

Project 

Regular 

checks on 

site 

 Permission from 

CGWB (if required 

to be taken) 

 Daily water 
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Environmental 

Attributes 

Environmental 

Issue 

Mitigation measures Responsibility Supervision 

Frequency 

Performance 

Indicator Implementation Supervision 

from ground 

and surface 

water sources  

 Management 

Consultancy  

consumption 

records  

Water  Impact on 

quality of 

ground and 

surface water  

o The Contractor must comply with the 

requirements of the Central Ground 

Water Board (CGWB) for discharge of 

water arising from dewatering. Any water 

obtained during dewatering shall either 

be re-used for construction purpose or 

recharge to the ground water at suitable 

aquifer levels. If reuse or groundwater 

recharge is not possible, then the 

contractor shall discharge water obtained 

from dewatering to the nearby drainage 

system with necessary permissions. The 

Contractor shall submit plan of utilizing 

the waste water for approval of MRVC.  

o Fuel oil shall be stored away from water 

using catchment pit for spills collection. 

o No vehicles or equipment should be 

parked, re-fuelled or repaired near water 

bodies to avoid contamination in water 

bodies from fuel and lubricants. 

o All equipment operators, drivers, and 

warehouse personnel should be trained 

in immediate response for spill 

containment and eventual cleanup. 

Emergency response procedures and 

reporting shall be made readily available 

by the Implementing Agency/Contractor 

in simple and local language. 

Contractor Environment 

Management 

Group of 

Project 

Management 

Consultancy  

Regular 

checks on 

site 

 Compliance report 

of for discharge of 

water arising from 

dewatering 

 Construction site 

management plan 

approved by 

MRVC 

 Photographic 

documentation  

 Emergency 

response 

procedures 

approved by 

MRVC 

 Training report for 

immediate 

response for spill 

containment and 

eventual cleanup 

 Location, 

availability and 

condition of 

drinking water and 

toilet on site and 

labour camp   

 Water Quality 
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Environmental 

Attributes 

Environmental 

Issue 

Mitigation measures Responsibility Supervision 

Frequency 

Performance 

Indicator Implementation Supervision 

o All wastes arising from the construction 

should be disposed in an environmentally 

accepted manner so as not to block the 

flow of water in the channels. 

o Labour construction camps shall be 

avoided along the embankments and 

road alignments, and should be located 

away from habitation and river course.  

o One drinking water facility shall be 

available to the workers at a distance of 

500 m at the construction site.  

o The Contractor should provide adequate 

and safe water supply for the use of the 

workers in labour camp. The contractor 

shall install RO of adequate capacity for 

providing safe drinking water to the 

labours. 1 tap for 25 labours shall be 

provided for easy access to drinking 

water. The contractor shall also provide 

water for other domestic usages in the 

labour camp. Drinking water must meet 

IS 10500:2012 or WHO drinking water 

standards. Water quality must be 

monitored 3 times in a year (once in 4 

months) on regular basis. 

o Install mobile toilets fitted with anaerobic 

treatment facility at construction sites. 1 

toilet seat/15 labour shall be provided at 

the construction site. Based on the 

shifting of the construction locations, the 

toilets shall be shifted. The toilet should 

monitoring reports 

as prescribed in 

Environment 

Monitoring Plan  
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Environmental 

Attributes 

Environmental 

Issue 

Mitigation measures Responsibility Supervision 

Frequency 

Performance 

Indicator Implementation Supervision 

be placed in such a way that all the 

labours will have access to the toilet 

within 500 m from the ongoing 

construction site. 

o Adequate care shall be taken not to 

install mobile toilets in the natural 

drainage areas. The open defecation 

near the water bodies shall not be 

permitted. Minimum 100 m distance shall 

be kept between natural waterbody and 

toilets. 

o All construction camps should be 

provided with sanitary toilets. The toilets 

shall be linked to the nearby sewerage 

system. In case, there is no sewerage 

system in nearby areas, septic tank / 

soak pits should be provided in the 

construction labour camps with the 

provision to use the overflow for 

plantation. 1 toilet seat, 1 urinal, 1 wash 

basin and 1 bathroom for 15 labours 

shall be provided at the labour camps 

with availability of sufficient water. The 

wastewater from the camps should not 

be allowed to be discharged into existing 

surface water bodies, wetlands, water 

logged areas or river. 

o The piling work which may increase 

sedimentation level of the river shall be 

undertaken during low flow period.  

o Water quality monitoring for the same 
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Environmental 

Attributes 

Environmental 

Issue 

Mitigation measures Responsibility Supervision 

Frequency 

Performance 

Indicator Implementation Supervision 

parameters, which were monitored 

during the baseline studies, shall be 

implemented by the Contractor by hiring 

the services of the NABL accredited and 

MoEF&CC Notified laboratory. The 

Indian standards for drinking water IS 

10500:2012 for surface and ground water 

sample shall be used for analysis of the 

fresh water quality. MRVC will monitor 

that the water quality monitoring program 

and water pollution control measures are 

scrupulously implemented. 

Water  Impact on 

surface water 

quality due to 

bridge 

construction 

o No bunding or disturbing the natural 

course of water in rivers without 

permission from MRVC Site In charge  

o All efforts should be made by the 

contractor to prevent river bank  from 

collapsing into the waterway during 

bridge construction 

o The construction materials falling in the 

river water should not increase turbidity 

level hence all necessary precautions 

needs to be taken. 

o The piling work which may increase 

sedimentation level of the river shall be 

undertaken during low flow period.  

o To minimize the loss of fine sediment to 

suspension, steel pile casing and 

watertight cofferdam should be installed 

and seawater trapped inside the casing 

and cofferdam should be pumped out to 

Contractor Environment 

Management 

Group of 

Project 

Management 

Consultancy  

Regular 

checks on 

site 

 Photographic 

documentation 

 Water quality 

sampling reports  
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Environmental 

Attributes 

Environmental 

Issue 

Mitigation measures Responsibility Supervision 

Frequency 

Performance 

Indicator Implementation Supervision 

generate a dry working environment prior 

to carrying out sediment dredging/ 

excavation. 

o To minimize any adverse water quality 

impact during installation and removal of 

cofferdam, silt curtains should be 

deployed. The silt curtains shall be used  

to completely enclose the cofferdam 

installation and removal works, seawall 

modification and pile installation works. 

o The Contractor should be responsible for 

the design, installation and maintenance 

of the silt curtain to minimize the impacts 

on water quality.  

o The design and specification of the silt 

curtains should be submitted by the 

Contractor to MRVC for approval. 

o Hauling and storing of construction 

material 15-20 m away from water 

courses. The haul route to be approved 

and finalized by MRVC site incharge 

Water  Loss of 

seasonal flood 

plains 

 

 Flooding/erosi

on due to Flow 

obstruction/ 

changes in 

stream 

o Side drain should be constructed to 

maintain natural drainage pattern  

o Earth available from cutting shall be used 

for filling for construction of 

embankments to the extent possible.  

o Turfing of embankment slopes shall be 

done along the stretch.  

Contractor Environment 

Management 

Group of 

Project 

Management 

Consultancy  

Regular 

checks on 

site 

 Photographic 

Documentation  

 Site inspection 

report  
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Environmental 

Attributes 

Environmental 

Issue 

Mitigation measures Responsibility Supervision 

Frequency 

Performance 

Indicator Implementation Supervision 

courses in 

canals/ natural 

courses and 

increased 

sedimentation 

Water  Water 

stagnation and 

creation of 

temporary 

breeding 

habitats for 

mosquito/other 

vectors of 

disease 

o Source reduction and effective drainage 

are the main forms of mosquito control.  

o Use of WHO approved larvicides or Anti-

Mosquitoes (AM) pesticides to 

supplement source reduction shall be 

carried out.  

o Good housekeeping practice along with 

removal food waste daily and cleaning 

the bins regularly in labour camps shall 

be carried out by the Contractor.  

o Periodic removal of aquatic weed which 

gives shelter to vectors shall be carried 

out by the Contractor to control the water 

borne or the vector diseases 

o Drainage system shall be developed on 

the site in the material storage areas to 

avoid the accumulation of stagnant water 

in monsoon season. Also, the drainage 

shall be maintained on regular basis to 

avoid any chocking or cleaning issues 

Contractor Environment 

Management 

Group of 

Project 

Management 

Consultancy  

Regular 

checks on 

site 

 Procurement and 

usage records of 

WHO approved  

larvicides or Anti-

Mosquitoes (AM) 

pesticides 

 Photographic 

documentation and 

report for Good 

housekeeping 

practice 

 Records for 

removal of aquatic 

weed 

 Monitoring report of 

the drainage 

system 
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Attributes 

Environmental 

Issue 

Mitigation measures Responsibility Supervision 

Frequency 

Performance 

Indicator Implementation Supervision 

Water  Railway 

embankment 

affecting local 

drainage  

 Impact on 

existing Storm 

water 

management 

o The drains shall be maintained on 

regular basis to avoid water logging or 

flooding. 

 

Contractor Environment 

Management 

Group of 

Project 

Management 

Consultancy  

Regular 

checks on 

site 

 Photographic 

documentation 

Land  Soil erosion 

and flooding 

due to change 

in Regional 

physical 

settings such 

as 

alterations/oxb

ows/high 

embankments, 

filling in low 

lying areas, 

Altered 

topography, 

drainage 

pattern 

o During monsoon, construction work shall 

be avoided at erosion prone location.  

o Only approved and licensed borrow pits 

and quarry sites (approved by MPCB) 

should be used for extraction of 

construction material to avoid any 

disfiguring of topography. The quarry 

shall have Borrow and Quarry Area 

Management Plan. Since the borrow 

areas are unidentified at this stage and 

will be outside the study area, the 

impacts cannot be gauged and ESMP 

cannot be prepared on that aspect. 

Hence, the broad guideline for Borrow 

area management and Quarry Area 

Management Plan has been given in 

Section 8.7.1 and Section 8.7.2. A 

detailed Borrow Area Management Plan 

shall be prepared by the contractor after 

identification of the approved and 

licensed borrow pits and quarry sites and 

submitted to MRVC for the consent. 

Contractor Environment 

Management 

Group of 

Project 

Management 

Consultancy  

Regular 

checks on 

site 

 Detailed Borrow 

Area Management 

Plan and Quarry 

Area Management 

Plan approved by 

MRVC 

 Implementation 

report for Borrow 

Area Management 

Plan and Quarry 

Area Management 

Plan 

 Photographic 

Documentation  
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Environmental 

Attributes 

Environmental 

Issue 

Mitigation measures Responsibility Supervision 

Frequency 

Performance 

Indicator Implementation Supervision 

o Earth available from cutting shall be used 

for filling for construction of 

embankments.  

o Turfing of embankment slopes shall be 

done along the stretch wherever 

required. Slope protection frames, dry 

stone pitching, and masonry retaining 

walls can be provided as required for 

slope  stabilization based on ground 

conditions.  

o The tunneling work shall be carried out 

without disturbing the environment, 

ecology and nearby habitation. A detailed 

Tunnel Area Management Plan is 

provided as Section 8.9. 

Land  Loss of 

productive soil/ 

Land 

degradation 

due to 

construction 

activities 

including 

quarrying and 

sand mining 

activity   

o Top soils of the borrow pit sites should 

be conserved and restored after 

excavation is over as per broad guideline 

for Borrow Area Management Plan has 

been given in Section 8.7.1. 

o The topsoil shall be re-laid on the area 

after taking the borrow earth to maintain 

fertility of the agricultural field, finishing it 

to the required levels and satisfaction of 

the farmer. 

o Contractor shall relaid the topsoil at all 

locations that has been opened up for 

construction, including temporarily 

acquired land for traffic detours, storage, 

materials handling or any other 

construction related or incidental 

Contractor Environment 

Management 

Group of 

Project 

Management 

Consultancy  

Regular 

checks on 

site 

 Detailed Borrow 

Area Management 

Plan and Quarry 

Area Management 

Plan approved by 

MRVC 

 Implementation 

report for Borrow 

Area Management 

Plan and Quarry 

Area Management 

Plan 

 Photographic 

Documentation 
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Attributes 

Environmental 

Issue 

Mitigation measures Responsibility Supervision 

Frequency 

Performance 

Indicator Implementation Supervision 

activities. 

Land  Compaction of 

land due to 

movement of 

heavy vehicles  

o Periodic checking shall be carried out by 

the Implementing agency/Contractor to 

assess the effectiveness of stabilization 

measures viz. turfing, stone pitching, 

galvanized metal mesh etc. taken during 

construction phase.  

o To prevent soil compaction in the 

adjoining productive lands beyond the 

RoW, the movement of construction 

vehicles, machinery and equipment shall 

be restricted to the designated haulage 

route. Contractor shall submit material 

movement plan along with proposal to 

MRVC. Based on the approval from 

MRVC the haulage routes shall be 

finalized. 

Contractor Environment 

Management 

Group of 

Project 

Management 

Consultancy  

Regular 

checks on 

site 

 Assessment report 

of effectiveness of 

stabilization 

measures 

 Photographic 

Documentation  

Land  Soil 

Contamination 

due to 

improper 

debris 

management 

o Debris generated due to the dismantling 

& demolition  of the existing  structures 

shall be suitably reused in the proposed 

construction as fill materials for 

embankments 

o The disposal of debris shall be carried 

out only at sites identified for the 

purpose. The disposal site identification 

shall be done by the contractor and 

MRVC shall provide approval for the 

same 

o The Contractor shall identify a separate 

area for temporary storage of the debris 

Contractor  Environment 

Management 

Group of 

Project 

Management 

Consultancy 

Regular 

checks on 

site 

 Photographic 

documentation  

 Onsite monitoring 

for debris Waste 

storage and 

disposal 
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Environmental 

Attributes 

Environmental 

Issue 

Mitigation measures Responsibility Supervision 

Frequency 

Performance 

Indicator Implementation Supervision 

on the site. The temporary storage area 

shall have arrangement for dust 

suppression while loading and unloading. 

The debris shall be removed from the 

temporary storage area as early as 

possible to avoid any mosquito breeding 

issue or soil contamination. 

o  All arrangement for transportation of 

debris during construction including 

provision, maintenance, dismantling and 

clearing debris, where necessary shall be 

planned and implemented by the 

Contractor as approved and directed by 

MRVC. 

o No debris disposal shall be done near 

any water bodies 

Land  Soil 

contamination 

due to Fuel /oil 

spills and other 

wastes  

o Fuel and lubricants should be stored at 

the predefined storage location  

o The storage area should be paved with 

gentle slope to a corner and connected 

with a chamber to collect any spills of the 

oils. 

o Domestic solid waste at construction 

labour camp should be segregated into 

biodegradable and non-biodegradable 

waste. The non- biodegradable and 

recyclable waste shall be sold off. Efforts 

shall be made that bio-degradable waste 

is composted through pit-composting/bin-

composting. Non-biodegradable and 

non-saleable waste shall be disposed of 

Contractor Environment 

Management 

Group of 

Project 

Management 

Consultancy  

Regular 

checks on 

site 

 Construction site 

management plan 

approved by 

MRVC 

 Photographic 

documentation  

 Solid Waste 

Management Plan 

approved  by 

MRVC 

 Compliance report 

for implementation 

of the Solid Waste 

Management Plan 
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Attributes 

Environmental 

Issue 

Mitigation measures Responsibility Supervision 

Frequency 

Performance 

Indicator Implementation Supervision 

by burying the waste in a secured 

manner. 

o All efforts should be made to minimize 

the hazardous waste generation. 

Unavoidable hazardous waste shall be 

managed as per Hazardous and Other 

Wastes (Management and 

Transboundary Movement) Rules, 2016. 

For the detailed management of 

Hazardous waste at Site, refer Section 

8.10.3.  

Noise and 

Vibration 

 Increase in 

Noise level 

due to 

construction 

activity, 

machinery 

movement and 

operation DG 

sets 

o All construction equipment and 

machinery shall be timely serviced and 

properly maintained to minimize its 

operational noise  

o Stationary noise making equipments 

shall be placed along un-inhabited 

stretches.  

o Construction activity and timing shall be 

regulated to minimize the intensity of the 

noise impact.  

o Protection devices (earplugs or earmuffs) 

shall be provided to the workers  

o Construction equipment and machinery 

shall be fitted with silencers or isolated 

using acoustic medium wherever 

possible 

Contractor Environment 

Management 

Group of 

Project 

Management 

Consultancy  

Regular 

checks on 

site 

 Maintenance 

schedule and 

records of the 

compliance for 

construction 

equipment and 

machinery 

 Construction site 

management plan 

approved by 

MRVC 

 Construction 

Activity 

Implementation 

Plan approved by 

MRVC  

 Compliance report 

of Construction 

Activity 
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Environmental 

Attributes 

Environmental 

Issue 

Mitigation measures Responsibility Supervision 

Frequency 

Performance 

Indicator Implementation Supervision 

Implementation 

Plan 

Noise and 

Vibration 

 Noise and 

vibration due 

to existing 

and/or 

additional train 

movement on 

sensitive 

receptors  

o Noise barriers near noise sensitive 

locations by multi layered plantations 

shall be provided based on the 

availability of the space within the railway 

boundary as per the Flora and Fauna 

Management Plan given in Section 8.11. 

Also, MRVC is planning to construct 

RCC boundary wall of the railway 

premises of 2.4 meter height at the 

locations where habitations are located 

very close to the railway boundary. This 

wall will act as a permanent noise barrier. 

The concrete wall shall be designed to 

absorb excess noise. 

o Rubber packing betweens sleepers and 

tracks as absorber is to be included in 

the design to minimize vibration. 

o Noise and vibration monitoring shall be 

carried out along the track at identified 

locations during construction stages to 

ensure the effectiveness of mitigation 

measures. Noise level shall be monitored 

as per the Ambient Air Quality Standards 

in respect of Noise prescribed in Noise 

Pollution (Regulation and Control) Rules, 

2000 (see rule 3(1) and 4(1)). Vibration 

level shall be monitored as per the the 

permissible limits of ground vibration 

Contractor Environment 

Management 

Group of 

Project 

Management 

Consultancy  

Regular 

checks on 

site 

 Monitor survival 

rate of trees for the 

first three years 

 Noise and 

Vibration 

monitoring report 

as prescribed in 

Environment 

Monitoring Plan  
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Environmental 

Attributes 

Environmental 

Issue 

Mitigation measures Responsibility Supervision 

Frequency 

Performance 

Indicator Implementation Supervision 

specified by Director General of Mines 

Safety (DGMS) through its Circular No. 7 

of 1997.  

Noise and 

Vibration 

 Noise and 

vibrations due 

to Metal 

Fabrication 

and 

assembling etc 

o The construction equipment and 

machinery should be fitted with acoustic 

enclosures and a routine maintenance of 

construction equipment shall be carried 

out to control the noise levels from these 

sources.  

o Metal Fabrication and assembling 

activities should be carried out in area 

where nearby there are no settlements 

Contractor Environment 

Management 

Group of 

Project 

Management 

Consultancy  

Regular 

checks on 

site 

 Maintenance 

schedule and 

records of the 

compliance for 

construction 

equipment and 

machinery 

 

Noise and 

Vibration 

 Noise & 

Vibration due 

to DG sets 

o Use of DG sets shall be kept minimum by 

taking power connection from the 

concern authority.  

o The DG sets and other construction 

equipment and machinery should be 

fitted with acoustic enclosures and a 

routine maintenance of the DG sets and 

other construction equipment shall be 

carried out to control the noise levels 

from these sources.  

o An appropriate sampling port location 

must be ensured in DG sets as 

prescribed in Emission Standards 

notified by MOEF&CC, 2013. 

Contractor Environment 

Management 

Group of 

Project 

Management 

Consultancy  

Regular 

checks on 

site 

 Compliance report 

of DG sets as per 

CPCB 

 Sampling and fuel 

details of the DG 

sets 

Flora and 

Fauna 

 Felling of 

Large trees 

 

o As per the survey conducted by MRVC, 

around 1814 trees in Panvel-Karjat 

stretch will be affected due to the 

proposed alignment and the ancillary 

Contractor Environment 

Management 

Group of 

Project 

Regular 

checks on 

site 

 Monitor survival 

rate of trees for the 

first three years 

 Records of the 
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Attributes 

Environmental 

Issue 

Mitigation measures Responsibility Supervision 

Frequency 

Performance 

Indicator Implementation Supervision 

facilities. In India, based on “The Forest 

Conservation Act, 1980” the removal of 

trees requires approval as well as 

transplanting to other locations. 

Moreover, in Maharashtra state, laws are 

in place for tree removal and 

transplanting. In Maharashtra State, the 

Maharashtra Felling of Tree (Act 1964) is 

in place and adherence to these 

standards will also be required. Based on 

the permission given by Tahsildar/RFO, 

the tree felling shall be carried out. 

o The roots of the dead trees should be 

thoroughly removed.  

o The trees that are likely to fall should be 

safely removed from areas falling within 

the jurisdiction of the railways all along 

the proposed alignment.  

o MRVC shall not allow introduction of 

exotic species with known environmental 

setbacks (Eucalyptus, Australian Acacia, 

Prosopoisjuliflora, etc.).  

o The plantation shall be carried along 

alignment and the compensatory 

afforestation in the ratio of 1:5. In case of 

tree cutting in Matheran Eco-sensitive 

area, compensatory afforestation in the 

ratio of 1:10 shall be carried out. This will 

enhance the overall ecological condition 

of the area. 

o The areas outside the railway boundaries 

Management 

Consultancy  

species planted on 

the site 

 Photographic 

documentation   
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Environmental 

Attributes 

Environmental 

Issue 

Mitigation measures Responsibility Supervision 

Frequency 

Performance 

Indicator Implementation Supervision 

for plantation shall be identified with 

support of Regional Forest Officer (RFO). 

o Type, number of trees to be planted and 

location of the green belt area shall be 

done by the contractor will support of 

MRVC and RFO. The contractor shall 

carry out the plantation activity with 

support of plantation experts who can 

plant as well as nurture the green belt 

area. 

Flora and 

Fauna 

 Disturbance in 

local ecology 

and bio-

diversity due to 

cuttings of tree 

branches and 

shrubs 

o Avoid cutting of tree branches and 

shrubs to the extent possible. 

o Planting native trees/plants during the 

landscaping stage of a project can 

increase the biodiversity in an area 

o Tree Plantation shall be done in the ratio 

of 1:5. 

Contractor Environment 

Management 

Group of 

Project 

Management 

Consultancy  

Regular 

checks on 

site 

 Monitor survival 

rate of trees for the 

first three years 

 Records of the 

species planted on 

the site 

 Photographic 

documentation   

Flora and 

Fauna 

 Loss of forest 

land  

o Approximately 4.9077 ha of will be 

affected in Panvel-Karjat stretch due to 

construction of the bridges and 

embankment.  

Contractor Environment 

Management 

Group of 

Project 

Management 

Consultancy  

Regular 

checks on 

site 

 Monitor survival 

rate of trees for the 

first three years 

 Records of the 

species planted on 

the site 

 Photographic 

documentation   
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Environmental 

Attributes 

Environmental 

Issue 

Mitigation measures Responsibility Supervision 

Frequency 

Performance 

Indicator Implementation Supervision 

Flora and 

Fauna 

 Effect on 

riverine 

ecology 

 

 Disturbance to 

aquatic flora, 

fauna breeding 

during 

construction- 

additional 

piling for 

doubling, 

embankment 

and laying of 

track from the 

forest area 

o Construction activity shall be avoided 

during night hours near forest area i.e. 

Matheran eco sensitive area  

o Poaching must be strictly banned in the 

forest area. It shall be ensured by the 

contractor that no hunting or fishing is 

practiced at the site by any of the 

worker/staff member. All site 

workers/staff members shall be aware of 

the location, value and sensitivity of the 

wildlife resources. 

o Awareness programme on Environment 

and Wildlife Conservation shall be 

provided to the work force. 

o Labour camps and office site for the 

project shall be located outside and away 

from the forest area i.e. Matheran Eco-

sensitive area and any other forest 

located in the vicinity of the construction 

site  

o The temporary storage of construction 

materials and heavy vehicle movement 

shall be not allowed in Matheran Eco-

sensitive area. 

o Wastewater, sewage, solid waste and 

any other waste generated due to 

construction activity or labour camps 

shall not be allowed to dispose in 

Matheran Eco-sensitive area. 

o The Forest (Conservation) Act, 1980 & 

subsequent amendments and the Wildlife 

Contractor Environment 

Management 

Group of 

Project 

Management 

Consultancy  

Regular 

checks on 

site 

 Construction 

Activity 

Implementation 

Plan approved by 

MRVC 

  Compliance report 

of Construction 

Activity 

Implementation 

Plan 

 Records of the 

awareness 

programs 

conducted for on 

Environment and 

Wildlife 

Conservation  
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Environmental 

Attributes 

Environmental 

Issue 

Mitigation measures Responsibility Supervision 

Frequency 

Performance 

Indicator Implementation Supervision 

(Protection) Act, 1972 shall be strictly 

adhered to. 

o Regular training programs shall be 

conducted for the workers on protection 

of Matheran Eco-sensitive area. 

Cultural 

resources 

 Impact on 

fossils, 

acheological 

treasures, 

graves of 

historical 

importance 

o If any object of archeological or historical 

importance found while excavation, the 

contractor follow the instruction as 

mentioned in Section 8.15. 

Contractor Environment 

Management 

Group of 

Project 

Management 

Consultancy  

Regular 

checks on 

site 

 Report or listing of 

the objects of 

archeological or 

historical 

importance 

Occupational 

health & 

Safety 

 Crewmembers

/ workers are 

usually 

exposed to 

higher noise 

levels and 

repeated 

mechanical 

shocks and/or 

vibration from 

locomotives, 

rolling stocks 

and machinery 

o Contractor shall   develop through 

understanding about Building and Other 

Construction Workers (Regulation of 

Employment and Conditions of Service)  

Act 1996,  State  Building  and Other  

Construction Workers' Rules,  Building  

and Other Construction Workers'   

Welfare  Cess  Act,   1996  and  Central   

Rules,   1998,  The Factories  Act  1948  

not only  to satisfy  the Inspectors' 

perspective but  the  use  of legislation as 

the strong tool for effective Safety, Health 

and Environment  management at 

construction work sites. 

o The contractor shall ensure that all his 

employees/workmen are covered under 

'Workmen Compensation Act' and shall 

    Detailed Safety, 

Health and 

Environment 

Management Plan 

(based  SHE 

manual, Indian 

Railway Codes and 

Manuals and other 

applicable rules 

and regulations of 

the Central/State 

Government) 

approved by 

MRVC 

 Compliance report 

for detailed Safety, 

Health and 
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Environmental 

Attributes 

Environmental 

Issue 

Mitigation measures Responsibility Supervision 

Frequency 

Performance 

Indicator Implementation Supervision 

pay compensation to his workmen as 

and when the eventuality for the same 

arises. 

o The contractor shall comply with Safety, 

Health and Environment (SHE) Manual 

prepared by MRVC. 

o Within 4 weeks of the notification of 

acceptance of the tender, the Contractor 

shall prepare a contract specific SHE 

plan. SHE plan shall be prepared based 

on the SHE Manual, Indian Railway 

Codes and Manuals and other applicable 

rules and regulations of the Central/State 

Government.  

o Workers should be provided with 

adequate personal protective equipment 

such like hand gloves, safety shoes, 

safety goggles, hard safety helmets. Ear 

plugs or ear muffs shall be given to 

person involved with heavy noise 

generating machinery 

o All electrical equipments installed shall 

have shock preventive mechanisms like 

automatic shutdown. 

o Training should be provided to workers 

about hazards related to the job, usage 

of tool box, health and safety.  

o Workers shall be given job rotation to 

minimize the impact of higher noise 

levels and repeated mechanical shocks 

and/or vibration from locomotives, rolling 

Environment 

Management Plan 

 Procurement and 

distribution records 

for PPEs 

 Workers’ training 

records for hazards 

related to the job, 

usage of tool box, 

health and safety 

 Compliance report 

of the equipments 

as per design 

safety and 

industrial standards 
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Environmental 

Attributes 

Environmental 

Issue 

Mitigation measures Responsibility Supervision 

Frequency 

Performance 

Indicator Implementation Supervision 

stocks and machinery. 

Occupational 

health & 

Safety 

 Health impacts 

on the workers 

due to 

emissions from 

heavy 

equipment and 

other mobile 

sources 

o All equipment and machinery to be used 

shall comply with the design safety and 

industrial standards. 

o All equipment and machinery shall be 

inspected and certified by competent 

person.  

o Pre-checks or inspection, maintenance 

and servicing of all machinery & 

equipments should be done as per 

scheduled. 

o Necessary measures should be taken to 

prevent the emission from vehicles such 

as taking PUC, covering the exhaust of 

vehicles with preventive equipment like 

spark arrestor etc 

o Periodical medical checkups like lung 

function test etc. shall be carried out 

o Pre-medical checkups for all workers 

should be done before employment with 

health fitness certificate. 

o The workers working near such 

machinery should wear adequate PPEs. 

o Regular SHE audits shall be conducted 

by the contractor with support of expert 

technical team on regular basis. The 

frequency of the audit shall be as per the 

SHE manual. The audit report shall be 

submitted to MRVC on timely basis. 

Based on the suggestions given in the 

Contractor Environment 

Management 

Group of 

Project 

Management 

Consultancy  

Regular 

checks on 

site 

 Compliance report 

of the equipments 

as per design 

safety and 

industrial standards 

 Records of the 

periodic health 

check ups 

 Records of the 

SHE audits 

 

 



 

Final Environment Assessment Report  
for Doubling of Panvel-Karjat Section 

Section 8: Environment and Social  
Management Plan 

 

 

  

162 

Environmental 

Attributes 

Environmental 

Issue 

Mitigation measures Responsibility Supervision 

Frequency 

Performance 

Indicator Implementation Supervision 

audit report; improvement measures 

shall be taken by the contractor. 

Occupational 

health & 

Safety 

 Impact on 

safety of 

workers  

o The building and other construction 

workers’ (regulation of employment and 

conditions of service) act, 1996 

requirements shall be followed. 

o All hazardous chemicals and materials 

shall be stored in dedicated area and 

covered. Signboard and labeling should 

be done. Also, every chemical shall have 

material safety data sheet (MSDS). 

Continuous supervision should be 

provided in the area.  

o At every workplace, the Implementing 

Agency/Contactor in collaboration with 

local health authorities will ensure that a 

readily available first-aid unit including an 

adequate supply of sterilized dressing 

materials and appliances is made 

available. Access to the ambulatory 

services should be provided to approach 

the nearest hospital in case of an 

emergency.  

o The use of corrugated roofing sheets 

containing asbestos fibers  shall not be 

permitted.  

o Preventive maintenance and servicing of 

equipment and machinery should be 

done to avoid any incident and 

breakdown. All exhaust should be 

provided stacks to release of gaseous 

Contractor Environment 

Management 

Group of 

Project 

Management 

Consultancy  

Regular 

checks on 

site 

 Compliance report 

for detailed Safety, 

Health and 

Environment 

Management Plan 

 Photographic 

documentation  

 Records for the 

procurement and 

utilization of first 

aid kit and 

ambulatory 

services 

 Maintenance 

schedule and 

records of the 

equipments  

 Traffic 

Management and 

Material Movement 

Plan approved by 

MRVC 

 Compliance report 

for implementation 

of Traffic 

Management and 

Material Movement 

Plan 
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Environmental 

Attributes 

Environmental 

Issue 

Mitigation measures Responsibility Supervision 

Frequency 

Performance 

Indicator Implementation Supervision 

emission at safe height. 

o All machinery and equipment should be 

covered with acoustic materials.  

o Alternative options for movement of 

locals should be provided. Pedestrian 

passageways shall be provided near 

settlement on both sides. 

o The labour camp should be adequately 

drained to avoid the accumulation of 

stagnant water. The labour camp shall be 

developed as per the detailed Plant 

site/Labour Camp Management Plan 

given in Section 8.8. 

o The contractor will ensure good health 

and hygiene of all workers to prevent 

sickness and epidemics. 

o Measures shall be taken to prevent 

breeding at site by the contractor. 

o The workers should all be screened for 

the health problems before being 

considered for employment. Regular 

health check-up and immunization 

camps should all also be organized for 

the workers and nearby population. 

o After completion of the construction; the 

contractor shall ensure the complete 

removal of the labour camps.  

o The contractor should comply with the 

AIIB accepted guidelines on “Workers’ 

accommodation: processes and 

standards- a guidance note by IFC and 

 Compliance report 

for implementation 

of Labour Camp 

Management Plan 

 Health check up 

records of the 

workers 

 Compliance report 

for the AIIB 

accepted 

guidelines on 

“Workers’ 

accommodation: 

processes and 

standards- a 

guidance note by 

IFC and the EBRD 

 Records of the 

accidents and 

dangerous 

occurrences at 

construction site  

 Emergency 

Response Plan 

approved by 

MRVC 

 Compliance report 

for implementation 

of approved 

Emergency 
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Environmental 

Attributes 

Environmental 

Issue 

Mitigation measures Responsibility Supervision 

Frequency 

Performance 

Indicator Implementation Supervision 

the EBRD”. The contractor shall also 

comply with The Factories Act, 1948 and 

all the other relevant acts/rules 

applicable as per the Ministry of Labour 

and Employment, GoI. 

o The Contractor shall deploy a team for 

Safety, Health and Environment 

management on the construction site as 

specified in SHE manual prepared by 

MRVC.  

o All accidents and dangerous occurrences 

shall immediately be informed verbally to 

the MRVC, followed by a written 

communication giving brief about incident 

of accident, date/ time of occurrence. 

This will enable the MRVC to reach to 

the scene of accident dangerous 

occurrences to monitor/ assist any 

rescue work and/ or start conducting the 

investigation process so that the 

evidences are not lost. 

o The Contractor shall prepare as required 

under the relevant rules of State Building 

and Other Construction Workers' Rules, 

an Emergency Response Plan for all 

work sites as part of the Contractor SHE 

Plan. 

o The Contractor shall develop a Work 

Permit system, which is a formal written 

system used to control certain types of 

work that are potentially hazardous. A 

Response Plan 

 Work Permit 

System approved 

by MRVC 
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Environmental 

Attributes 

Environmental 

Issue 

Mitigation measures Responsibility Supervision 

Frequency 

Performance 

Indicator Implementation Supervision 

work permit is a document, which 

specifies the work to be done, and the 

precautions to be taken. Work Permits 

form is an essential part of safe systems 

of work for many construction activities. 

Occupational 

health & 

Safety 

 Exposure of 

workers & 

passersby to 

hazardous 

materials like 

asbestos used  

o Efforts shall be made to avoid the 

storage of hazardous chemicals near any 

residential area. Hazardous chemicals 

shall be labeled and stored in locked 

facility under authorized person. 

o  Contractors shall be required to adopt 

and maintain safe working practices.  

o Usage of appropriate signage in local 

language at the construction sites should 

be displayed generously and visibly to 

make the travelers aware of the ongoing 

work. Adequate lighting and fluorescent 

signage shall be provided at the 

construction sites.  

Contractor Environment 

Management 

Group of 

Project 

Management 

Consultancy  

Regular 

checks on 

site 

 Compliance report 

for detailed Safety, 

Health and 

Environment 

Management Plan 

 Photographic 

documentation  

 

Occupational 

health & 

Safety 

 Design safety 

and associated 

impacts  

o All equipment and machinery to be used 

shall comply with the design safety and 

industrial standards. 

o Each and every machine and tools 

should be inspected by the operator and 

supervisor before start of work. 

o Regular inspection and maintenance of 

the rail lines and facilities shall be carried 

out to ensure track stability and integrity 

in accordance with national and 

international track-safety standards.  

Contractor Environment 

Management 

Group of 

Project 

Management 

Consultancy  

Regular 

checks on 

site 

 Compliance report 

for equipment and 

machinery as per  

design safety and 

industrial 

standards. 

 Inspection and 

maintenance 

schedule of 

machines, tools, 

rail lines and other 
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Environmental 

Attributes 

Environmental 

Issue 

Mitigation measures Responsibility Supervision 

Frequency 

Performance 

Indicator Implementation Supervision 

o The workers shall be trained for usage of 

all type of equipment and machinery 

o Implementation of an overall safety 

management program equivalent to 

internationally recognized railway safety 

programs is prescribed. Work area 

should be barricaded and provided with 

measures to prevent trespassing. To 

further ensure public safety, the right-of-

way close to habitation shall be fenced.  

facilities  

 Photographic 

documentation  

 Compliance report 

for implementation 

of detailed Safety, 

Health and 

Environment 

Management Plan 

 

Occupational 

health & 

Safety 

 Visual Impacts 

due to use of 

reflective 

materials/ 

signages  

o The signages should comply with 

industrial standard. 

o Use of reflective jackets and other safety 

PPE should be as per requirements.  

    Photographic 

documentation  

 Procurement and 

distribution records 

of PPEs 

 

Community 

Health & 

Safety 

 Impact on 

Health and 

Safety of 

communities 

o Efforts shall be made to avoid use of 

current community access for storage 

and heavy vehicle movement. 

o To avoid disruption of the existing traffic 

due to construction activities, 

Comprehensive Traffic Management 

Plan should be drawn up by the 

concessionaire and get the approval from 

the Competent Authority for the same. 

The broad guideline for preparation of 

Traffic Management Plan is given in 

Section 8.12. Installation of temporary 

speed bumps to control speed near 

designated pedestrian crossing 

Contractor Environment 

Management 

Group of 

Project 

Management 

Consultancy  

Regular 

checks on 

site 

 Photographic 

documentation 

  Comprehensive 

Traffic 

Management Plan 

approved by 

MRVC 

 Compliance report 

for  implementation 

of Traffic 

Management Plan 

 Construction Area 

Management Plan 

approved by 
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Environmental 

Attributes 

Environmental 

Issue 

Mitigation measures Responsibility Supervision 

Frequency 

Performance 

Indicator Implementation Supervision 

areas/school areas/ market places/ 

religious places/ human habitations. 

o Clear notification on construction 

schedule and contents shall be made for 

the communities. 

o The Contractor shall prepare 

Construction Area Management Plan as 

per the guidelines provided in  Section 

8.13. The camps should be at sufficient 

distance from such area and labours 

should be instructed about not using 

such areas for trespassing and for other 

activities 

o Alternative options for movement of 

locals should be provided. 

o All exhaust should be provided stacks to 

release of gaseous emission at safe 

height. 

o Efforts shall be made to avoid the 

storage of hazardous chemicals near any 

residential area.  

o A statement of the Contractor's policy 

and procedures for identifying and 

estimating hazards activities and the 

measures for addressing the same shall 

be submitted to MRVC. 

MRVC 

 Compliance report 

for  implementation 

of Construction 

Area Management 

Plan 

 

Community 

Health & 

Safety 

 Community 

severance due 

to lack of 

access 

o Efforts shall be made to avoid use of 

open ground, community properties.  

o Efforts shall be made to avoid use of 

current community access for storage 

and heavy vehicle movement. 

Contractor Environment 

Management 

Group of 

Project 

Management 

Regular 

checks on 

site 

 Construction Area 

Management Plan 

approved by 

MRVC 
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Environmental 

Attributes 

Environmental 

Issue 

Mitigation measures Responsibility Supervision 

Frequency 

Performance 

Indicator Implementation Supervision 

o Work area should be barricaded to 

ensure public safety.  Access to such 

area should be prohibited for locals and 

passersby. Contractor should have plan 

for crowd handling. 

o Contractors should display appropriate 

signage in local language at the 

construction sites to make the travelers 

aware of the ongoing work 

Consultancy   Compliance report 

for  implementation 

of Construction 

Area Management 

Plan 

 

Community 

Health & 

Safety 

 Impact on 

amenities/ 

facilities in an 

area including 

cultural and 

community 

properties 

(markets, 

gathering 

spaces, 

playgrounds, 

cemeteries, 

gaochar land) 

o Efforts shall be made to avoid use of 

open ground, community properties. 

o The camps should be at sufficient 

distance from such area and labours 

should be instructed about not using 

such areas for trespassing and for other 

activities.  

Contractor Environment 

Management 

Group of 

Project 

Management 

Consultancy  

Regular 

checks on 

site 

 Construction Area 

Management and 

Material Movement  

Plan approved by 

MRVC 

 Compliance report 

for  implementation 

of Construction 

Area Management 

and Material 

Movement  Plan 

Community 

Health & 

Safety 

 Impact on 

common 

infrastructure 

in an area 

including hand 

pumps, 

common wells, 

toilets, electric 

o Efforts shall be made to avoid 

dismantling any such community 

infrastructure. 

o If there is necessary then contractor 

should provide other alternative options 

for locals and it is nearby to old area. 

o All community utilities likely to be 

impacted, such as sources of water, 

Contractor Environment 

Management 

Group of 

Project 

Management 

Consultancy  

Regular 

checks on 

site 

 Construction Area 

Management Plan 

approved by 

MRVC 

 Compliance report 

for  implementation 

of Construction 

Area Management 



 

Final Environment Assessment Report  
for Doubling of Panvel-Karjat Section 

Section 8: Environment and Social  
Management Plan 

 

 

  

169 

Environmental 

Attributes 

Environmental 

Issue 

Mitigation measures Responsibility Supervision 

Frequency 

Performance 

Indicator Implementation Supervision 

lines/poles, 

access roads, 

pedestrian 

routes etc. 

community centers, etc. shall be 

relocated to nearby suitable places. 

Plan 

 

Community 

Health & 

Safety 

 Impact on 

public utility 

lines  

o The utilities encountered commonly on 

site for construction work include 

electricity, water, telecommunication, 

drainage, overhead and underground 

cables etc as per the survey conducted 

by MRVC . The utility lines crossing the 

railway line are mainly water pipelines. 

o The necessary permissions required to 

relocate the utility lines as per the 

construction plan shall be taken by the 

contractor. It is essential to ensure that 

no existing utilities in the vicinity of the 

sites are affected by any of the project 

activities.  

Contractor Environment 

Management 

Group of 

Project 

Management 

Consultancy  

Regular 

checks on 

site 

 Photographic 

documentation 

 Permission letter 

for relocating the 

utility lines 

Community 

Health & 

Safety 

 Impact on 

sensitive 

receptors like 

religious 

places, 

hospitals, 

school, places 

of heritage 

importance 

etc. 

 Disturbance to 

tribal 

o Work area should be barricaded nearby 

sensitive receptors to avoid or minimize 

impact.  

o The work scheduled should be arranged 

to avoid any nuisance to such facility 

during the work time.  

Contractor Environment 

Management 

Group of 

Project 

Management 

Consultancy  

Regular 

checks on 

site 

 Construction work 

schedule approved 

by MRVC 

 Compliance report 

for  implementation 

of Construction 

work schedule  
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Environmental 

Attributes 

Environmental 

Issue 

Mitigation measures Responsibility Supervision 

Frequency 

Performance 

Indicator Implementation Supervision 

/sensitive/ 

vulnerable 

PAFs/ 

settlements 

 Impact on 

existing 

railway 

operations 

Community 

Health & 

Safety 

 Temporary 

reduction in 

income due to 

placing of 

construction 

equipments, 

activities in the 

areas around 

the project site 

o Avoid using of agricultural land for 

storage of construction materials and 

equipments. 

 

Contractor Environment 

Management 

Group of 

Project 

Management 

Consultancy  

Regular 

checks on 

site 

 Construction Area 

Management and 

Material Movement  

Plan approved by 

MRVC 

 Compliance report 

for  implementation 

of Construction 

Area Management 

and Material 

Movement  Plan 

Community 

Health & 

Safety 

 Visual blight / 

aesthetic 

issues due to 

construction, 

signages, 

demolition 

affecting 

people 

o Work area should be barricaded to 

ensure public safety.   

o Access to such area should be prohibited 

for locals and passersby. 

o Contractors should display appropriate 

signage in local language at the 

construction sites to make the travelers 

aware of the ongoing work. 

Contractor Environment 

Management 

Group of 

Project 

Management 

Consultancy  

Regular 

checks on 

site 

 Construction Area 

Management Plan 

approved by 

MRVC 

 Compliance report 

for  implementation 

of Construction 

Area Management 

Plan 

Community 

Health & 

 Health issues - 

communicable 

o Pre-medical checkups for all workers 

should be done before employment with 

    Records of the 

health checkups for 
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Environmental 

Attributes 

Environmental 

Issue 

Mitigation measures Responsibility Supervision 

Frequency 

Performance 

Indicator Implementation Supervision 

Safety diseases due 

to migrant 

workers 

health fitness certificate. 

o The contactor shall prepare a health 

management plan to avoid disease 

spread in the area e.g. Sexually 

transmitted diseases (STDs)/HIV. 

o Consultation and medication of any 

affected person should be monitored.   

o Periodical medical checkups should be 

done for all workers. 

the workers 

Community 

Health & 

Safety 

 Impact on 

mobility of   

differently 

abled people   

o Alternate access routes shall be provided 

which are suitable to differently able. 

Contractor Environment 

Management 

Group of 

Project 

Management 

Consultancy  

Regular 

checks on 

site 

 Construction Area 

Management and 

Material Movement  

Plan approved by 

MRVC 

 Compliance report 

for  implementation 

of Construction 

Area Management 

and Material 

Movement  Plan 
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Table 28: Mitigation measures proposed for the Anticipated Environmental Impacts during Operation Stage 

Environmental 

Attributes 

Environmental 

Issue 

Mitigation measures Responsibility Supervision 

Frequency 

Performance 

Indicator Implementation Supervision 

Water  Loss of 

seasonal flood 

plains 

 

 Flooding/ 

erosion due to 

Flow 

obstruction/ 

changes in 

stream courses 

in canals/ 

natural courses 

and increased 

sedimentation 

 Water 

stagnation and 

creation of 

temporary 

breeding 

habitats for 

mosquito/other 

vectors of 

disease 

o The side drains constructed to maintain 

natural drainage pattern shall be 

maintained on regular basis to avoid 

water logging or flooding.  

o Turfing of embankment slopes shall be 

done along the stretch. The turfing area 

shall be maintained on regular basis.  

o Source reduction and effective drainage 

are the main forms of mosquito control.  

o Use of WHO approved larvicides or 

Anti-Mosquitoes (AM) pesticides to 

supplement source reduction shall be 

carried out.  

 

 

MRVC Environment 

Management 

Group of 

Project 

Management 

Consultancy 

Premonsoon 

checks on 

site 

 Photographic 

Documentation  

 Site inspection 

report  

 Monitoring report 

of the drainage 

system 

 

Water  Increase in 

water use and 

sewage 

discharge at 

stations 

o Addition water tanks shall be installed (if 

required) to meet the additional water 

requirements. 

o Additional toilets shall be built (if 

required) to meet the requirements at 

operation stage. 
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Environmental 

Attributes 

Environmental 

Issue 

Mitigation measures Responsibility Supervision 

Frequency 

Performance 

Indicator Implementation Supervision 

o The additional sewage shall be 

discharged in the municipal drains if the 

municipal drains are passing in the 

nearby area or septic tanks shall be 

provided. 

Noise and 

Vibration 

 Noise and 

vibration due to 

existing and/or 

additional train 

movement on 

sensitive 

receptors  

o Noise barriers near noise sensitive 

locations by multi layered plantations 

shall be provided based on the 

availability of the space within the 

railway boundary as per the Flora and 

Fauna Management Plan given in 

Section 8.11. 

o Also, MRVC is planning to construct 

RCC boundary wall of the railway 

premises of 2.4 meter height along with 

the noise barrier at the locations where 

habitations are located very close to the 

railway boundary. This wall will act as a 

permanent noise barrier.  

o Rubber packing betweens sleepers and 

tracks as absorber is to be included in 

the design to minimize vibration. 

o Noise and vibration monitoring shall be 

carried out along the track at identified 

locations during operation stage to 

ensure the effectiveness of mitigation 

measures. Noise level shall be 

monitored as per the Ambient Air 

Quality Standards in respect of Noise 

prescribed in Noise Pollution 

(Regulation and Control) Rules, 2000 

MRVC Environment 

Management 

Group of 

Project 

Management 

Consultancy  

Regular 

checks on 

site 

 Monitor survival 

rate of trees for 

the first three 

years 

 Noise and 

Vibration 

monitoring report 

as prescribed in 

Environment 

Monitoring Plan  
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Environmental 

Attributes 

Environmental 

Issue 

Mitigation measures Responsibility Supervision 

Frequency 

Performance 

Indicator Implementation Supervision 

(see rule 3(1) and 4(1)). Vibration level 

shall be monitored as per the the 

permissible limits of ground vibration 

specified by Director General of Mines 

Safety (DGMS) through its Circular No. 

7 of 1997.  

Occupational 

health & Safety 

 Crewmembers/ 

workers 

working on the 

tracks/platforms 

are usually 

exposed to 

higher noise 

levels and 

repeated 

mechanical 

shocks and/or 

vibration from 

locomotives, 

rolling stocks 

and machinery 

o MRVC shall  support Western and 

Central Railway to follow SHE manual 

during operation stage.   

o Workers should be provided with 

adequate personal protective equipment 

such like hand gloves, safety shoes, 

safety goggles, hard safety helmets. Ear 

plugs or ear muffs shall be given to 

person involved with heavy noise 

generating machinery 

o All electrical equipments installed shall 

have shock preventive mechanisms like 

automatic shutdown. 

o Training should be provided to workers 

about hazards related to the job, usage 

of tool box, health and safety.  

o Workers shall be given job rotation to 

minimize the impact of higher noise 

levels and repeated mechanical shocks 

and/or vibration from locomotives, 

rolling stocks and machinery. 

MRVC Environment 

Management 

Group of 

Project 

Management 

Consultancy 

Regular 

checks on 

site 

 Detailed Safety, 

Health and 

Environment 

Management Plan 

(based  SHE 

manual, Indian 

Railway Codes 

and Manuals and 

other applicable 

rules and 

regulations of the 

Central/State 

Government) 

approved by 

MRVC 

 Compliance report 

for detailed 

Safety, Health and 

Environment 

Management Plan 

 Procurement and 

distribution 

records for PPEs 

 Workers’ training 
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Environmental 

Attributes 

Environmental 

Issue 

Mitigation measures Responsibility Supervision 

Frequency 

Performance 

Indicator Implementation Supervision 

records for 

hazards related to 

the job, usage of 

tool box, health 

and safety 

 Compliance report 

of the equipments 

as per design 

safety and 

industrial 

standards 

 

Occupational 

health & Safety 

 Visual Impacts 

due to use of 

reflective 

materials/ 

signages  

o The signages should comply with 

industrial standard. 

o Use of reflective jackets and other 

safety PPE should be as per 

requirements.  

MRVC Environment 

Management 

Group of 

Project 

Management 

Consultancy 

Regular 

checks on 

site 

 Photographic 

documentation  

 Procurement and 

distribution 

records of PPEs 
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8.4 Air Quality Management Plan 

Air quality will be affected by various emissions due to fuel combustion from the operation of 

construction equipment, diesel generating sets and machines; emissions due to use of wood or other 

bio mass fuels in camps, fugitive emissions from vehicles used for the transportation of construction 

materials and localized increased traffic congestion in construction areas.  During the construction 

phase, there will be increased vehicular movement for the transportation of materials to the project 

site. Large quantity of dust is likely to be generated at the site and the proposed transportation routes 

of the construction materials.  

The Central Pollution Control Board (CPCB) has set up standards with regard to the ambient air 

quality levels and emission levels. These standards will have to be met, and stipulations to the effect 

will be provided in construction contract agreement. In addition, the contractors are required to 

develop Contractor’s Environmental and Social Management Plan (CESMP) for air quality 

management. Following is a guideline for preparation of air quality management plan to minimize 

impacts on air quality in Panvel-Karjat areas.  

Construction Phase: 

For Air Quality Management during construction, refer Table 27. 

Operation Phase: 

1) Air quality of the area is likely to be improved as reduction in emissions due to shifting of 

community from road transportation to railway transportation. 

2) Plantation along the proposed route is likely to improve the air quality of the area. 

3) Air quality monitoring for the same parameters, which are monitored during the baseline 

studies, shall be implemented by the MRVC by hiring the services of the NABL accredited 

and MoEF&CC Notified laboratory. Ambient air quality monitoring shall be done for the first 

year of the operation to understand the impact of operation of the trains on the sensitive 

receptors and monitor the effectiveness of the mitigation measures suggested. 

8.5 Water Quality Management Plan 

Excessive consumption of water from ground and surface water sources can impact quality of ground 

and surface water. During construction of bridges surface water quality will be impacted. 

Flooding/erosion, increased sedimentation, loss of seasonal flood plains leads to changes in stream 

courses and affects storm water management. Hence, the contractors are required to develop 

Contractor’s Environmental and Social Management Plan (CESMP) for water quality management. 

Following is a guideline for preparation of water quality management plan to minimize impacts on 

water quality in Panvel-Karjat areas.  

Construction Phase: 

1) Drainage shall be designed as per provisions of Indian Railway Works Manual. As per the 

provision in the Indian Railway Works, sanitary sewer and storm water drainage shall be 

designed separately. Size of storm water sewer depends on storm water run-off, self-

cleansing velocity and construction material. Hence, the drainage shall be designed specific 

to the site conditions for the complete alignment.  

2) Where ever, the proposed embankment of railways is higher than the existing rail tracks, 

separate storm water drainage should be included in the design itself. MRVC has already 

included the water drainage in the design. The drains shall be maintained on regular basis to 

avoid water logging or flooding. 
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In addition to these, for Water Quality Management during construction, refer Table 27. 

Operation Phase: 

No impact on water quality is envisaged during operation phase. 

8.6 Noise and Vibration Level Management Plan 

Ambient noise and vibration level may increase temporarily in the close vicinity of various construction 

activities, maintenance workshops of vehicles and earthmoving equipment. This noise and vibration 

level will attenuate far with increase in distance from the source. In general, impact due to noise and 

vibration during construction activities will be minimal to inhabitants since most of the built-up areas 

are small villages and spaced at considerable distance from each other. However, there may be 

sensitive locations especially schools and hospitals that are closer to the worksites where increase in 

the noise and vibration level may be felt due to use of construction equipment and increased traffic 

movement. Noise levels may also increase due to night transportation of the materials as proposed 

and may affect the inhabitants abutting the roads. 

 The CPCB has set up standards for ambient noise levels in various activity zones. Suitable 

conditions will be incorporated in the construction contract agreement, to ensure compliance of these 

standards. In addition, the contractors are required to develop Contractor’s Environmental and Social 

Management Plan (CESMP) for noise and vibration level management. Following is a guideline for 

preparation of noise and vibration  level management plan to minimize impacts of noise and vibration 

in Panket-Karjat areas.  

Construction Phase:  

For Noise & Vibration Level Management during construction, refer Table 27. 

Operation Phase: 

1) Noise barriers near noise sensitive locations by multi layered plantations shall be 

provided based on the availability of the space within the railway boundary as per 

Section 8.11. Also, MRVC is planning to construct RCC boundary wall of the railway 

premises of 2.4 meter height at the locations where habitations are located very close to 

the railway boundary. The concrete wall shall be designed to absorb noise. This wall will 

act as a permanent noise barrier.  

2) Noise barriers near noise sensitive locations by multi layered plantations shall maintain by 

MRVC through the third party who is expert in the area of nurturing and maintaining the 

plantation area at least for initial 3 years of the plantation. The possible locations for noise 

barriers are listed in Annexure 15. 

3) Noise and vibration monitoring shall be carried out along the track at identified locations 

during operation phase to ensure the effectiveness of mitigation measures. 

8.7 Soil Quality & Erosion Management Plan 

Land erosion may have cumulative effect that includes damage to embankment roads and drainage 

problem. Land may get contaminated due to inappropriate disposal of liquid waste, (lubricating oil and 

fuel spills, waste oil and lubricant and vehicle/equipment washing effluent) and hazardous waste (fuel 

filters, oily rags) likely to be generated from repair and maintenance of transport vehicles, construction 

equipment and machinery especially if the vehicle depots are planned in the areas near groundwater 

sources. Soil may also get contaminated due to inappropriate disposal of domestic solid waste and 

untreated sewage from construction labour camps. Soil in the adjoining productive lands beyond the 

ROW, haulage roads, and construction camp area may get compacted due to movement of vehicles, 
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machinery, and equipment. Hence, the contractors are required to develop Contractor’s 

Environmental and Social Management Plan (CESMP) for soil quality and erosion management. 

Following is a guideline for preparation of soil quality and erosion management plan to minimize 

impacts on soil quality in Panvel-Karjat areas.  

Construction Phase 

For Soil Quality Management during construction, refer Table 27. 

8.7.1 Borrow Area Management Plan  

Borrow areas will be identified by contractor. The contractor may open new borrow area or jointly 

manage the borrow area with partner agency/quarry owner. The finalization of locations identified by 

contractor depends upon the formal agreement between land owners and contractor and its suitability 

from civil engineering perspective as well as environmental consideration.  

The contractor can also opt for Ready Mix Concrete directly purchased from another private party 

(third party). The Contractor should ensure that the third party has ‘Consent to Establish’ from the 

Maharashtra Pollution Control Board. Also, the RMC plant of the third party shall have measures to 

control Air, Water and Noise pollution as per the Guidelines for Ready Mix Concrete Plant (RMC) for 

sitting criteria of RMC Plant in the State of Maharashtra28. 

Following precautions have to be taken to restrict unauthorized borrowing by the contractor in case of 

Panvel-Karjat stretch. 

1) The Contractor shall only procure material from licensed borrow pits and approved quarry 

sites (approved from MPCB). The contractor may open new quarry or jointly manage the 

quarry with partner agency/quarry owner.The contractor is required to submit location of 

the quarries, the material movement plan and borrow area management plan along with 

the proposal to MRVC.  

2) Finalizing borrow areas for borrowing earth and all logistic arrangements as well as 

compliance to environmental requirements, as applicable, will be the sole responsibility of 

the Contractor. 

3) The Contractor will obtain environmental clearance for the borrow area as per EIA 

Notification 2006 and comply with the conditions stipulated under the environmental 

clearance granted by State Environment Impact Assessment Authority (SEIAA). The 

Contractor will submit the copy of clearance letter to the MRVC  before commencement 

of material extraction. 

4) The Contractor will not start borrowing earth from select borrow area until the formal 

agreement is signed between the land owner and the Contractor and a copy is submitted 

to the MRVC. 

5) Borrow pits should be selected from barren land / wasteland to the extent possible. It is 

recommended that borrowing from agricultural land should be minimized to the extent 

possible considering minimum loss of productive land and feasibility of restoration to 

productive use. 

6) To the extent possible borrow areas should be sited away from inhabited areas. Non-

productive, barren lands, raised lands and waste lands are recommended for borrowing 

earth. 

7) To avoid any embankment slippage, the borrow areas will not be dug continuously, and 

the size and shape of borrow pits will be decided by the Engineer. The depths in borrow 

pits to be regulated so that the sides may be limited to 25% steepness. 

8) Precautionary measures as the covering of vehicles will be taken to avoid spillage during 

transport of borrow materials. To ensure that the spills, which might result from the 

                                                   
28 Source: http://mpcb.gov.in/consentmgt/pdf/RMC_Gazette_circular.pdf  

http://mpcb.gov.in/consentmgt/pdf/RMC_Gazette_circular.pdf
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transport of borrow and quarry materials do not impact the settlements, it will be ensured 

that the excavation and carrying of earth will be done during day time only. 

9) The unpaved surfaces used for the haulage of borrow materials will be maintained 

properly to avoid any accidents. 

10) Redevelopment of the borrow areas to mitigate the impacts will be the responsibility of 

the Contractor. The Contractor shall evolve site specific redevelopment plans for each 

borrow area location, which shall be implemented after the approval of the Engineer-in-

Charge. 

11) The Contractor will keep record of photographs of various stages i.e., before using 

materials from the location (pre-project), for the period borrowing activities (construction 

Phase) and after rehabilitation (post development), to ascertain the pre and post 

borrowing status of the area. 

12) The Contractor should provide completion certificate of redevelopment of each borrow pit 

issued by the land owner. 

8.7.2 Quarry Area Management Plan  

Quarries generally required to provide material for rail construction sites, can have significant adverse 

environmental effects, especially on ecologically sensitive areas. Quarries can become environmental 

hotspots and can significantly affect the visual appearance of an area. Special mitigation and 

management measures are often required to avoid or minimize the environmental and impacts of due 

to quarry operations. The ESMP stipulations will be applicable for new quarries to be identified and 

operated by Contractors. In case contractor use the existing licensed quarry a copy of the valid quarry 

license and lease / sub-lease agreement should be submitted to MRVC.  

The quarry areas  shall be identified by the contractor which are mainly operational government stone 

quarry. For using these quarry areas, the Contractor has obtained necessary statutory permission 

from MPCB. However, selection of new quarry following guidelines should be followed: 

1) The quarry material will be obtained from licensed sites only, which operate with proper 

environmental clearances, including clearances under the Air Act. If the Contractor wants 

to open a new Quarry, then he has to obtain necessary environmental clearance from 

MoEFCC and lease license from Directorate of Geology and Mines. 

2) New quarry will be at least 1.5 km away from the settlement, forest and other ecologically 

sensitive areas and 500 m away from the water bodies 

3) The Contractor shall identify alternative quarry sites along the whole corridor based on 

required quantity and environmental considerations and obtained approval from MRVC. 

4) The Contractor should obtains Quarry Lease Deed / License from the Department of 

Mines and Geology and provide copy of the same to the MRVC prior to start of the 

material extraction. 

5) The Contractor shall estimate water requirement for dust suppression at quarry sites 

during operation and for water spraying on kutcha (non-metal) haul road and ensure 

availability water by identifying sources and obtaining necessary permission 

6) The Contractor shall prepare quarry sites operation and redevelopment plan considering 

surrounding land uses, local needs and agreement with the landowner 

7) Only licensed blaster i.e. short-firer certificate holder will be responsible for quarry 

Blasting 

8) Permits for transportation, storage and use of explosive, as will be required, shall be 

obtained from the Controller of Explosive 

9) Whenever so advised by the Project Engineer, controlled blasting e.g. using less charge, 

restricting depth and dia or drill holes, cut-off blasting etc. shall be undertaken. 

10) The contractor shall preserve topsoil from the quarry compound, if any, by stripping and 

stacking aside separately at corners 
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11) All workers safety measures such as helmets, footwear, earplugs, facemasks etc. shall 

be undertaken 

12) The contractor shall ensure adequate metallic access road for material movement  

13) Water sprinkling shall be done to minimize dust generated due to crushing/Vehicle 

movement 

14) The contractor shall ensure redeveloping the quarry area within 2 months (or as will be 

agreed upon) of completion of quarry material collection 

15) All the quarries should be rehabilitated as per approved rehabilitation plan immediately 

after completion of quarry material extraction. The restoration of Quarry will be done as 

per the conditions of the owner before handing over the site back to the owner. 

Operation Phase 

No impact is envisaged on soil during operation phase. 

8.8 Plant Site/Labour Camp Management Plan  

Improper location and management of construction camps may lead to adverse impacts on 

environment viz. (i) loss of vegetation due to use of wood as fuel for cooking (ii) deterioration of water 

quality in nearby surface water bodies due to discharge of untreated waste water and solid waste 

dumping (iii) compaction and contamination of soil due to uncontrolled disposal of solid waste (iv) 

Poor sanitation may result in transmission of communicable diseases among the workers and the 

host communities. The labour camps will be set up for Panvel-Karjat stretch.  

Influx of labour during construction will also have impact on social setting of the area such as: 

 Risk of social conflict between the local community and the construction workers, which may be 

related to religious, cultural or ethnic differences, or based on competition for local resources.  

 Influx of additional population as family members of workers, traders, suppliers and other service 

providers due longer timeframe of project, particularly in areas where the local capacity to provide 

goods and services is limited.  

 Increased risk of illicit behavior and crime as theft, physical assaults, substance abuse, 

prostitution and human trafficking 

 Gender-based violence as inappropriate and criminal behavior, such as sexual harassment of 

women and girls, exploitative sexual relations, and illicit sexual relations with minors due to large 

influx of male labour 

 The presence of construction workers and service providers (and in some cases family members 

of either or both) can generate additional demand for the provision of public services, such as 

water, electricity, medical services, transport, education and social services.  

 The influx of people may bring communicable diseases to the project area, including sexually 

transmitted diseases (STDs) adding burden on the health infrastructure of the area. 

 A significant increase in demand for goods and services due to labor influx may lead to local price 

hikes and/or crowding out of community consumers. 

 Delivery of supplies for construction workers and the transportation of workers can lead to an 

increase in accidents and traffic issues. 

The contractors are required to develop Contractor’s Environmental and Social Management Plan 

(CESMP) to manage Plant Site/Labour Camp. Following is a guideline for preparation of Plant 

Site/Labour Camp management plan to minimize impacts in Panvel-Karjat areas.  
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Construction Phase: 

1) All camps should maintain a minimum distance of 500 m from habitation and water bodies. 

No productive land should be utilized for construction camp.  No construction camp shall be 

established in Matheran ESZ area. All sites must be graded, ditched and rendered free from 

depressions to avoid water stagnation. Safety of the labours should also be considered during 

the site selection for the labour camps. The labour camp location should not involve 

trespassing for accessing the construction site.  

2) Accommodation and ancillary facilities for workers should be erected and maintained to the 

standards and scales approved by MRVC.  

3) The Contractor should provide adequate and safe water supply for the use of the workers in 

labour camp. The contractor shall install RO of adequate capacity for providing safe drinking 

water to the labours. 1 tap for 25 labours shall be provided for easy access to drinking water. 

The contractor shall also provide water for other domestic usages in the labour camp. 

Drinking water must meet IS 10500:2012 or WHO drinking water standards. Water quality 

must be monitored 3 times in a year (once in 4 months) on regular basis.  

4) All construction camps should be provided with sanitary toilets. The toilets shall be linked to 

the nearby sewerage system. In case, there is no sewerage system in nearby areas, septic 

tank / soak pits should be provided in the construction labour camps with the provision to use 

the overflow for plantation.1 toilet seat, 1 urinal, 1 wash basin and 1 bathroom for 15 labours 

shall be provided at the labour camps with availability of sufficient water. The wastewater from 

the camps should not be allowed to be discharged into existing surface water bodies, 

wetlands, water logged areas or river. Minimum 100 m distance shall be kept between natural 

waterbody and toilets. 

5) The contactor shall discuss the matter related to number of labours, quantity of solid waste 

generated and suitable method of the waste disposal with urban local bodies/panchayat 

where the labour lamp is located. Based on guidance from the local bodies/panchayat, the 

arrangements regarding solid waste disposal shall be done. If there is no possibility of the 

providing solid waste management service by local bodies/panchayat, the contractor shall 

manage the solid waste on their own by taking following steps:  

a. Domestic solid waste at construction labour camp should be segregated into 

biodegradable and non-biodegradable waste.  

b. Efforts shall be made that bio-degradable waste is composted through pit-

composting/bin-composting.  

c. The non- biodegradable and recyclable waste shall be sold off. Non-biodegradable 

and non-saleable waste shall be disposed of by burying the waste in a secured 

manner. 

6) Solid waste, waste water and sewage generated in the labour camps shall not be allowed to 

dispose in Matheran Eco-sensitive area. 

7) LPG cylinders or community kitchens may be provided in the labour camps to avoid any tree 

cutting for fuel wood. 

8) At every workplace, the Implementing Agency/Contactor in collaboration with local health 

authorities will ensure that a readily available first-aid unit including an adequate supply of 

sterilized dressing materials and appliances is made available. 

9) Drainage system shall be developed in the labour camps to avoid the accumulation of 

stagnant water in monsoon season. Also, the drainage shall be maintained on regular basis to 

avoid any chocking or cleaning issues. 

10) Drains and ditches within the labour camp area should be treated with bleaching powder on a 

regular basis. 

11) Access to the ambulatory services should be provided to approach the nearest hospital in 

case of an emergency. 
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12) The contractor will ensure good health and hygiene of all workers to prevent sickness and 

epidemics. 

13) The Contractor should provide a crèche for the children of the workers in the labour camps.  

14) The Contractor should ensure that all precautions to protect the workers from insect and pest 

to reduce the risk to health. This includes the use of insecticides. 

15) Strict control shall be imposed over alcohol and substance abuse in the labour camp. 

16) The workers should all be screened for the health problems before being considered for 

employment. Regular health check-up and immunization camps should all also be organized 

for the workers. 

17) After completion of the construction; the contractor shall ensure the complete removal of the 

labour camps.  

18) The contractor should comply with the AIIB accepted guidelines on “Workers’ 

accommodation: processes and standards- a guidance note by IFC and the EBRD”29. The 

contractor shall also comply with The Factories Act, 1948 and all the other relevant acts/rules 

applicable as per the Ministry of Labour and Employment, GoI30.   

19) Labor Influx Management Plan:  

i. The Contract shall abide by the Gender Policy of the project. 

ii. The Contractor shall provide information regarding Worker Code of Conduct in local 

language(s).  

iii. The Contractor shall provide cultural sensitization training for workers regarding 

engagement with local community and curbing of gender-based violence.  

iv. The Contractor shall source the local workforce to the maximum possible extent. 

v. The Contractor shall maintain records of gender information as number of women 

employed, number of toilets available for women and other facilities for children and 

women. 

vi. Contractor to hire workers through recruitment offices and avoid hiring “at the gate” to 

discourage spontaneous influx of job seekers.  

vii. The Contractor shall pay adequate salaries for workers to reduce incentive for theft;  

viii. The Contractor shall pay salaries into workers’ bank accounts rather than in cash;  

ix. Creation of supervised leisure areas in workers’ camp. 

x. The Contractor shall keep provision of \sanctions (e.g., dismissal) for workers involved 

in criminal activities. 

xi. The Contractor shall arrange for Information campaigns on STDs, substance abuse 

prevention and management among the workers.  

xii. The Contractor shall arrange for entertainment and events for workers within camp to 

reduce incentives for mixing with local community.  

xiii. The Contractor shall arrange for vaccination of workers against common and locally 

prevalent diseases;  

xiv. The Contractor shall provide road safety training and defensive driving training for staff. 

Operation Phase: 

No impact is envisaged due to labour camps during operation phase. 

8.9 Tunnel Area Management Plan 

Tunneling being technology intensive and critical work, it is important that MRVC to deploy highly 

skilled and technically well-equipped team for investigation, planning, design, construction of tunnel to 

monitor safe construction. Structural stability of tunnel is of utmost importance not only to prevent 

environmental hazards but also to avoid adverse impacts on social environment. Out of all the 

                                                   
29Source: http://documents.worldbank.org/curated/en/604561468170043490/Workers-accommodation-processes-
and-standards-a-guidance-note-by-IFC-and-the-EBRD 
30 Source: http://labour.gov.in/http://labour.gov.in/ 

http://documents.worldbank.org/curated/en/604561468170043490/Workers-accommodation-processes-and-standards-a-guidance-note-by-IFC-and-the-EBRD
http://documents.worldbank.org/curated/en/604561468170043490/Workers-accommodation-processes-and-standards-a-guidance-note-by-IFC-and-the-EBRD
http://labour.gov.in/
http://labour.gov.in/
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stretches, Panvel-Karjat stretch has 3 proposed tunnels. Hence, following measures should be 

implemented to minimize impacts due to tunneling in Panvel-Karjat stretch. 

 

1) Detailed geological and hydro geological investigations must be carried out before 

designing, planning and executing tunnel works to prevent any environment and health 

hazard.  

2) The project site comprises Deccan trap basaltic rock which is mostly impervious to 

percolation. Thus, during monsoon, huge run-off of surface water is fore seen in project 

areas especially in hilly areas. Hence, Catchwater Drain shall be provided in cutting area. 

3) MRVC has planned to use Drilling and Blasting Method (DBM) for tunneling in Panvel-

Karjat Section. In DBM, it is possible that due to sequential excavation pattern groundwater 

levels and flow pattern are altered which can cause seepage of water from roof or sidewalls 

during tunnelling. Thus, continuous pumping shall be utilized to dewater the site.  

4) All tunneling activities shall be executed in timely manner such as timely application of liner, 

removal of waste debris etc. to prevent any environmental and health hazards. 

5) Collection, transportation, disposal and treatment of dust and muck material generated 

during tunnelling shall be carried out in a systematic manner. The excavated material 

should be transported in covered vehicle from the tunnel excavation sites such that it does 

not spill during movement. 

6) MRVC shall allow the Contractor to resale the excavated material such as hard rock 

boulders. The Contractor will be responsible for obtaining necessary approval for 

using/disposing the material. The Contractor will have to submit action plan on award of 

contract. The excavated materials can be used as construction material, ballast or 

aggregate after crushing for which the Contractor shall pay royalty to the Government. 

7) As planned by MRVC, Central Institute of Mining and Fuel Research (CIMFR) will be 

appointed to plan and monitor the tunneling work. The monitoring agency shall prepare 

safety management plan, contingency plans and emergency procedures to deal with 

adverse events such as face collapses or lining failures which can happen due to uncertain 

geological conditions. The draft ToR prepared by MRVC for CIMFR is incorporated as 

Annexure 16. 

8) The monitoring agency shall ensure that the Contractor shall abide by IS 4081: 1986; 

Safety code for blasting and related drilling operations and IS 4756 :1978; Safety code for 

Tunneling work and all other relevant safety rules/regulations/guidelines. 

9) Explosives shall be stored in proper designed and approved licensed magazine.  

10) During the excavation process, the water seepage if significant can be properly drained and 

groundwater recharge measure put in place. Before the tunnelling starts, a ground water 

map will be obtained from relevant state and central departments. Tests for groundwater 

need to be done if preliminary investigation reveals presence of ground water table in the 

alignment of the tunnel. Further strategies to address the issue like grouting and shotcreting 

can be planned at that stage only. 

11) The contractor shall identify the nature and quantity of hazardous waste generated as a 

result of his activities and shall file a “Request for Authorization” along with a map showing 

the location of storage area to Maharashtra Pollution Control Board (MPCB). Outside the 

storage area, the contractor shall place a ‘display board’, which will display quantity and 

nature of hazardous waste, on date. Hazardous Waste needs to be stored in a secure 

place. 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 labelling and packaging is required to be easily visible and be able to withstand 

physical conditions and climatic factors. The contractor shall approach only Authorized 

Recyclers or purchasers of Hazardous Waste for disposal of Hazardous Waste, under 

intimation to the MRVC. Overall, the hazardous waste generated during tunneling shall be 

managed as per the Hazardous and Other Wastes (Management and Transboundary 
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Movement) Rules, 2016.The quantities of excavated rock and its % reuse is provided in 

table provided in following waste management plan. 

12) The workers shall be trained for executing the emergency evacuation plan. Also, the 

training shall be provided to the workers once in a month regarding safety, health and 

environment.  

13) Local community shall be informed in advance regarding schedule of blasting works. A 

detailed off site plan shall be prepared by the contractor. The contractor shall take approval 

from MRVC before implementing the off site plan. 

14) Controlled blasting shall be done by the contractor to minimize the impacts of blasting on 

nearby habitations and structures.  

15) All the necessary dust control measures suggested in mitigation plan shall be taken during 

tunneling activity to suppress the emissions. 

16) Sufficient lighting shall be provided in tunnel areas, excavation sites to enable safe 

equipment operation. Emergency lighting system shall also be provided in case of failure of 

the main source to ensure safe equipment operation, safe shut-down, evacuation, etc. 

17) During tunneling, supply of sufficient fresh air shall be ensured especially at confined 

locations. Provision of ventilation shafts at times of tunnel progress is an important factor to 

be considered. 

18) All the blasting and tunneling activities shall adhere to all the BIS standards and also 

comply with the specification of the railway works manual. 

8.10 Waste Management Plan  

The waste generated during the construction stage mainly includes construction debris, solid waste 

and hazardous waste. The contractors are required to develop Contractor’s Environmental and Social 

Management Plan (CESMP) for waste management. Following is a guideline for preparation of waste 

management plan to minimize the environmental impacts in Panvel-Karjat areas.  

8.10.1 Construction Debris/Excavation Material Management Plan  

Construction debris/waste is generated due to dismantling and demolition of existing structures and 

excavation activities. Improper disposal of debris causes decrease in soil fertility and water pollution. 

Careless disposal of debris can obstruct waterways causing siltation in water bodies and reduce 

capacity. Unleaded demolition wastes will cause traffic blockage and dust causing inconvenience and 

health risks. The following mitigation measures shall be implemented to minimize impacts of the 

construction debris/waste in Panvel-Karjat  stretch. 

1) During the site clearance and disposal of debris, the contractor shall take full care to 

ensure that public or private properties which are outside the railway boundaries are not 

affected; there are no dwellings below the dumpsite and the traffic is not interrupted. 

2) Debris generated due to the dismantling & demolition of the existing  structures shall be 

suitably reused in the proposed construction as fill materials for embankments, 

construction of ROBs/RUBs, approach roads and landscaping to the extent possible. 

Only the remaining debris shall be disposed in the identified debris disposal site. 

3) The Contractor shall identify a separate area for temporary storage of the debris on the 

site. The temporary storage area shall have arrangement for dust suppression while 

loading and unloading. The debris shall be removed from the temporary storage area as 

early as possible to avoid any mosquito breeding issue or soil contamination. 

4) The Contractor shall at all times ensure that the entire existing canal, drains and water 

bodies within and adjacent to the site are kept safe and free from any debris. 

5) The disposal of debris shall be carried out only at sites identified for the purpose. The 

disposal site identification shall be done by the contractor and MRVC shall provide 

approval for the same.  
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6) All arrangement for transportation of debris during construction including provision, 

maintenance, dismantling and clearing debris, where necessary shall be planned and 

implemented by the Contractor as approved and directed by MRVC. 

7) The debris dumpsites have to be suitably rehabilitated by planting local species of shrubs 

and other plants so that the landscape is coherent with the local environment. 

8) Care should always be taken to maintain the hydrological flow in the area and dumping 

sites do not contaminate the water sources such as rivers, lakes and other water bodies.  

9) The locations of Disposal sites have to be selected such that; the disposal site is at least 

1000 m away from residential area, located leeward side of wind and other sensitive 

locations like forest areas, schools, hospital, important religious places etc. 

10) Public perception about the location of debris disposal site has to be obtained before 

finalizing the location. Permission from the village/local community is to be obtained for 

the disposal site selected. 

11) The Contractor shall practice following reuse Plan for C&D waste. 

Sr. 
No. 

Type of structure Total C&D Waste (in Cum) @ 70% Reuse Plan 

Cement 
Concrete 

Reinforced 
Cement 
Concrete 

1 Steel  

(Steel Cover shed, height 
gauges, FOB) 

207 MT - - Will be taken away by 
contractor. The same 
will be used as scrap 
and recycled. 

2 Buildings, ROB  18000 cum 7200 Cum 10800 Cum Will be used for filling 
up low lying area. 

 

12) The Contractor shall practice following reuse Plan for Excavation Earthwork. 

Proposed 
Intervention 

Quantity of 
excavation 

Temporary 
Staking 

Possible Re-use Quantity Re-
used/disposal 

Excavation of soil 2,54,000 Cum Alongside set-
back zone  

 

Govt. land 
within 5 Km. 
radius 

 

 

Private vacant 
land (Providing 
compensation 
and making 
agreement) 

Filling back in the 
embankment, foundation, 
approach road etc. 

25% 

Raising of nearby low-lying 
villages 

25% 

Will be taken away by 
contractor, which can be 
used for making 
building/Road material, etc. 

50% 

Excavation of Rock 10,60,000 Cum Boulder filling behind 
abutment, face wall, 
retaining wall etc. 

10% 

Stone pitching on slope 

Stone filling in gabions 

RR Masonary boundary 
wall 

Soling in foundation of 
bridges 

Soling for road work 
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Proposed 
Intervention 

Quantity of 
excavation 

Temporary 
Staking 

Possible Re-use Quantity Re-
used/disposal 

Will be taken away by 
contractor, which can be 
used for making 
building/Road material, etc. 

90% 

 

8.10.2 Solid Waste Management Plan  

The main source for the solid waste generation will be labour camps. The solid waste management 

guideline is as follows. 

1) The contactor shall discuss the matter related to number of labours, quantity of solid waste 

generated and suitable method of the waste disposal with urban local bodies/panchayat 

where the labour lamp is located. Based on guidance from the local bodies/panchayat, the 

arrangements regarding solid waste disposal shall be done. If there is no possibility of the 

providing solid waste management service by local bodies/panchayat, the contractor shall 

manage the solid waste on their own by taking following steps:  

a. Domestic solid waste at construction labour camp should be segregated into 

biodegradable and non-biodegradable waste.  

b. Efforts shall be made that bio-degradable waste is composted through pit-

composting/bin-composting.  

c. The non- biodegradable and recyclable waste shall be sold off. Non-biodegradable 

and non-saleable waste shall be disposed of by burying the waste in a secured 

manner. 

8.10.3 Hazardous Waste Management Plan 

Hazardous waste generation such as asbestos, lubricating oil and fuel spills, waste oil and lubricant 

and vehicle/equipment washing effluent, fuel filters, oily rags are likely to be generated from 

demolition of structures, repair and maintenance of transport vehicles, construction equipment and 

machinery especially if the vehicle depots are planned in the construction areas.  

8.10.3.1 Asbestos Waste Management Plan 

Asbestos will be generated from the demolition activity to be carried out in Panvel-Karjat stretch. 

Asbestos fibers are primarily an inhalation hazard resulting in carcinogenic effect. Hence, the 

generated Asbestos waste needs to be disposed off in safe and environmental friendly manner as per 

the applicable regulations and guidelines31. The WBG’s EHS Guidelines32 specify that the use of 

Asbestos Containing Material (ACM) should be avoided in new buildings and construction or as a new 

material in remodelling or renovation activities. Following measures shall be adopted by the contractor 

to manage the Asbestos Waste.  

1) The contractor shall carry out removal, repair, and disposal of ACM in a way that it 

minimizes worker and community asbestos exposure levels.  

2) The contractor shall develop an Asbestos Management Plan for the Existing facilities with 

ACM. The Asbestos Management Plan shall clearly identifies the locations where the 

ACM is present, its condition (e.g., whether it is in friable form or has the potential to 

                                                   
31 Applicable rules and available guidelines:  
Hazardous and Other Wastes (Management and Transboundary Movement) Rules, 2016 
Good Practice Note of Work Bank on Asbestos: Occupational and Community Health Issues 
32 Environmental, Health, and Safety (EHS) Guidelines of IFC:  General EHS Guidelines: Occupational Health 
And Safety 
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release fibers), procedures for monitoring its condition, procedures to access the 

locations where ACM is present to avoid damage, and training of staff who can potentially 

come into contact with the material to avoid damage and prevent exposure. The plan 

should be made available to all persons involved in operations and maintenance 

activities. 

3) Asbestos Management Plan shall describe the work in detail in plans and project, 

including but not limited to the following: 

a. Ensuring safe access, restricting access and ensuring adequate lighting while 

handling  

b. Containment of interior areas by Negative pressure enclosure 

c. Protection of walls, floors, and other surfaces with plastic sheeting 

d. Construction of decontamination facilities for workers and Personal protective 

equipment 

e. Overalls fitted with a hood; boots without laces (laced boots are hard to 

decontaminate); respiratory protective equipment. 

f. Removing the ACM using wet methods, and promptly placing the material in 

impermeable containers 

g. Final clean-up with special vacuums and dismantling of the enclosure and 

decontamination facilities 

h. Disposal of the removed ACM and contaminated materials in an approved landfill site 

as per the Hazardous and Other Wastes (Management and Transboundary 

Movement) Rules, 2016 

i. Other requirements for specific types of ACM, configurations and characteristics of 

buildings or facilities, and other factors affecting the work shall be enumerated in the 

plans and specifications. 

4) Contractor shall notify to the MPCB and MRVC of the removal and disposal according to 

applicable regulations as indicated in the technical requirements and cooperates fully with 

representatives of the relevant agency during all inspections and inquiries. 

5) Equipment to be considered for Dismantling shall include 500 and 1000-gauge polythene 

sheeting and duct tape, warning tape and notices, Bolt cutter, Webbing straps and rope, 

Garden-type sprayer containing wetting agent. Bucket of water and rags, Asbestos waste 

container, polythene sack, Lockable skip for larger quantities of waste, asbestos warning 

stickers. 

6) The construction site will mainly have Asbestos Containing Sheets as roofing material. 

The contractor shall adopt approved removal method for asbestos removal. Following 

aspects shall be considered while removing the Asbestos Containing Sheets from the 

roof. 

a. Avoid or minimize breaking the Asbestos Containing Sheets. 

b. If fasteners hold the sheets in place, dampen and remove them, and place them in 

the waste container. 

c. If the sheets are bolted in place, dampen and cut the bolts while avoiding contact with 

the AC. 

d. Remove the bolts or fixings carefully and place them in the waste container. 

e. Lower large pieces to the ground. Do not drop them or use rubble chutes. Stack 

sheets carefully. 

f. Where there are several Asbestos Containing Sheets and other large items, place 

them in a lockable skip. 

g. Double-wrap large pieces in 1000-gauge polythene sheeting. Seal with duct tape. 

h. Attach asbestos warning stickers. 

i. Caution: Avoid crushing Asbestos Containing debris on the ground. 
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j. Place small pieces in the asbestos waste container and dispose the material as 

specified in Hazardous and Other Wastes (Management and Transboundary 

Movement) Rules, 2016 

7) Contractor shall provide adequate protection to its personnel handling asbestos, including 

respirators and disposable clothing. 

8.10.3.2 Other Hazardous Waste Management Plan  

Following measures shall be undertaken in case of generation of lubricating oil and fuel spills, waste 

oil and lubricant and vehicle/equipment washing effluent, fuel filters, oily rags: 

1) No refueling of vehicles within 20 m of any watercourse.  

2) Fuel and lubricants should be stored at the predefined storage location that needs to be 

identified by the Contractor in consultation with MRVC.The storage area should be paved 

with gentle slope to a corner and connected with a chamber with provision of 

impervious liners to collect any spills of the oils.  

3) All efforts should be made to minimize the hazardous waste generation.  

4) Unavoidable hazardous waste shall be collected and stored separately in labeled 

containers. The contractor shall identify the nature and quantity of hazardous waste 

generated as a result of his activities and shall file a “Request for Authorization” along 

with a map showing the location of storage area to Maharashtra Pollution Control Board 

(MPCB). Outside the storage area, the contractor shall place a ‘display board’, which will 

display quantity and nature of hazardous waste, on date. Hazardous Waste needs to be 

stored in a secure place. 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 labelling and packaging is required to be easily 

visible and be able to withstand physical conditions and climatic factors. The contractor 

shall approach only Authorized Recyclers or purchasers of Hazardous Waste for disposal 

of Hazardous Waste, under intimation to the MRVC. Hazardous waste material shall be 

disposed in the nearest Common Hazardous Waste Treatment Storage and Disposal 

Facility (CHWTSDF). Prior to transporting the hazardous waste, its packaging must be 

marked and sent to the CHWTSDF with proper manifests as required by the Hazardous 

and Other Wastes (Management and Transboundary Movement) Rules, 2016. 

5) Overall, the hazardous waste generated during tunneling shall be managed as per the 

Hazardous and Other Wastes (Management and Transboundary Movement) Rules, 

2016. 

8.11 Flora and Fauna Management Plan 

As per the survey conducted by MRVC, around 1814 trees in Panvel-Karjat stretch will be affected 

due to the proposed alignment and the ancillary facilities. The proposed alignment is passing through 

the Matheran eco-sensitive areas. Following measures should be implemented to minimize the impact 

on flora-fauna in Panvel-Karjat Areas.  

Construction Phase: 

1) In India, based on “The Forest Conservation Act, 1980” the removal of trees requires 

approval as well as transplanting to other locations. Moreover, in Maharashtra state, laws 

are in place for tree removal and transplanting. In Maharashtra State, the Maharashtra 

Felling of Tree (Act 1964) is in place and adherence to these standards will also be 

required. Based on the permission given by Tahsildar/RFO, the tree felling shall be 

carried out.  

2) Plantation at the railway stations and vacant lands shall be carried out as a part of this 

project. As suggested in the Indian Railway Works Manual, 2000, on all construction 
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projects, bulk afforestation of suitable variety should be done in vacant land as an 

environmental improvement measure.  

3) The green belt development shall prevent noise pollution, land degradation due to 

activities during construction phase, enhance the tree cover in the area and thus help 

increase biodiversity of the area, provide aesthetic value to the project site and prevent 

soil erosion in the area.  

4) The plantation shall be carried along alignment and the compensatory afforestation in the 

ratio of 1:5 for terrestrial flora. In case of tree cutting in Matheran Eco-sensitive area, 

compensatory afforestation in the ratio of 1:10 may be required as evident in other 

infrastructure projects in the area. This will enhance the overall ecological condition of the 

area. 

5) Type, number of trees to be planted and location of the green belt area shall be done by 

the contractor will support of MRVC and RFO. The contractor shall carry out the 

plantation activity with support of plantation experts who can plant as well as nurture the 

green belt area. 

6) To ensure that the plantation activity is a success, efforts should target the capacity-

building of nurseries that must be equipped with saplings of jungle tree and shrub 

species. It must be understood that most of the nurseries have only a few species, and 

that, too, with several exotic species. There is a bias in species selection for nurseries – 

they tend to be fast-growing, low-maintenance, or with known anthropogenic benefits. 

Hence, we miss out on the hundreds and hundreds of slow-growing, high-maintenance 

species of no known benefits to the man but with undeniable ecological benefits. While 

clearing woodlands to make way for infrastructure, we cut several floral species belonging 

to the second category but carry out compensatory plantation with species of the first 

category which harms ecology. Hence, MRVC shall ensure that the contractor keep on 

the lookout for such well-equipped nurseries or attempt to create one themselves. 

7) The species for plantation shall be decided based on the floristic composition of the study 

area. MRVC shall not allow introduction of exotic species with known environmental 

setbacks (Eucalyptus, Australian Acacia, Prosopoisjuliflora, etc.). 

8) The roots of the dead trees should be thoroughly removed.  

9) The trees that are likely to fall should be safely removed from areas falling within the 

jurisdiction of the railways all along the proposed alignment.  

10) Labour camps and office site for the project shall be located outside and away from the 

forest area i.e. Matheran and other nearby  forest area.  

11) The temporary storage of construction materials and heavy vehicle movement shall be 

not allowed in Matheran Eco-sensitive area. 

12) Wastewater, sewage, solid waste and any other waste generated due to construction 

activity or labour camps shall not be allowed to dispose in Matheran Eco-sensitive area. 

13) All work areas shall be smoothened and graded in a manner to conform to natural 

appearance of the landscape as directed by MRVC. 

14) Construction activity shall be avoided during night hours near forest area i.e. Matheran 

Eco-sensitive area 

15) Poaching must be strictly banned in the forest area. It shall be ensured by the contractor 

that no hunting or fishing is practiced at the site by any of the worker/staff member. All 

site workers/staff members shall be aware of the location, value and sensitivity of the 

wildlife resources. 

16) Awareness programme on Environment and Wildlife Conservation shall be provided to 

the work force.  

17) The Forest (Conservation) Act, 1980 & subsequent amendments and the Wildlife 

(Protection) Act, 1972 shall be strictly adhered to. 
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Operation Phase: 

1) The honking shall be prohibited in the Matheran Eco-sensitive area. 

2) Matheran Eco-sensitive area shall have speed limit to avoid any accidents. The speed 

limit shall be decided by MRVC. 

3) During the operation phase the MRVC either through the appointed contractor or through 

its own resources will monitor survival rate of trees for the first three years. By this time 

the plants will grow and will sustain through natural process. 

4) Planning for plantation, nursery, planting & care of young trees and maintenance shall be 

carried out as per Indian Railway Works Manual.  

8.12 Traffic Management Plan 

Construction Phase: 

The Contractor shall develop, assess, and implement appropriate management measures for traffic 

management wherever the construction activity will affect or likely impact the efficiency and safety of 

road and related transport networks (including traffic flow, access, parking and user safety). Traffic 

management plan shall be prepared in consultation with the relevant road authority, transport 

operator, and emergency services, as relevant. This will be required for movement of man, material 

and machinery to the construction site nearest to the railway premises. . Hence, the contractors are 

required to develop Contractor’s Environmental and Social Management Plan (CESMP) including the 

traffic management plan . A detailed traffic management plan shall be prepared by the contractor for 

Panvel-Karjat and submitted to MRVC for approval. The broad guideline for preparation of Traffic 

Management Plan is as follows: 

1) The basic requirements of Road Traffic Management to be followed during construction 

activity to ensure that: - 

a. Road capacity is sufficient to accommodate construction vehicle traffic volumes 

and that disruptions are minimized 

b. Appropriate warning and information signs are installed to provide advance 

warning of changed traffic conditions 

c. Information and guidance is provided on how to make the construction site safe 

from construction vehicles 

d. Understand the requirements of barricades for pedestrians, public transport 

passengers, motorists, cyclists etc. 

e. The movements and choice of construction vehicles are considered 

f. Work activities are planned and undertaken to minimize any adverse impacts and 

to ensure that the traffic normalcy is resumed in shortest possible time 

g. Suitably trained staff perform daily inspections on implemented Traffic 

Management Plans 

h. Measures for managing parking impacts, including any proposed alternative 

parking arrangements are developed 

i. Pedestrian impacts are identified and managed 

2) Necessary permissions shall be obtained from traffic department of urban/rural local 

bodies and Road Authorities such as Commissioner of traffic. Details of the barricade 

construction, area of enclosure and period of work are required to be submitted to the 

satisfaction of the authority. 

3) All vehicles involved in the excavation and/or demolition process and departing the 

property with demolition materials, spoil or loose matter must have their loads fully 

covered before entering the public roadway. Prior to the commencement of work, suitable 

measures are to be implemented to ensure that sediment and other materials are not 
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tracked onto the roadway by vehicles leaving the site. It is an offence to allow, permit or 

cause materials to pollute or be placed in a position from which they may pollute water. 

4) Loading and Unloading During Construction shall have following requirements: 

a. All loading and unloading associated with construction must be accommodated 

on site. 

b. If, during excavation, it is not feasible for loading and unloading to take place 

onsite, a Works Zone on the street may be considered. Prior approval is required 

from authorities.  

5) Any materials, vehicles, refuse, skips or the like, under any circumstances, must not 

obstruct the public way. 

6) For special operations including the delivery of materials, and erection and dismantling of 

on-site tower cranes which warrant the on street use of mobile cranes, permits must be 

obtained from authorities for the use. 

7) In the case of full road closures and partial road closures, which can create significant 

traffics disruptions, the authorities shall be informed well in advance and necessary 

permissions to be obtained. 

8) Mobile cranes operating from the road must not be used as a method of demolishing or 

constructing a building. 

9) Special operations and the use of mobile cranes must comply with the approved hours of 

construction. 

10) Contractor shall ensure that demolition and construction related impacts (including 

construction noise and vibration, loading, issues associated with construction workers 

and vehicles, traffic issues, management of the construction site) from the site can be 

dealt with expeditiously and cooperatively. 

11) Traffic Management Plan shall address following sections: 

a. Site location and road network 

b. Approved development 

c. Overall principles for traffic management 

d. Hours of work 

e. Truck routes 

f. Traffic and parking effects 

g. Pedestrians 

h. Consultation 

i. Pedestrian and traffic management plan 

j. Construction site access, including the efficient and safe egress and ingress of 

vehicles 

k. The movement of trucks on and off the site to be managed and controlled by 

appropriately qualified site personnel in accordance with a Safe Work Method 

Statement and Traffic Control Plans 

l. Truck movements to and from the site to be restricted. Contractor shall provide a 

diagram showing designated truck routes 

m. Parking management, including on and off street and remote parking and access 

haulage management, including works to facilitate haulage vehicles, the 

restriction of haulage vehicles in peak traffic periods 

n. Pedestrian activity across the site access driveways will be managed and 

controlled by appropriately qualified site personnel 

o. Appropriately qualified traffic controller’s pedestrian warning signs to be displayed 

at appropriate locations will supervise reversing movements to and from 

p. Pedestrian arrangements, construction activity and erection of safety fencing will 

be provided  
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q. Mass movement of vehicles in and out of construction site such as RMC delivery 

Trucks 

r. Debris removal from site etc. – Preferred time non-peak hours 

s. Restriction on movement of vehicles through congested roads, narrow lanes 

having sharp turning radius 

t. Safety in transporting heavy machinery at site such as use of slings, hoists or 

jacks for blocking or preventing falling or shifting of machinery 

u. Neutral position of motors / Engines and parking brakes set during parking and 

stoppage to be ensured 

v. Speed and overload restrictions 

w. Compliance under Central Motor Vehicles Rules, 1989 and latest amendments 

12) Material Movement Plan also shall be prepared by the contractor and submitted to MRVC 

for approval. The contractor shall ensure the regular movements of the existing trains and 

safety of the workers while material movement from East to West or West to East. 

Based on these guidelines Contractor shall prepare detailed traffic management plan and material 

movement plan and get the same approved by MRVC. 

Operation Phase: 

After construction, the railway operations will be handed over to Western/Central railway department.  

The concerned department will ensure traffic dispersal on proposed routes as per their operational 

guidelines.  

8.13 Construction Area Management Plan 

During the construction period, there is a possibility that the commuters’ access will be affected in 

Panvel-Karjat stretch. Following measures shall be adopted to reduce the inconvenience to the 

commuters.  

1) Contractor to visit the site and make sure of requirement of temporary alternate approach 

pathways required during construction, areas for storage of construction material and 

areas & extent to which removable barricading may be required for access control. All 

measures required shall be provided at no extra costs to ensure that commuter’s 

movement is safe and least affected. 

2) No casting yard shall be created on productive lands. 

3) The signage, barricading and other safety and environmental monitoring requirements 

shall be as per EMP and to be provided at no extra costs.  

4) The contractor is required to prepare detailed construction methodology plan covering 

these areas and get the same approved from MRVC before commencement of 

construction work. 

5) The contractor shall implement the approved Traffic Management Plan and Material 

Movement Plan. 

6) Rehabilitate temporary access roads prior to the contractor leaving the site 

7) Clearly identify and notify primary routes to the site and issue to all suppliers and Sub-

contractors. 

8) The Contractor shall plan access routes to the site for construction purposes in 

conjunction with MRVC and affected Landowners. If the route is passing through the 

private property, agreements shall be made before starting the construction work. The 

Contractor shall clearly mark all access roads. 

9) Where new access roads are constructed, this must be done according to design and 

specifications agreed by MRVC. MRVC shall ensure the aspect related to natural 

drainage and erosion while finalizing the access roads. 
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10) All damaged roads shall be rehabilitated using suitable measures. In the event of 

rehabilitation work being required on private roads, such work shall be done as per the 

agreed condition with the private land owner. 

11) Access roads should be maintained in good condition by attending to potholes, and storm 

water damage as soon as these develop due to construction activities 

12) All the hazardous material shall be stored properly on the construction site.  

13) Clear notification on construction schedule and contents shall be made in the 

communities. Notice will be put prior 15 days of work through the section of the alignment 

at all public relevant platforms for. e.g. Gram Panchayat/Parishad etc.  

14) The utilities encountered commonly on site for construction work include electricity, water, 

telecommunication, drainage, overhead and underground cables etc as per the survey 

conducted by MRVC . The utility lines crossing the railway line are mainly water pipelines. 

The necessary permissions required to relocate the utility lines as per the construction 

plan shall be taken by the contractor. It is essential to ensure that no existing utilities in 

the vicinity of the sites are affected by any of the project activities. A detailed utility 

relocation plan shall be prepared as a part of Contractor’s Environmental and Social 

Management Plan (CESMP). 

8.14 Occupational Health and Safety Plan  

Construction Phase: 

The safety aspects like (i) safety of construction workers, (ii) safety of road users including 

pedestrians and cyclists (iii) safety of cattle (iv) safety of local community (iv) unsafe/ hazardous traffic 

conditions due to construction vehicle movement need to be considered during the construction 

stage. Children are most vulnerable to injury due to vehicular accidents. Work area should be 

barricaded for safety of community. In addition, following measures should be implemented to related 

to Safety, Health and Environment during construction in Panvel-Karjat.  

1) Contractor shall develop through understanding about Building and Other Construction 

Workers (Regulation of Employment and Conditions of Service)  Act 1996,  State  Building  

and Other  Construction Workers' Rules,  Building  and Other Construction Workers'   Welfare  

Cess  Act,   1996  and  Central   Rules,   1998,  The Factories  Act  1948  not only  to satisfy  

the Inspectors' perspective but  the  use  of legislation as the strong tool for effective Safety, 

health and Environment  management at construction work sites. 

2) The contractor shall ensure that all his employees/workmen are covered under 'Workmen 

Compensation Act' and shall pay compensation to his workmen as and when the eventuality 

for the same arises. 

3) The contactor shall prepare a health management plan to avoid disease spread in the area 

e.g. Sexually transmitted diseases (STDs)/HIV. 

4) The contractor shall comply with Safety, Health and Environment (SHE) Manual prepared by 

MRVC. 

5) Within 4 weeks of the notification of acceptance of the tender, the Contractor shall prepare a 

contract specific SHE plan. SHE plan shall be prepared based on the SHE Manual, Indian 

Railway Codes and Manuals and other applicable rules and regulations of the Central/State 

Government.  

6) SHE Plan shall include detailed policies, procedures and regulations which, when 

implemented, will ensure compliance of the contract provisions. The SHE Plan shall include 

following but not to be restricted to: 

i. All electrical equipment installed shall have shock preventive mechanisms like 

automatic shutdown. 
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ii. Workers should be provided with adequate personal protective equipment such like 

hand gloves, safety shoes, safety goggles, hard safety helmets. Ear plugs or ear muffs 

shall be given to person involved with heavy noise generating machinery. 

iii. Training should be provided to workers about hazards related to the job, usage of tool 

box, health and safety.  

iv. Workers shall be given job rotation to minimize the impact of higher noise levels and 

repeated mechanical shocks and/or vibration from locomotives, rolling stocks and 

machinery 

v. Workers shall be trained about personal track safety procedures. 

vi. Pre-checks or inspection, maintenance and servicing of all machinery & equipment 

should be done as per scheduled. 

vii. Necessary measures should be taken to prevent the emission from vehicles such as 

taking PUC, covering the exhaust of vehicles with preventive equipment like spark 

arrestor etc. 

viii. Periodical medical checkups like lung function test etc. shall be carried out. 

ix. The building and other construction workers’ (regulation of employment and conditions 

of service) act, 1996 requires that  

 No child labour should be involved in any of the activities 

 Only competent person should allow on heavy work. 

 All equipment and machinery shall be inspected before starting the work and all are 

certified by the competent person. 

 Every worker should be provided training related to job safety and other hazards 

related to job. 

 Periodical medical checkups shall be organized for workers.  

 Each worker shall be given personal protective equipment (PPE) which is mandatory 

to use while working. 

 Each incident should be reported so that preventive measure can be taken to avoid 

reoccurrence of such incident. 

x. All hazardous chemicals and materials shall be stored in dedicated area and covered. 

Signboard and labeling should be done. Also, every chemical shall have material safety 

data sheet (MSDS). Continuous supervision should be provided in the area.   

xi. At every workplace, the Implementing Agency/Contactor in collaboration with local 

health authorities will ensure that a readily available first-aid unit including an adequate 

supply of sterilized dressing materials and appliances is made available. Access to the 

ambulatory services should be provided to approach the nearest hospital in case of an 

emergency.  

xii. The use of corrugated roofing sheets containing asbestos fibers  shall not be permitted.  

xiii. All equipment and machinery to be used shall comply with the design safety and 

industrial standards. 

xiv. All equipment and machinery shall be inspected and certified by competent person.  

xv. Preventive maintenance and servicing of equipment and machinery should be done to 

avoid any incident and breakdown. 

xvi. Each and every machine and tools should be inspected by the operator and supervisor 

before start of work. 

xvii. Regular inspection and maintenance of the rail lines and facilities shall be carried out to 

ensure track stability and integrity in accordance with national and international track-

safety standards.  

xviii. The workers shall be trained for usage of all type of equipment and machinery. 

xix. Implementation of an overall safety management program equivalent to internationally 

recognized railway safety programs is prescribed. Work area should be barricaded and 

provided with measures to prevent trespassing. To further ensure public safety, the 

right-of-way close to habitation shall be fenced.  
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xx. Alternative options for movement of locals should be provided. Pedestrian 

passageways shall be provided near settlement on both sides. 

xxi. Measures shall be taken to prevent breeding at site by the contractor 

xxii. All machinery and equipment should be covered with acoustic materials. All exhaust 

should be provided stacks to release of gaseous emission at safe height. 

xxiii. Efforts shall be made to avoid the storage of hazardous chemicals near any residential 

area. Hazardous chemicals shall be labeled and stored in locked facility under 

authorized person. Contractors shall be required to adopt and maintain safe working 

practices. Usage of appropriate signage in local language at the construction sites 

should be displayed generously and visibly to make the travelers aware of the ongoing 

work. Adequate lighting and fluorescent signage shall be provided at the construction 

sites.  

xxiv. The Contractor shall deploy a team for Safety, Health and Environment management 

on the construction site as specified in SHE manual prepared by MRVC. 

xxv. Efforts shall be made to avoid use of current community access for storage and heavy 

vehicle movement. 

xxvi. To avoid disruption of the existing traffic due to construction activities, comprehensive 

traffic management plan should be drawn up by the concessionaire and get the 

approval from the Competent Authority for the same. The broad guideline for 

preparation of Traffic Management Plan is given in Section 10.11. Installation of 

temporary speed bumps to control speed near designated pedestrian crossing 

areas/school areas/ market places/ religious places/ human habitations. 

xxvii. Efforts shall be made to avoid use of open ground, community properties. 

xxviii. The camps should be at sufficient distance from such area and labours should be 

instructed about not using such areas for trespassing and for other activities.  

xxix. Efforts shall be made to avoid dismantling any such community infrastructure. 

xxx. If there is necessary then contractor should provide other alternative options for locals 

and it is nearby to old area. 

xxxi. All community utilities likely to be impacted, such as sources of water, community 

centers, etc. shall be relocated to nearby suitable places. 

xxxii. Work area should be barricaded nearby sensitive receptors to avoid or minimize 

impact.  

xxxiii. The work scheduled should be arranged to avoid any nuisance to such facility during 

the work time.  

xxxiv. Avoid using of agricultural land for storage of construction materials and equipment. 

xxxv. A statement of the Contractor's policy and procedures for identifying and estimating 

hazards, and the measures for addressing the same shall be submitted to MRVC.  

xxxvi. Work area should be barricaded to ensure public safety.  Access to such area should 

be prohibited for locals and passersby. Contractor should have plan for crowd handling. 

xxxvii. Contractors should display appropriate signage in local language at the construction 

sites to make the travelers aware of the ongoing work. 

xxxviii. Pre-medical checkups for all workers should be done before employment with health 

fitness certificate. 

xxxix. Regular SHE audits shall be conducted by the contractor with support of expert 

technical team on regular basis. The frequency of the audit shall be as per the SHE 

manual. The audit report shall be submitted to MRVC on timely basis. Based on the 

suggestions given in the audit report; improvement measures shall be taken by the 

contractor. 

xl. All accidents and dangerous occurrences shall immediately be informed verbally to the 

MRVC, followed by a written communication giving brief about incident of accident, 

date/ time of occurrence. This will enable the MRVC to reach to the scene of accident 
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dangerous occurrences to monitor/ assist any rescue work and/ or start conducting the 

investigation process so that the evidences are not lost. 

xli. The Contractor shall prepare as required under the relevant rules of State Building and 

Other Construction Workers' Rules, an Emergency Response Plan for all work sites as 

part of the Contractor SHE Plan. 

xlii. The Contractor shall develop a Work Permit system, which is a formal written system 

used to control certain types of work that are potentially hazardous. A work permit is a 

document, which specifies the work to be done, and the precautions to be taken. Work 

Permits form is an essential part of safe systems of work for many construction 

activities. 

Operation Phase: 

The proposed new railway line will be handed over to Western/Central railways for operation. The 

health and safety of workmen shall be ensured as per Health and Safety Guidelines of Railways. 

MRVC shall  support Western and Central Railway to follow SHE manual during operation stage.   

8.15 Tentative Chance Find Procedure 

Heritage resources or Burial Graves etc. of archaeological importance may be identified during 

construction or accidently exposed. The initial procedure when such sites are found aim to avoid any 

further damage. The following steps and reporting structure must be observed in both instances: 

  

 The worker or group (identifier) who identified or exposed the burial ground must cease all 

activity in the immediate vicinity of the site. 

 The identifier must immediately inform his/her supervisor of the discovery. 

 The supervisor must ensure that the site is secured and control access. 

 The supervisor must then inform the relevant Site In charge personnel responsible for at least 

the following portfolios: Community Liaison (CL), Environmental Control (EC) and Health and 

Safety (HS). 

 Further the supervisor has to inform the employer about the discovery after making all 

necessary provisions to secure the discovery, barricading etc. 

8.16  Environmental Monitoring Plan  

The objective of environmental monitoring plan is to: 

o Evaluate the performance of mitigation measures proposed in the ESMP 

o Suggest improvements in management plan, if required. 

o Enhance environmental quality 

o Comply with the Statutory and community obligations 

o Warn significant deteriorations in environmental quality for further preventive action 

This exercise will aid implementation of mitigation measures by way of generating a continuous 

feedback system in structured format. At the same time, this could be used for conducting corrective 

action in respect of pitfalls as noticed during inspections. Effectiveness of the proposed mitigation 

measures during the construction period will be monitored using key environmental performance 

indicators, which are described below. 

The key Environmental Performance Indicators that will be used to evaluate the effectiveness of the 

proposed environmental safeguards in relation to community health and safety in the project area are: 

 Air Quality 

 Water Quality 

 Noise & Vibration Level 
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 Surface Water Quality 

 Ground Water Quality 

 

a) Air Quality Monitoring 

The air quality monitoring is recommended through NABL accredited and MoEF&CC approved 

laboratory during the construction phase of the project. The monitoring of air shall be conducted at the 

location of worksite, material stockyards, and haul roads. 

 

Air quality shall be analyzed as per the National Ambient Air Quality Standards (2009), CPCB. 

Parameters: Suspended Particulate Matter (SPM), Particulate Matter (PM2.5 and PM10), Sulphur 

dioxide (SO2), Nitrogen oxides (NOx), Carbon Monoxide (CO), Hydrocarbons (HC). 

 

Air quality shall be monitored once in 3 times in a year (3 seasons) during construction phase  and 

once in a year in winter season during operation phase and compared with the AAQ monitoring 

results obtained during the baseline monitoring to record changes in the AAQ and undertake 

suggested measures to mitigate the adverse  impacts. Continuous 24 Hours Monitoring should be 

carried out.  

 

The detailed Ambient Air Quality Monitoring Plan is presented in Table 29. The additional locations if 

required; shall be identified by the Contractor with help of Environment Cell of MRVC. 

 Water Quality Monitoring 

Water quality shall be monitored on monthly basis throughout the project duration to cover seasonal 

variations and one year after the completion. Water quality shall be monitored through NABL 

accredited and MoEF&CC approved laboratory. Both Surface and groundwater should be monitored 

for the parameters of IS:10500. 

 

The detailed Water Quality Monitoring Plan is presented in Table 30. The additional locations if 

required; shall be identified by the Contractor with help of Environment Cell of MRVC. 

 

 Noise and Vibration Level Monitoring 

Noise levels  are to be monitored for 24 hours at each location on weekly basis during construction to 

cover maximum train traffic in a day. However, vibration levels shall be monitored once in a year. 

. Following parameters will be recorded while monitoring: 

o Noise levels in dBA 

o Peak Particle Velocity (PPV) in mm/s 

o Acceleration 

o Displacement 

o Vibration Decibel (dB) 

o Height of the instrument 

o Distance of the recording instrument from the existing track 

 

Ambient Air Quality Standards in respect of Noise prescribed in Noise Pollution (Regulation and 

Control) Rules, 2000 (see rule 3(1) and 4(1)) shall be adopted for noise monitoring. Permissible limits 

of ground vibration specified by Director General of Mines Safety (DGMS) through its Circular No. 7 of 

1997 shall be used for Vibration level monitoring. Continuous 24 Hours Monitoring should be carried 

out.  The detailed Noise and Vibration Level Monitoring Plan is presented in Table 31. The additional 

locations if required; shall be identified by the Contractor with help of Environment Cell of MRVC. 
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Table 29: Air Quality Monitoring Plan  

Sr. 
No  

Sample 
Code 

Description of the 
location  

Criteria For 
Selection 

Location details  Monitoring Frequency  Implementation 

Supervision  
Latitude Longitude 

Construction 
Phase 

Operation  
Phase  

Construction 
Phase 

Operation 
Phase  

1 A1 Habitation near 
Mohope Station 
between Chainage: 
77/24 to 77/34 

Proximity to 
construction work & 
increased rail traffic  

18.94274 73.19706 3 times in a 
year (3 

seasons) 

3 times in a year 
 (3 seasons) during first 

year of operation 

Contractor External 
agency 

MRVC 

2 A2 Chowk Station area  
between chainage 
85/12 & 85/16 

Proximity to 
construction work & 
increased rail traffic  

18.90303 73.24083 3 times in a 
year (3 

seasons) 

3 times in a year 
 (3 seasons) during first 

year of operation 

Contractor External 
agency 

MRVC 

3 A3 Habitation near 
Proposed new ROB 
at Chainage: 90/1 

Proximity to 
construction work & 
increased rail traffic  

18.91729 73.27984 3 times in a 
year (3 

seasons) 

3 times in a year  
(3 seasons) during first 

year of operation 

Contractor External 
agency 

MRVC 

4 A4 Habitation near Karjat 
Station between 
Chainage: 94/18 to 
94/20 

Proximity to 
construction work & 
increased rail traffic  

18.92232 73.32234 3 times in a 
year (3 

seasons) 

3 times in a year 
 (3 seasons) during first 

year of operation 

Contractor External 
agency 

MRVC 

 

Table 30: Water Quality Monitoring Plan  

Sl. 
No 

Sample 
Code 

Description of the 
location 

Criteria for Selection 

Location details Monitoring Frequency Implementation 

Supervision 
Latitude Longitude 

Construction 
Phase 

Operation 
Phase 

Construction 
Phase 

Operation 
Phase 

1 SW1 Surface  water at 
Kalundre River 

Exact Location to be 
decided on site conditions 

18.98579 73.12644 Monthly - Contractor - MRVC 

2 SW2 Pond at Mohope 
Station 

Exact Location to be 
decided on site conditions 

18.94455 73.19527 Monthly - Contractor - MRVC 

3 SW3 Morbe Dam Spillway 
Channel  water at 
Chowk Station 

Exact Location to be 
decided on site conditions 

18.90091 73.24652 Monthly - Contractor - MRVC 

4 SW4 Surface water 
stream near Karjat 
Station 

Exact Location to be 
decided on site conditions 

18.92144 73.32218 Monthly 
- 

Contractor 
- 

MRVC 
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Table 31: Noise and Vibration Level Monitoring Plan 

Sr. 
No 

Sample 
Code 

Type of 
Sensitive 
Receptor 

Description 
of the 

location  

Criteria for 
Selection 

Location details  Monitoring Frequency  Implementation 

Supervision  
Latitude Longitude 

Construction 
Phase 

Operation 
Phase  

Construction 
Phase 

Operation 
Phase  

1 NV1 Residential 
Area  

Multistory 
Building near 
Br.70/1 

Located near minor 
bridge 70/1 
Construction activity 
due to proposed 
extension of bridge 

18.97797 73.13628 Noise level: 
Once in a 

week during 
construction  

 
Vibration 

level: 
Once in a year 

Noise & 
Vibration 

level: 
Quarterly 
during first 

year of 
operation 

Contractor External 
agency 

MRVC 

2 NV2 Residential 
Area  

Houses near 
RUB 75/2 at 
Bhingar 
village 

Located near RUB 
75/2 
Construction activity 
due to proposed 
extension of RUB  
Proximity to 
construction work  at 
station & increased 
rail traffic  

18.95824 73.18085 Noise level: 
Once in a 

week during 
construction  

 
Vibration 

level: 
Once in a year 

Noise & 
Vibration 

level: 
Quarterly 
during first 

year of 
operation 

Contractor External 
agency 

MRVC 

3 NV3 Residential 
Area  

Houses 
above 
Wavarle 
tunnel 

House located 
above tunnel  
Construction activity 
due to proposed 
tunneling work  

18.91903 73.28821 Noise level: 
Once in a 

week during 
construction  

 
Vibration 

level: 
Once in a year 

Noise & 
Vibration 

level: 
Quarterly 
during first 

year of 
operation 

Contractor External 
agency 

MRVC 

4 NV4 Residential 
Area  

Houses near 
Br.94/3 at 
Karjat 

Located within 
proposed rail 
boundary & minor 
bridge 94/3 
Proximity to 
construction work & 
increased rail traffic  

18.92221 73.32226 Noise level: 
Once in a 

week during 
construction  

 
Vibration 

level: 
Once in a year 

Noise & 
Vibration 

level: 
Quarterly 
during first 

year of 
operation 

Contractor External 
agency 

MRVC 

5 NV5 Religious 
Places 

Temple at 
Varose village 

Located near RUB 
83/1 & Minor bridge 

18.90439 73.22132 Noise level: 
Once in a 

Noise & 
Vibration 

Contractor External 
agency 

MRVC 
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Sr. 
No 

Sample 
Code 

Type of 
Sensitive 
Receptor 

Description 
of the 

location  

Criteria for 
Selection 

Location details  Monitoring Frequency  Implementation 

Supervision  
Latitude Longitude 

Construction 
Phase 

Operation 
Phase  

Construction 
Phase 

Operation 
Phase  

83/2  
Construction activity 
due to proposed 
extension work 

week during 
construction  

 
Vibration 

level: 
Once in a year 

level: 
Quarterly 
during first 

year of 
operation 

6 NV6 Schools ZP Primary 
School at 
Barwahi 
village 

Located at hilltop at 
higher elevation 
level than the 
railway track 
Proposed work 
required cutting of 
hill (upto 19 m) 

18.92871 73.19957 Noise level: 
Once in a 

week during 
construction  

 
Vibration 

level: 
Once in a year 

Noise & 
Vibration 

level: 
Quarterly 
during first 

year of 
operation 

Contractor External 
agency 

MRVC 

7 NV7 Schools  Secondary 
School at 
Mohope 
village 

Open space 
between receptor 
and railway tracks  
Proximity to 
construction work & 
increased rail traffic  

18.94264 73.19677 Noise level: 
Once in a 

week during 
construction  

 
Vibration 

level: 
Once in a year 

Noise & 
Vibration 

level: 
Quarterly 
during first 

year of 
operation 

Contractor External 
agency 

MRVC 

8 NV8 Schools  ZP Primary 
School at 
Wavarle 
village 

Located above 
tunnel  
Construction activity 
due to proposed 
tunneling work  

18.91892 73.28790 Noise level: 
Once in a 

week during 
construction  

 
Vibration 

level: 
Once in a year 

Noise & 
Vibration 

level: 
Quarterly 
during first 

year of 
operation 

Contractor External 
agency 

MRVC 

9 NV9 Major 
Construction 
Work 

Major Bridge 
70/3 
(Construction 
of RUB) 

Construction activity 
due to proposed 
RUB 

18.97589 73.14305 Noise level: 
Once in a 

week during 
construction  

 
Vibration 

level: 

Noise & 
Vibration 

level: 
Quarterly 
during first 

year of 
operation 

Contractor External 
agency 

MRVC 
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Sr. 
No 

Sample 
Code 

Type of 
Sensitive 
Receptor 

Description 
of the 

location  

Criteria for 
Selection 

Location details  Monitoring Frequency  Implementation 

Supervision  
Latitude Longitude 

Construction 
Phase 

Operation 
Phase  

Construction 
Phase 

Operation 
Phase  

Once in a year 

10 NV10 Major 

Construction 

Work 

Major Bridge 
68/2 
(Construction 
of new 
bridge)  

Construction of new 
bridge 

18.98601 73.12680 Noise level: 
Once in a 

week during 
construction  

 
Vibration 

level: 
Once in a year 

Noise & 
Vibration 

level: 
Quarterly 
during first 

year of 
operation 

Contractor External 
agency 

MRVC 

11 NV11 Major 

Construction 

Work 

Nadhal tunnel 
(Construction 
of new tunnel) 

Construction of new 
tunnel 

18.90398 73.21733 Noise level: 
Once in a 

week during 
construction  

 
Vibration 

level: 
Once in a year 

Noise & 
Vibration 

level: 
Quarterly 
during first 

year of 
operation 

Contractor External 
agency 

MRVC 

12 NV12 Major 

Construction 

Work 

Utility Pipeline 
below 
underpass at 
WTP, 
between 
Chainage: 
80/14 to 
80/15 

Proximity to 
construction work & 
increased rail traffic  

18.91688 73.20642 Noise level: 
Once in a 

week during 
construction  

 
Vibration 

level: 
Once in a year 

Noise & 
Vibration 

level: 
Quarterly 
during first 

year of 
operation 

Contractor External 
agency 

MRVC 
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The contractor shall monitor following aspects: 

 Daily visual observations of visible dust at project sites and labour camps 

 Daily visual observations of water use and drainage at project sites and labour camps 

 Daily inspection of solid waste segregation, storage, recycling and disposal; proper 

storage/handling of hazardous materials and fuels 

 Daily visual inspections of Community Health and Safety Accident, injury, inconvenience, 

delay, loss of income 

 Weekly visual inspections of accident records and other records at construction site 

 

MRVC also should monitor these aspects through PMC on quarterly basis. 

8.17 Environmental Budget  

this Report which needs to be borne. The proposed mitigation costs have been bifurcated in three 

parts as described below for Panvel-Karjat stretch. 

1) Costs which may be incurred by the contractor on environmental measures 

2) Cost may be incurred by the contractor which is already included as works (Civil/ mechanical/ 

electrical/labour amenities etc) but, related to Safety, Health and Environment 

3) Cost to be incurred by MRVC during construction and/or operation stage  

Following assumptions has been taken while preparing the estimates of expenditure on proposed 

mitigation measures and ESMP. 

 Construction duration is considered as 4 years (48 months). Out of total 48 months; work will 

be on hold during 4 months of monsoon every year. Hence, actual months of construction will 

be 32 months. 

 Number of labours working on construction site will be 1000. 

Based on the detailed expenditure calculated for the Environment Management, Total cost for ESMP 

- Mitigation Measures under the Scope of MRVC is INR 3,49,14,000 while Total cost for ESMP - 

Mitigation Measures under the Scope of Contractor is INR 3,73,24,826.67. Hence, the total cost for 

the Environmental Management for Panvel-Karjat stretch is INR 7,22,38,826.67. 

The BoQ format for the cost related to the environmental budget under the scope of the Contractor is 

presented in Annexure 14. 

8.18 Grievances Redressal Mechanism 

Grievance Redress Mechanism (GRM) is an arrangement for receiving, evaluating and facilitating the 

resolution of affected people’s concerns, complaints, and grievances about the borrower/client’s 

social and environmental performance on a project.  

The existing mechanisms of addressing project related complaints has been reviewed. As per the 

existing system Project affected People can approach concern land acquisition authority of District 

Collector office or concern Dy. CPM of the project. Both these authorities will redress the concern at 

their level if it is within their authority otherwise it will be forwarded to District Collector office or HQ 

office of MRVC for redressal. The complainant may take recourse to the Court of law, if not satisfied 

or otherwise also. 

A Grievance Redress Mechanism having Grievance Redress Committees (GRCs) in Panvel-Karjat 

alignments has been suggested to supplement the existing system. The GRCs will have 
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representatives from the community, local NGOs and the implementing agency. The Complaints 

received by the GRCs will be handled according to the existing procedures, which are in tandem with 

the Bank’s requirements..  

 

The Project-affected People’s Mechanism (PPM) has been established by the AIIB to provide an 

opportunity for an independent and impartial review of submissions from Project-affected people 

who believe they have been or are likely to be adversely affected by AIIB’s failure to implement its 

ESF in situations when their concerns cannot be addressed satisfactorily through Project-level GRM 

or AIIB Management’s processes. It has been advised that a multi-tier GRM will be constituted for 

the Project in line with the prescriptions of the PPM Policy of the Bank, building on the existing 

complaint mechanisms. 

MRVC will develop a Grievances Redressal Cell to receive and respond to the concerns, complaints, 

and grievances received from the stakeholders. The phone numbers and communication addresses 

for grievances will be displayed at various locations near construction site. The grievances will be 

received by following ways: 

 Letter to Grievances Redressal Cell 

 Telephonic grievances on the phone number linked to Grievances Redressal Cell. The 

grievances received telephonically will be noted in the telephonic grievances register. 

 Grievances communicated to the field staff of MRVC/PMC/Contractor verbally by the 

stakeholders. The field staff of MRVC/PMC/Contractor should insist the stakeholders to give 

the written complaint which will be given to the Grievances Redressal Cell. 

The Grievances which can be addressed shall include but not limited to: 

 Noise pollution due to vehicular traffic, machinery etc. 

 Air pollution due to construction activities 

 Contamination of waterbodies due to disposal of any type of waste such as solid waste from 

labour camps, construction and demolition waste, oil spills etc.  

 Use of productive land for material transportation or storage or labour camps without 

necessary permissions from concerned authority 

 Issues related to compensation for land acquired 

 Damage to any cultural or physical resources outside the project area 

 Misbehaviour of labour with the local community 

 Improper construction site management, improper storage or disposal of waste / debris 

material, inadequate safety practices, damage to cultural or public properties and issues 

between the labour force and the local community.  

 Grievances related to land acquisition, compensation and resettlement  will include issues 

such as computation of compensation,  land measurement, eligibility, non-inclusion in the list 

of PAPs, valuation of structures, trees etc. 

There will be Grievance Redress Committee to hear and redress the grievances, if any, of the project 

affected families and project affected people at local level as well as in the Head Quarter level in 

Mumbai. The Grievance Redress Mechanism will be at two levels. Tier 1 will consist of the Contactors 

and PMC. Tier 2 will be officers of MRVC. The working mechanism of Tier 1 and Tier 2 shall be as 

follows: 

Tier 1:  This will be the first level of grievance redress at field level and will consist of the Project 

affected persons representatives, Contactors and PMC. The Contractor at the field level to the extent 

possible will address the problem and try and resolve the complaint. The PMC will ensure the 

successful redress of the compliant and report to the Grievance Redress Cell. PMC will also monitor 
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the implemented action in the field. The time taken at the field level to address grievances will be 14 

days.  

 

The field level PMC and Contractors will consider any grievance of project affected families, give its 

decision in writing within a stipulated time preferable within 2 week, and keep record of such 

decisions. If the aggrieved party is not satisfied with the decision, appeal could be made to Grievance 

Redress Committee at Head Quarter level. 

 

Tier 2: This will include officers from MRVC. The members will include Chief Project Managers 

(CPMs) and Deputy CPMs, Social Expert (1 staff) and Environment Expert (1 staff). The Grievance 

Redress Committee at Head Quarter level  shall be chaired by the respective CPM and  Financial 

Advisor and Chief Account Officer (FA& CAO) officials from MRVC and nominated officer from 

MMRDA shall be the members of the committee. The time taken to redress grievances will be 2 week 

at this level. The GRC at Head Quarter level is presented below. 

 

I CPM, MRVC Chairman 

II FA & CAO, MRVC  Member 

III Deputy CPMs  Member 

IV Nominated Officer from MMRDA Member 

V  Environment Experts  (1)  Member 

VI Social  Expert (1) Member  

  

Grievance Redress Committee at the Head quarter will comprise of separate line of redress for Land 

Acquisition matters and Resettlement matters. For land acquisition the aggrieved person will first 

approach the concerned Sub divisional Officer (SDO), followed by the Deputy CPM and finally the 

CPM. Alternately, the concerned SDO can also route the unresolved grievances through the Collector 

and then the concerned Additional Divisional Commissioner. 

For resettlement related matters, for non-title holders, the affected person will first approach the 

concerned Project Implementation Unit of MMRDA, then the Chief, Social Development Cell of 

MMRDA. 

Public Relation Officer (PRO) will be a nodal person who will transmit the letter/telephonic grievances 

register to the respective departments e.g. Social, Environment, Civil, Mechanical, Electrical etc. 

within MRVC. PRO will be part of both the tiers.  Based on the response received from the technical 

team, PRO will respond back to the respective stakeholders via letter/email/telephonic communication 

regarding the complaints. PRO will also pass on the response of concerns, complaints, and 

grievances to the contactor and PMC for implementation of the actions suggested by MRVC on the 

grievances. 

The PRO shall disseminate the roles and responsibilities of its members and encourage the public to 

approach it in case they have any concern related to project implementation.  

The complainant may take recourse to the Court of law, if dissatisfied with the verdict of the GRM. 

Project Affected Families are expected to approach the court of law after exhausting the remedy of 

GRC mechanism. However, establishment of grievance redress mechanism does not bar any one 

from approaching the court of law. 
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Section 9 Conclusion 
 
Navi Mumbai is developed as alternative growth centre aimed to decongest Mumbai by siphoning off 

the over concentration of jobs and population in Mumbai. The Navi Mumbai area has witnessed rapid 

urbanization and population growth in recent years on account of new development as international 

airport, Panvel as junction for southbound trains and rapid industrialization. The rapid regional 

development has increased the demand for physical, social and commercial infrastructure in Panvel -

Karjat area. Thus in conjunction with the need of the area, Mumbai Rail Vikas Corporation (MRVC) 

has proposed the double line corridor between Panvel & Karjat. This will facilitate direct connectivity of 

Navi Mumbai to other parts of the country. 

The impacts of the proposed project will mainly be subjected to construction phase. However, strict 

adherence to the various mitigation measures as identified under the ESMP, strengthened by 

adequate environmental monitoring and good construction practices will go a long way in effective 

reducing the impacts to a minimum level. 

The project will have significant positive impacts as: 

o The proposed two lines will run Suburban services between Panvel & Karjat considering 

significant growth in Navi Mumbai area and will support additional Mail/Express trains. Thus, the 

running of fast suburban services in future will increase commuter’s convenience. 

o The introduction of double line rail corridor will lead to savings on account of prevention of 

accidents and pollution and will also save time of commuters travelling by various modes of 

road transport. 

o Reduction in traffic congestion will save the capital investment, vehicle operating cost, fuel 

consumption. 

o With double corridor line, trains on the Konkan Railway Corporation Ltd (KRCL) to Madgaon, 

Mangalore and Ernakulam from Pune will be diverted through this route, which will increase the 

carrying capacity of the route. 

o The Double Corridor will provide direct connectivity of Navi Mumbai to other parts of the 

country. Thus, Panvel can become a terminal station for trains towards southern Maharashtra, 

Goa, Karnataka, Tamil Nadu and Kerala, which will enhance the capacity for fast transport. 

Thus it can be concluded that the proposed project is environmentally acceptable and will not only 

bring economic, social and environmental benefits to the local communities in the area but also 

makes a step forward in bringing better solutions for balanced growth throughout the region of Navi 

Mumbai and alleviate the issues of environment as encountered in rapidly growing metro cities. 
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Demographic & Socio-economic Profile for Panvel-Karjat Stretch 

Sr. 
No  

Name of the 
Place  

No. of 
Households  Total Population 

Average 
Household 

Size 
No. of Males No. of Females 

Sex Ratio 
(Female/ 

1000 males) 
% of Males % of 

Females SC Population % of SC 
Population  ST Population % of ST 

Population 

2001 2011 2001 2011 2001 2011 2001 2011 2001 2011 2001 2011 2001 2011 2001 2011 2001 2011 2001 2011 2001 2011 2001 2011 

D1 Raigad District 478933 611790 2207929 2634200 5 4 1117628 1344345 1090301 1289855 976 959 51 51 49 49 53667 134952 2 5 269124 305125 12 12 

T1 Panvel Taluka 90008 176364 422522 750236 5 4 224560 397228 197962 353008 882 889 53 53 47 47 12195 49799 3 7 36575 48162 9 6 

T2 Khalapur Taluka 39187 46520 183604 207464 5 4 98220 109225 85384 98239 869 899 53 53 47 47 5052 13494 3 7 25437 30793 14 15 

T3 Karjat Taluka  36467 44451 184420 212051 5 5 94724 107870 89696 104181 947 966 51 51 49 49 3041 11507 2 5 40914 50756 22 24 

1 Panvel (M Cl) 23894 43107 104058 180020 4 4 54963 92484 49095 87536 893 946 53 51 47 49 4924 14464 5 8 2753 4301 3 2 

2 Kalundre (CT) 1784 1672 7584 6626 4 4 3928 3515 3656 3111 931 885 52 53 48 47 318 372 4 6 184 218 2 3 

3 Vichumbe 486 1624 2163 6332 4 4 1194 3512 969 2820 812 803 55 55 45 45 23 1012 1 16 39 152 2 2 

4 Usarli Kh 237 628 1114 2608 5 4 602 1397 512 1211 850 867 54 54 46 46 3 412 0 16 49 170 4 7 

5 Chikhale 298 443 1937 1899 7 4 1038 998 899 901 866 903 54 53 46 47 0 4 0 0 354 36 18 2 

6 Borle (Bherle) 148 52 777 216 5 4 380 119 397 97 1045 815 49 55 51 45 27 8 3 4 0 22 0 10 

7 Sangade 157 106 724 514 5 5 358 268 366 246 1022 918 49 52 51 48 0 9 0 2 0 271 0 53 

8 Belavali 270 367 1422 1660 5 5 707 816 715 844 1011 1034 50 49 50 51 0 3 0 0 0 19 0 1 

9 Bhingar 304 354 1420 1563 5 4 729 810 691 753 948 930 51 52 49 48 0 5 0 0 0 10 0 1 

10 Bherle 139 172 595 736 4 4 306 354 289 382 944 1079 51 48 49 52 0 0 0 0 595 731 100 99 

11 Bhingarwadi 147 169 777 832 5 5 397 429 380 403 957 939 51 52 49 48 0 8 0 1 0 20 0 2 

12 Mohope 75 80 396 386 5 5 184 182 212 204 1152 1121 46 47 54 53 4 0 1 0 0 0 0 0 

13 Poyanje 422 475 2114 2231 5 5 1067 1110 1047 1121 981 1010 50 50 50 50 100 100 5 4 307 375 15 17 

14 Pali Bk 44 53 160 222 4 4 81 109 79 113 975 1037 51 49 49 51 0 0 0 0 145 202 91 91 

15 Barwai 250 282 1224 1306 5 5 651 681 573 625 880 918 53 52 47 48 218 174 18 13 253 302 21 23 

16 Bhokarpada 193 147 1030 766 5 5 585 397 445 369 761 929 57 52 43 48 4 14 0 2 0 0 0 0 

17 Lodhivali 575 514 2384 2005 4 4 1252 1040 1132 965 904 928 53 52 47 48 25 41 1 2 194 262 8 13 

18 Nadhal 196 418 900 1911 5 5 478 995 422 916 883 921 53 52 47 48 55 209 6 11 625 901 69 47 

19 Chouk Manivali 537 735 2472 3309 5 5 1271 1716 1201 1593 945 928 51 52 49 48 56 65 2 2 312 921 13 28 

20 Hatnoli 544 674 2611 2837 5 4 1394 1483 1217 1354 873 913 53 52 47 48 66 132 3 5 188 242 7 9 

21 Morbe 120 69 563 344 5 5 279 183 284 161 1018 880 50 53 50 47 0 7 0 2 200 0 36 0 

22 Bhilvale 168 189 786 878 5 5 405 443 381 435 941 982 52 50 48 50 0 45 0 5 385 514 49 59 

23 Borgaon Bk 27 39 164 188 6 5 83 94 81 94 976 1000 51 50 49 50 0 0 0 0 0 2 0 1 

24 Wavarle 248 274 1305 1361 5 5 700 687 605 674 864 981 54 50 46 50 10 26 1 2 304 348 23 26 

25 Halivali 214 330 1093 1523 5 5 586 794 507 729 865 918 54 52 46 48 6 82 1 5 43 133 4 9 

26 Deulwadi 76 298 440 1339 6 4 231 672 209 667 905 993 53 50 48 50 0 71 0 5 0 55 0 4 

27 Kirawali 373 260 1885 1260 5 5 969 624 916 636 945 1019 51 50 49 50 33 151 2 12 208 134 11 11 

28 Karjat (M Cl) 5594 6820 25531 29663 5 4 13206 15248 12325 14415 933 945 52 51 48 49 1104 3693 4 12 877 1418 3 5 

29 Brahamnoli 31 43 137 167 4 4 63 78 74 89 1175 1141 46 47 54 53 0 1 0 1 105 118 77 71 

30 Vanjhale 143 166 708 737 5 4 382 385 326 352 853 914 54 52 46 48 0 9 0 1 90 72 13 10 
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Demographic & Socio-economic Profile for Panvel-Karjat Stretch 

Sr. 
No  

Name of the 
Place  

Literate Population Male Literate Female Literate Literacy 
Rate (%) 

Male 
Literacy 
Rate (%) 

Female 
Literacy 
Rate (%) 

Total Workers  Total Male 
Workers 

Total Female 
Workers 

% of 
Workers 

% of Male 
Workers 

% of 
Female 

Workers  
2001 2011 2001 2011 2001 2011 2001 2011 2001 2011 2001 2011 2001 2011 2001 2011 2001 2011 2001 2011 2001 2011 2001 2011 

D1 Raigad District 1458324 1939994 822913 1059692 635411 880302 66 74 74 79 58 68 913995 1072969 588943 753843 325052 319126 41 41 53 56 30 25 

T1 Panvel Taluka 288670 575681 168843 319292 119827 256389 68 77 75 80 61 73 157321 287203 121119 226392 36202 60811 37 38 54 57 18 17 

T2 Khalapur Taluka 123013 150641 72369 84432 50644 66209 67 73 74 77 59 67 72741 80044 54611 62924 18130 17120 40 39 56 58 21 17 

T3 Karjat Taluka  112949 150685 65795 82766 47154 67919 61 71 69 77 53 65 74364 86164 49959 60214 24405 25950 40 41 53 56 27 25 

1 Panvel (M Cl) 80493 151693 44433 79450 36060 72243 77 84 81 86 73 83 36341 67994 29966 51435 6375 16559 35 38 55 56 13 19 

2 Kalundre (CT) 5949 5074 3220 2798 2729 2276 78 77 82 80 75 73 2343 2419 2036 2027 307 392 31 37 52 58 8 13 

3 Vichumbe 1470 4856 922 2833 548 2023 68 77 77 81 57 72 1033 2615 729 2113 304 502 48 41 61 60 31 18 

4 Usarli Kh 734 2039 435 1138 299 901 66 78 72 81 58 74 480 893 312 747 168 146 43 34 52 53 33 12 

5 Chikhale 1420 1461 841 809 579 652 73 77 81 81 64 72 779 666 426 540 353 126 40 35 41 54 39 14 

6 Borle (Bherle) 518 154 302 85 216 69 67 71 79 71 54 71 389 100 239 73 150 27 50 46 63 61 38 28 

7 Sangade 520 273 302 159 218 114 72 53 84 59 60 46 201 183 172 152 29 31 28 36 48 57 8 13 

8 Belavali 895 1220 524 636 371 584 63 73 74 78 52 69 1050 686 541 477 509 209 74 41 77 58 71 25 

9 Bhingar 922 1102 544 631 378 471 65 71 75 78 55 63 572 798 368 554 204 244 40 51 50 68 30 32 

10 Bherle 166 365 111 209 55 156 28 50 36 59 19 41 321 331 166 214 155 117 54 45 54 60 54 31 

11 Bhingarwadi 528 661 303 367 225 294 68 79 76 86 59 73 253 244 169 209 84 35 33 29 43 49 22 9 

12 Mohope 279 299 141 153 138 146 70 77 77 84 65 72 129 141 93 111 36 30 33 37 51 61 17 15 

13 Poyanje 1249 1583 736 855 513 728 59 71 69 77 49 65 869 915 598 622 271 293 41 41 56 56 26 26 

14 Pali Bk 25 55 21 36 4 19 16 25 26 33 5 17 100 83 51 49 49 34 63 37 63 45 62 30 

15 Barwai 558 846 378 477 180 369 46 65 58 70 31 59 420 513 381 419 39 94 34 39 59 62 7 15 

16 Bhokarpada 825 636 507 354 318 282 80 83 87 89 71 76 385 246 363 233 22 13 37 32 62 59 5 4 

17 Lodhivali 1816 1606 981 853 835 753 76 80 78 82 74 78 924 706 726 559 198 147 39 35 58 54 17 15 

18 Nadhal 376 1042 240 600 136 442 42 55 50 60 32 48 390 905 270 561 120 344 43 47 56 56 28 38 

19 Chouk Manivali 1717 2158 952 1186 765 972 69 65 75 69 64 61 937 1226 729 995 208 231 38 37 57 58 17 15 

20 Hatnoli 1905 2046 1103 1128 802 918 73 72 79 76 66 68 1130 935 761 811 369 124 43 33 55 55 30 9 

21 Morbe 306 220 184 125 122 95 54 64 66 68 43 59 208 103 148 84 60 19 37 30 53 46 21 12 

22 Bhilvale 356 451 232 260 124 191 45 51 57 59 33 44 335 320 258 261 77 59 43 36 64 59 20 14 

23 Borgaon Bk 115 151 64 80 51 71 70 80 77 85 63 76 93 49 49 48 44 1 57 26 59 51 54 1 

24 Wavarle 691 827 443 453 248 374 53 61 63 66 41 55 513 438 391 359 122 79 39 32 56 52 20 12 

25 Halivali 796 1144 469 630 327 514 73 75 80 79 64 71 338 536 299 429 39 107 31 35 51 54 8 15 

26 Deulwadi 307 1031 183 540 124 491 70 77 79 80 59 74 144 535 117 419 27 116 33 40 51 62 13 17 

27 Kirawali 1282 950 743 506 539 444 68 75 77 81 59 70 650 432 498 351 152 81 34 34 51 56 17 13 

28 Karjat (M Cl) 19134 23531 10479 12522 8655 11009 75 79 79 82 70 76 8333 10350 6683 8035 1650 2315 33 35 51 53 13 16 

29 Brahamnoli 17 91 12 48 5 43 12 54 19 62 7 48 63 70 42 38 21 32 46 42 67 49 28 36 

30 Vanjhale 442 531 260 293 182 238 62 72 68 76 56 68 228 251 221 212 7 39 32 34 58 55 2 11 



   
Final Environment Assessment Report  
for Doubling of Panvel-Karjat Section 

Annexure 

 

 
 

Demographic & Socio-economic Profile for Panvel-Karjat Stretch 
Sr. 
No  Name of the Place  

Main Workers  Male Main 
Workers 

Female Main 
Workers  

% of Main 
Workers 

% of Male 
Main 

Workers 

% of Female 
Main 

Workers  
Marginal Workers Male Marginal 

Workers 
Female Marginal 

Workers 
% of Marginal 

Workers 
% of Male 
Marginal 
Workers 

% of Female 
Marginal 
Workers  

2001 2011 2001 2011 2001 2011 2001 2011 2001 2011 2001 2011 2001 2011 2001 2011 2001 2011 2001 2011 2001 2011 2001 2011 

D1 Raigad District 664689 858825 484273 641655 180416 217170 73 80 82 85 56 68 249306 214144 104670 112188 144636 101956 27 20 18 15 44 32 

T1 Panvel Taluka 126407 250535 105689 204698 20718 45837 80 87 87 90 57 75 30914 36668 15430 21694 15484 14974 20 13 13 10 43 25 

T2 Khalapur Taluka 55288 67818 46408 55450 8880 12368 76 85 85 88 49 72 17453 12226 8203 7474 9250 4752 24 15 15 12 51 28 

T3 Karjat Taluka  49732 62844 38510 47766 11222 15078 67 73 77 79 46 58 24632 23320 11449 12448 13183 10872 33 27 23 21 54 42 

1 Panvel (M Cl) 34121 61532 28563 47551 5558 13981 94 90 95 92 87 84 2220 6462 1403 3884 817 2578 6 10 5 8 13 16 

2 Kalundre (CT) 2076 2186 1852 1875 224 311 89 90 91 93 73 79 267 233 184 152 83 81 11 10 9 7 27 21 

3 Vichumbe 957 2282 706 1877 251 405 93 87 97 89 83 81 76 333 23 236 53 97 7 13 3 11 17 19 

4 Usarli Kh 297 807 275 680 22 127 62 90 88 91 13 87 183 86 37 67 146 19 38 10 12 9 87 13 

5 Chikhale 483 634 348 514 135 120 62 95 82 95 38 95 296 32 78 26 218 6 38 5 18 5 62 5 

6 Borle (Bherle) 227 99 159 73 68 26 58 99 67 100 45 96 162 1 80 0 82 1 42 1 33 0 55 4 

7 Sangade 100 143 90 120 10 23 50 78 52 79 34 74 101 40 82 32 19 8 50 22 48 21 66 26 

8 Belavali 385 657 354 459 31 198 37 96 65 96 6 95 665 29 187 18 478 11 63 4 35 4 94 5 

9 Bhingar 327 644 284 473 43 171 57 81 77 85 21 70 245 154 84 81 161 73 43 19 23 15 79 30 

10 Bherle 8 228 7 206 1 22 2 69 4 96 1 19 313 103 159 8 154 95 98 31 96 4 99 81 

11 Bhingarwadi 207 195 144 172 63 23 82 80 85 82 75 66 46 49 25 37 21 12 18 20 15 18 25 34 

12 Mohope 96 122 83 106 13 16 74 87 89 95 36 53 33 19 10 5 23 14 26 13 11 5 64 47 

13 Poyanje 545 697 426 544 119 153 63 76 71 87 44 52 324 218 172 78 152 140 37 24 29 13 56 48 

14 Pali Bk 43 70 42 45 1 25 43 84 82 92 2 74 57 13 9 4 48 9 57 16 18 8 98 26 

15 Barwai 398 342 366 299 32 43 95 67 96 71 82 46 22 171 15 120 7 51 5 33 4 29 18 54 

16 Bhokarpada 343 244 335 232 8 12 89 99 92 100 36 92 42 2 28 1 14 1 11 1 8 0 64 8 

17 Lodhivali 782 614 687 504 95 110 85 87 95 90 48 75 142 92 39 55 103 37 15 13 5 10 52 25 

18 Nadhal 246 836 210 529 36 307 63 92 78 94 30 89 144 69 60 32 84 37 37 8 22 6 70 11 

19 Chouk Manivali 778 1113 639 933 139 180 83 91 88 94 67 78 159 113 90 62 69 51 17 9 12 6 33 22 

20 Hatnoli 984 857 686 759 298 98 87 92 90 94 81 79 146 78 75 52 71 26 13 8 10 6 19 21 

21 Morbe 178 57 134 45 44 12 86 55 91 54 73 63 30 46 14 39 16 7 14 45 9 46 27 37 

22 Bhilvale 128 209 110 192 18 17 38 65 43 74 23 29 207 111 148 69 59 42 62 35 57 26 77 71 

23 Borgaon Bk 53 47 34 46 19 1 57 96 69 96 43 100 40 2 15 2 25 0 43 4 31 4 57 0 

24 Wavarle 511 393 391 332 120 61 100 90 100 92 98 77 2 45 0 27 2 18 0 10 0 8 2 23 

25 Halivali 281 354 250 289 31 65 83 66 84 67 79 61 57 182 49 140 8 42 17 34 16 33 21 39 

26 Deulwadi 87 497 82 401 5 96 60 93 70 96 19 83 57 38 35 18 22 20 40 7 30 4 81 17 

27 Kirawali 509 392 434 320 75 72 78 91 87 91 49 89 141 40 64 31 77 9 22 9 13 9 51 11 

28 Karjat (M Cl) 7212 9287 5929 7346 1283 1941 87 90 89 91 78 84 1121 1063 754 689 367 374 13 10 11 9 22 16 

29 Brahamnoli 21 70 21 38 0 32 33 100 50 100 0 100 42 0 21 0 21 0 67 0 50 0 100 0 

30 Vanjhale 144 244 139 207 5 37 63 97 63 98 71 95 84 7 82 5 2 2 37 3 37 2 29 5 
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ANNEXURE 2: SENSITIVE RECEPTORS IN THE AREA OF 
INFLUENCE OF PANVEL-KARJAT STRETCH 
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ANNEXURE 3: STRIP MAPPING FOR DIRECT IMPACT ZONE OF 
PANVEL-KARJAT STRETCH 
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ANNEXURE 4: LANDUSE MAP OF OF PANVEL-KARJAT 
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ANNEXURE 5: HABITAT TYPES OF FLORA AND FAUNA IN 
PANVEL-KARJAT STRETCH 
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ANNEXURE 6: CHAINAGEWISE TREE SURVEY DETAILS 
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Chainagewise Tree Survey Details for Panvel-Karjat Section 

Sl 
No. 

Ch.no Name of tree Girth Height 

1 CH 0900 BOR 0.25M 2.5M 

2  BOR 0.35M 3.10M 

3  JUNGLI 0.35M 3.50M 

4  JUNGLI 0.45M 2.10M 

5  JUNGLI 0.30M 2.50M 

6  JUNGLI 0.65M 3.40M 

7  BOR 0.25M 2.0M 

8  BOR 0.30M 3.50M 

9  BOR 0.45M 2.50M 

10  JUNGLI 0.75M 3.50M 

11  BABHUL 0.30M 3.40M 

12  JUNGLI 0.25M 2.50M 

13  JUNGLI 0.35M 3.50M 

14  CHINCH 0.45M 3.50M 

15 CH 1000 JUNGLI 0.40M 4.20M 

16  CHINCH 1.20M 4.50M 

17  BOR 0.40M 3.50M 

18  JUNGLI 0.80M 4.10M 

19  CHINCH 1.20M 4.50M 

20  JUNGLI 0.35M 2.80M 

21 CH 1900 NILGIRI 1.45M 5.20M 

22  BABHUL 0.60M 3.50M 

23  JUNGLI 0.40M 2.0M 

24  BOR 0.45M 3.50M 

25  JUNGLI 0.65M 4.00M 

26  BOR 0.6M 2M 

27  BOR 0.40M 2.50M 

28  BOR 0.50M 2.10M 

29  UMBR 0.75M 2.40M 

30  CHINCH 0.90M 4.40M 

31  JUNGLI 0.30M 2.10M 

32 CH 2000 JUNGLI 0.80M 6M 

33  JUNGLI 1.60M 4.80M 

34  CHINCH 0.80M 4M 

35 CH 2100 JUNGLI 0.30M 2.80M 

36  JUNGLI 0.40M 3.20M 

37  BOR 0.35M 2.50M 

38  BOR 0.40M 3.0M 

39  LIMB 0.25M 3.50M 

40  JAMB 0.60M 2.50M 

41  BOR 0.65M 4.00M 

42  BOR 0.35M 3.00M 

43  BOR 0.30M 2.00M 

44  JUNGLI 0.25M 3.50M 

45  BOR 0.35M 3.50M 

46  BOR 0.60M 4.05M 

47 CH 2200 BOR 0.35M 2.50M 

48  MANGO 0.45M 4.10M 
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Sl 
No. 

Ch.no Name of tree Girth Height 

49  BOR O.25M 2.50M 

50  BADAM 0.35M 4.40M 

51  BOR 0.25M 1.80M 

52  BOR 0.40M 2M 

53  BOR 0.80M 4.40M 

54  MANGO 0.70M 5.50M 

55  BADAM 0.65M 6.10M 

56  MANGO 0.25M 3.50M 

57  MANGO 0.30M 4.10M 

58  MANGO 0.25M 4.50M 

59  BADAM 0.35M 3.80M 

60  BOR 0.34M 4.10M 

61  JAMBHUL 0.50M 2.50M 

62  BOR 0.65M 4.50M 

63  JAMBHUL 0.40M 5.10M 

64  JAMBHUL 0.25M 3.50M 

65  COCONUT T 0.85M 4.50M 

66  JAMBHUL 0.25M 3.80M 

67  BADAM 0.65M 6.50M 

68  MANGO 0.45M 4.20M 

69  BADAM 0.30M 3.50M 

70  COCONUT T 0.65M 4.40M 

71  COCONUT T 0.85M 6.50M 

72  COCONUT T 0.90M 8.50M 

73  COCONUT T 1.10M 8M 

74  COCONUT T 0.90M 8.80M 

75  COCONUT T 1.05M 7.20M 

76  COCONUT T 0.90M 8.10M 

77  MANGO 0.45M 4.50M 

78  BAMBU T 0.90M 5.50M 

79  JUNGLI 0.30M 3.50M 

80  COCONUT T 0.90M 8.5M 

81 CH 2300 BOR 0.45M 4.40M 

82  JUNGLI 0.85M 4.50M 

83  JUNGLI 0.65M 5.10M 

84  BOR 0.90M 4.10M 

85  JUNGLI 0.45M 4.20M 

86  CHINCH 0.85M 4.40M 

87  CHINCH 0.45M 5.20M 

88  JUNGLI 0.45M 4.20M 

89  BOR 0.90M 4.10M 

90  JUNGLI 0.65M 5.10M 

91  JUNGLI 0.85M 4.20M 

92  BOR 0.45M 4.40M 

93  JUNGLI 0.25M 3.40M 

94  BOR 0.45M 4.20M 

95  BOR 0.55M 4.50M 

96  JUNGLI 0.85M 3.40M 
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No. 

Ch.no Name of tree Girth Height 

97  UMBR 0.55M 4.40M 

98  BOR 0.45M 3.50M 

99  BOR 0.35M 4.40M 

100  BOR 0.50M 4.20M 

101 CH2400 JUNGLI 0.30M 4.00M 

102  BOR 0.40M 5.00M 

103  LOKHANDI 0.40M 2.00M 

104  CHINCH 0.45M 4.00M 

105  BOR 0.50M 3.00M 

106  JUNGLI 0.60M 4.00M 

107  UMBR 1.05M 6.00M 

108  UMBR 1.10M 6.00M 

109  JUNGLI 0.35M 2.00M 

110  BOR 0.40M 2.50M 

111  CHINCH 0.70M 2.00M 

112  JUNGLI 0.50M 4.00M 

113  JUNGLI 0.60M 3M 

114  BOR 0.80M 4.00M 

115  UMBR 0.90M 4.00M 

116  UMBR 1.10M 4.00M 

117  UMBR 0.45M 2.50M 

118  SUBABHUL 0.35M 2.00M 

119  JUNGLI 0.40M 1.50M 

120  BAMBU T 0.25M 2.00M 

121  BAMBU T 0.25M 2.00M 

122  JUNGLI 0.520M 2.00M 

123  SUBABHUL 0.55M 2.50M 

124  JUNGLI 0.45M 2.00M 

125  BOR 0.40M 2.00M 

126 CH 2500 JAMBHUL 1.20M 5.00M 

127  MANGO 0.55M 3.00M 

128  JUNGLI 0.45M 3.00M 

129  SUBABHUL 1.20M 7.00M 

130  JUNGLI 1.10M 7.00M 

131  SUBABHUL 0.80M 6.00M 

132  JUNGLI 0.75M 4.00M 

133  JUNGLI 0.80M 4.00M 

134  JAMBHUL 0.85M 5.00M 

135  CHINCH 0.90M 7.00M 

136  BAMBU T 0.25M 5.00M 

137  JUNGLI 0.95M 6.00M 

138  JUNGLI 1.10M 5.00M 

139  CHINCH 0.50M 2.00M 

140  BOR 0.40M 1.50M 

141 CH 2600 JUNGLI 1.20M 6.00M 

142  JUNGLI 0.95M 5.00M 

143  JUNGLI 0.85M 4.00M 

144  JUNGLI 0.54M 2.00M 
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No. 

Ch.no Name of tree Girth Height 

145  PALAS 0.45M 2.00M 

146  JUNGLI 0.90M 5.50M 

147  JUNGLI 1.10M 5.50M 

148  JUNGLI 1.25M 6.00M 

149 CH 2700 BOR 0.40M 2.00M 

150  BOR 0.55M 2.00M 

151  BOR 0.40M 2.00M 

152  UMBR 0.80M 2.00M 

153  BOR 0.70M 2.00M 

154  SHIMLA 0.80M 4.00M 

155  BOR 0.50M 2.00M 

156  PALAS 0.40M 2.00M 

157  CHINCH 1.40M 5.00M 

158  SHIMLA 0.40M 4.00M 

159  BOR 0.40M 1.50M 

160  BOR 0.60M 3.00M 

161  SHIMLA 0.60M 4.00M 

162  JUNGLI 0.70M 5.00M 

163  CHINCH 1.30M 5.00M 

164  JUNGLI 0.50M 4.00M 

165  UMBR 0.70M 3.00M 

166  KATHOR 0.55M 2.50M 

167  BOR 0.60M 2.00M 

168  BOR 0.90M 4.00M 

169  LOKHANDI 0.70M 4.00M 

170  UMBR 1.40M 7.00M 

171  BOR 0.60M 3.00M 

172  LOKHANDI 0.70M 5.00M 

173  SHIMLA 0.70M 5.00M 

174  UMBR 0.78M 3.00M 

175  LOKHANDI 0.50M 4.00M 

176  LOKHANDI 0.70M 1.50M 

177  UMBR 1.10M 3.50M 

178  UMBR 1.40M 4.50M 

179  UMBR 2.10M 6.00M 

180  BOR 0.40M 2.00M 

181  BOR 0.45M 4.00M 

182  UMBR 1.90M 7.00M 

183  UMBR 0.70M 3.00M 

184  SHIMLA 0.40M 2.00M 

185  SHIMLA 1.00M 7.00M 

186  SHIMLA 0.40M 5.00M 

187  SHIMLA 0.80M 4.00M 

188  UMBR 0.40M 2.00M 

189  SHIMLA 0.40M 3.00M 

190  JUNGLI 0.70M 6.00M 

191  UMBR 0.80M 5.00M 

192  JUNGLI 0.40M 2.00M 
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193 CH 2800 JUNGLI 0.90M 5.00M 

194  CHINCH 0.70M 7.00M 

195  CHINCH 0.80M 4.00M 

196  SALAR 0.40M 4.00M 

197  UMBR 0.70M 3.00M 

198  UMBR 1.00M 7.00M 

199  CHINCH 1.50M 8.00M 

200  BOR 0.40M 3.50M 

201  DHAMN 0.40M 3.00M 

202  BOR 0.60M 4.50M 

203  BOR 0.40M 3.00M 

204  BOR 0.70M 4.00M 

205 CH 2900 SHIMLA 0.70M 7.00M 

206  JUNGLI 0.50M 3.50M 

207  DHAMN 0.40M 5.00M 

208  BOR 0.40M 3.00M 

209  UMBR 0.80M 4M 

210  JUNGLI 1.60M 9M 

211  JUNGLI 0.60M 5.00M 

212  SUBABHUL 0.90M 7.00M 

213  KATHOR 0.40M 2.50M 

214  KATHOR 0.60M 3.00M 

215  SUBABHUL 0.40M 4.00M 

216  UMBR 0.70M 7.00M 

217  JUNGLI 0.80M 6.00M 

218  SUBABHUL 0.50M 4.00M 

219 CH 3000 UMBR 0.80M 4.00M 

220  SUBABHUL 0.50M 6.00M 

221  UMBR 0.90M 9.00M 

222  UMBR 0.60M 7.00M 

223  JUNGLI 0.50M 2.00M 

224  SUBABHUL 0.50M 6M 

225  BOR 0.40M 4.00M 

226  MANGO 1.10M 9.00M 

227  SUBABHUL 0.40M 4.00M 

228  SUBABHUL 0.40M 5.00M 

229  SUBABHUL 0.80M 6.00M 

230  CHINCH 0.70M 3.00M 

231  SHIMLA 0.60M 8.00M 

232  SUBABHUL 0.40M 5.00M 

233  CHINCH 0.90M 4.00M 

234  SUBABHUL 0.70M 8.00M 

235  JUNGLI 1.00M 9.00M 

236  JAMBHUL 0.40M 8.00M 

237  SUBABHUL 0.90M 7.00M 

238  SUBABHUL 0.70M 7.00M 

239  SUBABHUL 1.00M 10.00M 

240  SUBABHUL 0.60M 1.50M 
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Sl 
No. 

Ch.no Name of tree Girth Height 

241  SUBABHUL 0.40M 1M 

242  JAMBHUL 0.70M 9.00M 

243  SUBABHUL 1.00M 10.00M 

244  SUBABHUL 0.60M 1.50M 

245  SUBABHUL 0.40M 1.00M 

246  JAMBHUL 0.70M 10.00M 

247  SUBABHUL 0.90M 11.00M 

248  MANGO 1.50M 10.00M 

249  SUBABHUL 0.40M 1.00M 

250  BOR 0.30M 2.00M 

251  SUBABHUL 0.40M 3.00M 

252  MANGO 0.60M 5.00M 

253  NILGIRI 1.00M 10.00M 

254  SUBABHUL 1.00M 7.00M 

255  SUBABHUL 0.70M 2.50M 

256  NILGIRI 1.20M 12.00M 

257  SHEVGA 0.60M 5.00M 

258  SUBABHUL 0.40M 4.00M 

259  SUBABHUL 0.40M 2.00M 

260  SINDHI 1.50M 4.00M 

261  SHEVGA 0.50M 4.00M 

262  SUBABHUL 0.40M 3.00M 

263  SHIMLA 0.40M 4.00M 

264  SUBABHUL 0.50M 3.00M 

265  PERU 0.40M 3.00M 

266  SUBABHUL 0.40M 3.00M 

267  SUBABHUL 0.60M 7.00M 

268  SUBABHUL 0.40M 8.00M 

269 CH 3100 SHIMLA 0.40M 5.00M 

270  UMBR 0.90M 5.00M 

271  SUBABHUL 0.40M 2.00M 

272  SUBABHUL 0.45M 4.00M 

273  PANGRA 0.50M 4.00M 

274  SUBABHUL 0.50M 6.00M 

275  SUBABHUL 0.40M 2.00M 

276  SUBABHUL 0.40M 6.00M 

277  JUNGLI 0.50M 4.00M 

278  SUBABHUL 0.40M 7.00M 

279  SUBABHUL 0.45M 1.80M 

280  UMBR 0.40M 3.00M 

281  SALAR 0.70M 5.00M 

282  SUBABHUL 0.60M 8.00M 

283  SUBABHUL 0.70M 9.00M 

284  SUBABHUL 0.40M 5.00M 

285  SUBABHUL 0.40M 5.00M 

286  SHIMLA 0.50M 6.00M 

287 CH 3200 SUBABHUL 0.40M 3.00M 

288  SUBABHUL 0.50M 3.00M 
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Sl 
No. 

Ch.no Name of tree Girth Height 

289  JUNGLI 0.70M 8.00M 

290  SUBABHUL 0.60M 10.00M 

291  JUNGLI 0.70M 8.00M 

292  BOR 0.70M 4.00M 

293  JUNGLI 0.90M 8.00M 

294  SUBABHUL 0.60M 7.00M 

295  JUNGLI 0.60M 7.00M 

296  NILGIRI 0.80M 9.00M 

297  NILGIRI 0.70M 8.00M 

298  NILGIRI 1.50M 10.00M 

299  NILGIRI 0.80M 7.00M 

300  NILGIRI 0.70M 9.00M 

301  NILGIRI 0.50M 7.00M 

302  NILGIRI 1.00M 10.00M 

303  JUNGLI 0.40M 4.00M 

304  NILGIRI 0.90M 11.00M 

305  NILGIRI 1.10M 11.00M 

306  BOR 0.55M 2.00M 

307  NILGIRI 1.10M 11.00M 

308  SHIMLA 0.40M 3.00M 

309  BOR 0.40M 6.00M 

310  BABUL 1.10M 7.00M 

311  BOR 0.50M 4.00M 

312  SHIMLA 0.60M 7.00M 

313  SUBABHUL 0.60M 9.00M 

314  SHIMLA 0.40M 8.00M 

315  JUNGLI 0.70M 8.00M 

316  BOR 1.00M 9.00M 

317  SHIMLA 0.50M 8.00M 

318 CH 3300 SHIMLA 0.40M 6.00M 

319  SHIMLA 0.50M 4.00M 

320  SHIMLA 0.40M 5.00M 

321  SHIMLA 0.40M 6.00M 

322  BOR 0.40M 4.00M 

323  BOR 0.50M 6.00M 

324  SHIMLA 0.40M 7.00M 

325  UMBR 0.40M 3.00M 

326  BOR 1.40M 3.00M 

327  UMBR 0.35M 1.00M 

328  SHIMLA 0.40M 3.00M 

329  BOR 0.50M 4.00M 

330 CH 3400 UMBR 0.60M 2.50M 

331  UMBR 0.70M 2.00M 

332  BOR 0.45M 3.00M 

333  JUNGLI 0.50M 4.00M 

334  SHIMLA 0.45M 5.00M 

335  BOR 0.60M 3.00M 

336  NILGIRI 1.10M 12.00M 
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Ch.no Name of tree Girth Height 

337  NILGIRI 0.50M 6.00M 

338  BOR 0.60M 3.00M 

339  JUNGLI 0.70M 5.00M 

340  SHIMLA 0.40M 2.00M 

341  BOR 0.60M 4.00M 

342  BOR 0.80M 5.00M 

343  BOR 0.60M 4.00M 

344  JUNGLI 0.70M 5.00M 

345 CH 3500 UMBR 0.40M 4.00M 

346  BOR 0.30M 3.00M 

347  UMBR 0.60M 7.00M 

348  UMBR 0.50M 4.00M 

349  BOR 0.40M 3.00M 

350  BOR 0.50M 4.00M 

351  BOR 0.40M 4.00M 

352  BOR 0.30M 2.00M 

353  BOR 1.50M 8.00M 

354  NILGIRI 0.90M 11.00M 

355  NILGIRI 1.10M 12.00M 

356  BOR 0.40M 4.00M 

357  JUNGLI 0.80M 6.00M 

358  BOR 0.40M 3.00M 

359  BOR 0.40M 2.00M 

360  BOR 0.40M 6.00M 

361  UMBR 0.50M 5.00M 

362  BOR 0.70M 6.00M 

363  MANGO 0.80M 9.00M 

364  MANGO 1.00M 7.00M 

365  SHIMLA 0.50M 7.00M 

366  JUNGLI 0.40M 3.00M 

367 CH 3600 BOR 0.40M 4.00M 

368  BOR 0.40M 3.00M 

369  UMBR 0.30M 3.00M 

370  JUNGLI 0.40M 3.00M 

371  BOR 0.40M 2.50M 

372  UMBR 0.45M 2.00M 

373  BABUL 0.90M 7.0M 

374  BABUL 1.20M 8.00M 

375  BABUL 0.70M 5.00M 

376  SUBABHUL 0.60M 7.00M 

377  BABUL 0.90M 5M 

378  UMBR 0.70M 4.00M 

379  UMBR 0.40M 3.00M 

380  APTA 0.50M 3.00M 

381  SUBABHUL 0.40M 3.00M 

382  UMBR 0.70M 5.00M 

383  BOR 0.70M 6.00M 

384  SUBABHUL 0.40M 7.00M 
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Ch.no Name of tree Girth Height 

385  BOR 0.40M 3.00M 

386  UMBR 0.40M 4.00M 

387  SUBABHUL 0.50M 4.00M 

388  BOR 0.30M 1.00M 

389 CH 3700 UMBR 0.40M 3.00M 

390  APTA 0.50M 3.00M 

391  SUBABHUL 0.40M 3.00M 

392  UMBR 0.70M 5.00M 

393  SUBABHUL 0.40M 7.00M 

394  BOR 0.40M 3.00M 

395  UMBR 0.40M 4.00M 

396  SUBABHUL 0.50M 3.00M 

397  BOR 0.30M 1.00M 

398  UMBR 0.40M 4.00M 

399  UMBR 0.40M 5.00M 

400  UMBR 0.80M 7.00M 

401  BOR 0.30M 4.00M 

402  BOR 0.40M 4.00M 

403  BOR 0.30M 4.00M 

404  BOR 0.60M 4.00M 

405  SUBABHUL 0.40M 3.00M 

406  SUBABHUL 0.70M 5.00M 

407  UMBR 0.30M 4.00M 

408  JUNGLI 0.80M 8.00M 

409  SUBABHUL 0.40M 5.00M 

410  SUBABHUL 0.60M 8.00M 

411  SUBABHUL 0.40M 7.00M 

412  BOR 0.70M 6.00M 

413  BOR 0.40M 6.00M 

414  UMBR 0.40M 4.00M 

415  UMBR 0.40M 2.00M 

416  BOR 0.80M 5.00M 

417  SUBABHUL 0.70M 2.00M 

418  SUBABHUL 0.40M 4.00M 

419  BOR 0.40M 3.00M 

420  BOR 0.40M 4.00M 

421 CH 3800 BOR 0.50M 3.00M 

422  BOR 0.40M 3.00M 

423  BOR 0.70M 5.00M 

424  BOR 0.40M 4.00M 

425  UMBR 0.40M 3.00M 

426  UMBR 0.45M 6.00M 

427  UMBR 0.50M 5.00M 

428  BABUL 1.00M 10.00M 

429  BOR 0.70M 6.00M 

430  BOR 0.70M 8.00M 

431  BOR 0.60M 5.00M 

432  UMBR 0.40M 2.00M 
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Ch.no Name of tree Girth Height 

433  UMBR 0.30M 2.00M 

434  UMBR 0.30M 2.00M 

435  SUBABHUL 0.40M 4.00M 

436  UMBR 0.60M 3.00M 

437  BOR 0.80M 7.00M 

438  BOR 0.70M 5.00M 

439  BOR 0.60M 6.00M 

440  BOR 0.70M 9.00M 

441  BOR 0.50M 3.00M 

442  BOR 0.90M 2.50M 

443  BOR 0.80M 4.00M 

444  BOR 0.70M 6.00M 

445  BOR 0.70M 3.00M 

446  BOR 0.80M 4.00M 

447  BOR 0.90M 6.00M 

448 CH 4100 BOR 0.90M 3.00M 

449  JUNGLI 0.60M 3.00M 

450 CH 4500 JUNGLI 0.90M 4M 

451  LIMB 1.10M 4.00M 

452  ASHOKA 0.55M 2.00M 

453 CH 4800 KHAIR 0.40M 4.00M 

454  KHAIR 0.40M 3.00M 

455 CH 5000 BOR 0.40M 3.00M 

456  BOR 0.30M 3.00M 

457  BOR 1.50M 3.00M 

458  JUNGLI 0.35M 4M 

459  BOR 0.40M 5M 

460  MANGO 0.85M 4M 

461  MANGO 1.50M 3M 

462  MANGO 1.00M 4M 

463  BOR 0.50M 3M 

464  BOR 0.40M 4M 

465  BOR 0.55M 2M 

466  JUNGLI 0.60M 3M 

467 CH 5100 JUNGLI 0.30M 3M 

468  JUNGLI 0.40M 3.00M 

469  JUNGLI 0.35M 4.00M 

470  JUNGLI 0.80M 5.00M 

471  JUNGLI 0.50M 4M 

472  JUNGLI 1.40M 2M 

473  MANGO 1.60M 7.00M 

474  BOR 0.35M 3.00M 

475  JUNGLI 1.40M 6M 

476  JUNGLI 1.50M 4M 

477 CH 5600 JUNGLI 0.75M 3M 

478  KATSEVR 5.00M 7.00M 

479  KATSEVR 1.20M 5.00M 

480  KATSEVR 1.10M 4M 



   

Final Environment Assessment Report  
for Doubling of Panvel-Karjat Section 

Annexure 

 

 

 
 

Chainagewise Tree Survey Details for Panvel-Karjat Section 

Sl 
No. 

Ch.no Name of tree Girth Height 

481 CH 5700 KHAIR 0.45M 3.00M 

482  KHAIR 0.85M 3.00M 

483  KHAIR 0.95M 3.00M 

484  KATSEVR 0.50M 3.00M 

485  KATSEVR 0.90M 3.00M 

486 CH 5800 KATSEVR 0.80M 2.00M 

487  KATSEVR 0.85M 2.00M 

488 CH 5900 KATSEVR 0.85M 2M 

489  KHAIR 0.100M 4.00M 

490  KHAIR 0.75M 4.00M 

491  KHAIR 0.50M 3M 

492  KHAIR 0.45M 2.00M 

493 CH 6000 KATSEVR 0.70M 7M 

494  KATSEVR 1.20M 4M 

495  KATSEVR 1.10M 5M 

496  KATSEVR 2.00M 10M 

497  SHEVGA 1.50M 2.00M 

498  MOH 1.00M 5.00M 

499  KHAIR 1.00M 5.00M 

500  KATSEVR 0.90M 4.00M 

501  MANGO 1.20M 5.00M 

502 CH 6100 KATSEVR 0.35M 1.50M 

503  KATSEVR 0.45M 3M 

504  MANGO 0.85M 4.00M 

505  MANGO 1.10M 5.00M 

506  KHAIR 0.90M 5.00M 

507  KHAIR 1.00M 3.50M 

508  KHAIR 1.00M 2.00M 

509  KHAIR 0.50M 5.00M 

510  KHAIR 1.00M 5.00M 

511 CH 6200 KHAIR 0.70M 5.00M 

512  KHAIR 0.45M 3.00M 

513  KATSEVR 0.75M 5M 

514  CHAFA 0.60M 2M 

515  KATSEVR 0.45M 2M 

516  KATSEVR 0.40M 3M 

517  BOR 1.10M 5M 

518  BOR 0.40M 3M 

519  BOR 0.45M 2M 

520  BOR 0.80M 5M 

521  KATSEVR 0.55M 4.00M 

522 CH 6300 KATSEVR 0.40M 2.00M 

523  UMBR 0.50M 2.00M 

524  KATSEVR 1.10M 4.00M 

525  KATSEVR 0.60M 3.00M 

526  KHAIR 0.40M 2.00M 

527  KHAIR 0.45M 1.50M 

528  KHAIR 0.50M 4M 
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529  KHAIR 0.40M 3M 

530  KHAIR 0.65M 3M 

531  KHAIR 0.50M 2M 

532  BOR 0.40M 2.00M 

533  BOR 0.50M 3M 

534  KHAIR 0.40M 2M 

535  KHAIR 0.60M 3M 

536  KHAIR 0.50M 2M 

537  KHAIR 0.40M 3M 

538  KHAIR 0.60M 2M 

539  KHAIR 0.60M 3M 

540  KHAIR 0.40M 3M 

541  BOR 0.35M 2M 

542 CH 6400 KATSEVR 0.40M 2M 

543  KHAIR 0.90M 2M 

544  KHAIR 0.40M 2M 

545  KHAIR 0.90M 2M 

546  KHAIR 0.40M 3M 

547  KHAIR 0.40M 3M 

548  KHAIR 0.40M 3M 

549  KHAIR 0.50M 2.50M 

550  KHAIR 0.40M 2M 

551  BOR 0.40M 2M 

552  BABHUL 0.95M 3M 

553  KHAIR 0.60M 2M 

554  KHAIR 0.40M 3M 

555  KHAIR 0.80M 9.00M 

556  KHAIR 0.40M 3M 

557  KHAIR 0.60M 2M 

558  KHAIR 0.70M 3M 

559  KHAIR 0.65M 3M 

560  KHAIR 0.70M 4M 

561  KHAIR 0.70M 2.00M 

562 CH 6500 KHAIR 1.10M 3M 

563  KHAIR 1.40M 3M 

564  BOR 1.15M 3M 

565  KHAIR 0.60M 4.00M 

566 CH 6600 BOR 0.70M 3M 

567  BOR 0.90M 4.0M 

568  BOR 0.40M 3M 

569  BOR 0.45M 3M 

570  JAMBHUL 1.80M 4.00M 

571  BOR 0.40M 2.0M 

572  BOR 0.45M 3M 

573 CH 6700 KHAIR 0.70M 2M 

574  BOR 0.80M 3M 

575  BOR 0.90M 2.00M 

576 CH 6800 JAMBHUL 1.10M 4M 
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Sl 
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Ch.no Name of tree Girth Height 

577  BOR 0.60M 3.00M 

578  BOR 0.50M 4.00M 

579 CH 7000 KHAIR 0.50M 2.00M 

580  SAGWAN 0.60M 4.00M 

581 CH 7100 SHEVGA 0.70M 3M 

582  MANGO 1.10M 4.00M 

583  MANGO 1.00M 5.50M 

584  UMBR 0.60M 4.00M 

585  SHEVGA 0.40M 2.00M 

586  COCONUT T 0.60M 2M 

587  BOR 0.60M 3M 

588  SHEVGA 0.90M 4.00M 

589  MANGO 0.80M 3M 

590  MANGO 0.90M 2M 

591  MANGO 1.10M 5M 

592  MANGO 0.50M 5M 

593  SHEVGA 0.70M 5M 

594  SHEVGA 0.45M 5M 

595  SHEVGA 0.90M 4.00M 

596  MANGO 0.85M 4.00M 

597  SHEVGA 0.90M 3M 

598 CH 7200 ZETROBA 1.10M 2M 

599  MANGO 0.50M 5M 

600  RAMFAL 0.60M 1.10M 

601  PERU 2.00M 4.00M 

602  SHEVGA 0.40M 3M 

603  SHEVGA 0.90M 7.00M 

604  SHEVGA 0.45M 5M 

605  BOR 0.45M 5M 

606  BAMBU T 0.90M 1.10M 

607  BAMBU T 0.85M 4M 

608  KATSEVR 0.90M 5M 

609 CH 7300 BOR 0.45M 4M 

610  BOR 0.60M 4M 

611  BOR 0.75M 5M 

612  BOR 0.45M 5M 

613  KHAIR 0.85M 4M 

614  SHEVGA 0.90M 5M 

615  SHEVGA 0.70M 7M 

616  SHEVGA 0.85M 10M 

617  BOR 0.85M 4M 

618  BOR 0.90M 5M 

619  SHEVGA 0.45M 4M 

620  KATSEVR 0.60M 4M 

621  SHEVGA 0.75M 5M 

622  SHEVGA 0.45M 5M 

623  SHEVGA 0.85M 4M 

624  LIMB 0.90M 5M 
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Ch.no Name of tree Girth Height 

625  BOR 0.70M 7M 

626 CH 7400 KATSEVR 0.60M 4M 

627  KATSEVR 0.70M 4M 

628  KATSEVR 0.80M 5M 

629  BAMBU T 0.80M 5M 

630  BAMBU T 0.90M 4M 

631  BAMBU T 1.10M 5M 

632  BAMBU T 0.50M 7M 

633  BAMBU T 0.70M 10M 

634  BOR 1.10M 4M 

635 CH 7500 KHAIR 1.10M 5M 

636 CH 7600 MANGO 1.50m 3M 

637  MANGO 1.20m 4M 

638 CH 7800 MANGO 1.80m 5M 

639  JUNGLI 0.90M 3M 

640  KHAIR 0.45M 4M 

641 CH 8000 MANGO 1.90m 7M 

642  JUNGLI 0.55m 3M 

643 CH 8300 JUNGLI 0.9M 8M 

644 CH 8400 JUNGLI 0.90m 7M 

645  JUNGLI 0.80m 6m 

646 CH 8600 SHIMLA 0.40m 2M 

647 CH 8700 SHIMLA 0.40m 3M 

648  SUBABHUL 0.40m 2M 

649  JUNGLI 0.30m 3m 

650  SUBABHUL 0.40M 4m 

651  SUBABHUL 0.40m 4m 

652  SUBABHUL 0.70m 5M 

653  SUBABHUL 0.40m 3M 

654  BOR 0.40M 3M 

655  SUBABHUL 0.40m 4m 

656  SUBABHUL 0.40m 6M 

657 CH 8800 SUBABHUL 0.50M 4M 

658  SUBABHUL 0.30M 2M 

659  SUBABHUL 0.40M 2M 

660  SUBABHUL 0.70M 3M 

661  MANGO 1.00M 7M 

662  SUBABHUL 0.80M 8M 

663  JUNGLI 1.30M 7M 

664  SUBABHUL 0.40M 2M 

665  SUBABHUL 0.50M 3M 

666 CH 8900 MANGO 1.30M 7M 

667  SUBABHUL 0.50M 2M 

668  SUBABHUL 0.40M 2.5M 

669  SUBABHUL 0.40M 2M 

670  SUBABHUL 0.50M 2M 

671  LIMB 0.70M 5M 

672  JUNGLI 0.80M 4M 
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Sl 
No. 

Ch.no Name of tree Girth Height 

673  SHIMLA 0.90M 8M 

674  JUNGLI 1.30M 2M 

675  HIVER 0.50M 3M 

676  JAMBHUL 2.3M 3M 

677  NILGIRI 1.70M 9M 

678 CH 9000 MANGO 2.00M 8M 

679  JUNGLI 0.45M 3M 

680  MANGO 0.70M 4M 

681  SUBABHUL 0.40M 1M 

682  SUBABHUL 0.70M 2M 

683  SUBABHUL 0.50M 2M 

684  SUBABHUL 0.90M 2.5M 

685  JUNGLI 0.75M 3M 

686  JUNGLI 0.60M 2.5M 

687  SUBABHUL 0.40M 4M 

688 CH 9100 SUBABHUL 0.40M 2M 

689  UMBR 0.60M 2M 

690  BOR 0.70M 5M 

691  UMBR 0.70M 4M 

692  UMBR 0.80M 6M 

693 CH 9200 JUNGLI 1.20M 7M 

694  JUNGLI 1.60M 8M 

695  JUNGLI 0.40M 2M 

696  MANGO 1.00M 8M 

697  KHAIR 0.80M 7M 

698  SHEVGA 0.80M 3M 

699  JUNGLI 0.40M 3M 

700  UMBR 0.80M 5M 

701  UMBR 1.00M 6M 

702 CH 9300 UMBR 0.80M 3M 

703  MANGO 0.80M 3M 

704  JUNGLI 0.40M 2M 

705  KHAIR 0.70M 10M 

706  JUNGLI 0.40M 2M 

707  KHAIR 0.40M 2M 

708  KHAIR 0.50M 2M 

709  BOR 0.30M 2M 

710  JUNGLI 1.00M 9M 

711  JUNGLI 0.90M 9M 

712  JUNGLI 1.10M 9M 

713 CH 9400 SUBABHUL 1.00M 9M 

714  JUNGLI 1.10M 8M 

715  JUNGLI 1.25M 11M 

716  JUNGLI 2.00M 10M 

717  MANGO 0.90M 1.50M 

718  CHINCH 0.70M 3M 

719  JUNGLI 2.10M 11M 

720  JUNGLI 1.50M 9M 
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721  JUNGLI 2.20M 10M 

722  JUNGLI 0.95M 10M 

723  MANGO 0.70M 4.00M 

724  BADAM 1M 7M 

725  MANGO 1.95M 6M 

726  MANGO 2M 7M 

727  JAMBHUL 0.80M 6M 

728  JAMBHUL 0.75M 7M 

729  JUNGLI 1.40M 10M 

730  JUNGLI 2.10M 6M 

731 CH 9500 JUNGLI 0.40M 3M 

732  JUNGLI 0.45M 3M 

733 CH 9600 JUNGLI 1.60M 9M 

734  JUNGLI 1.10M 7M 

735  SUBABHUL 0.70M 7M 

736  BOR 0.40M 3M 

737  JUNGLI 0.50M 4M 

738  JUNGLI 1.30M 4M 

739  JUNGLI 1M 5M 

740 CH 9700 BADAM 0.70M 5M 

741  BADAM 0.80M 5M 

742  SUBABHUL 1.50M 2M 

743  SUBABHUL 1.70M 8M 

744  JUNGLI 1.80M 10M 

745  SUBABHUL 0.40M 7M 

746  SUBABHUL 0.60M 8M 

747 CH 9900 JUNGLI 1M 8M 

748  KHAIR 0.40M 3M 

749  KHAIR 0.40M 3M 

750  JUNGLI 1M 8M 

751  SUBABHUL 2.10M 10M 

752  JUNGLI 1.30M 10M 

753 CH 10100 JUNGLI 1.60M 11M 

754  SUBABHUL 2.10M 10M 

755  JUNGLI 1.30M 10M 

756  JUNGLI 1.60M 11M 

757  SUBABHUL 0.70M 6M 

758  SUBABHUL 0.80M 6M 

759 CH 10200 SUBABHUL 1.40M 10M 

760  JUNGLI 1.30M 9M 

761  JUNGLI 1.30M 10M 

762  NILGIRI 1M 6M 

763  JUNGLI 1.20M 8M 

764  JUNGLI 0.50M 3M 

765  JUNGLI 0.80M 6M 

766  JAMBHUL 1.10M 8M 

767  AVALA 0.50M 7M 

768  AVALA 0.50M 6M 
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769 CH 10300 AVALA 0.80M 4M 

770  SUBABHUL 0.40M 2M 

771  JUNGLI 0.50M 4M 

772  MANGO 0.80M 4M 

773  MANGO 0.90M 4M 

774  BOR 0.30M 2M 

775  MANGO 0.60M 3M 

776  MANGO 2.5M 10M 

777  JUNGLI 0.40M 3M 

778  BOR 0.40M 4M 

779  JAMBHUL 0.90M 5M 

780  UMBR 1M 2M 

781 CH 10500 KHAIR 0.40M 6M 

782  KHAIR 0.50M 6M 

783  SUBABHUL 0.80M 3M 

784  SUBABHUL 0.60M 4M 

785  JUNGLI 0.80M 5M 

786  COCONUT 1.80M 1.50M 

787  COCONUT 1M 1.60M 

788  PERU 0.40M 2M 

789  SUBABHUL 0.85M 3M 

790  SUBABHUL 0.30M 4M 

791  SUBABHUL 0.70M 4M 

792  SUBABHUL 0.70M 5M 

793  JUNGLI 0.80M 5M 

794  UMBR 0.50M 3M 

795  JUNGLI 0.70M 4M 

796  UMBR 0.40M 3M 

797  JUNGLI 1.40M 8M 

798  SUBABHUL 2.10M 10M 

799  JUNGLI 1M 10M 

800  JUNGLI 2.30M 11M 

801  SUBABHUL 1.20M 10M 

802  JUNGLI 2M 10M 

803  UMBR 0.70M 7M 

804 CH 10600 UMBR 0.90M 7M 

805  JUNGLI 2.20M 11M 

806  JUNGLI 0.70M 4M 

807 CH 11000 JUNGLI 1.40M 11M 

808  JUNGLI 1.30M 9M 

809  JUNGLI 2M 10M 

810  JUNGLI 2M 10M 

811 CH 11100 JUNGLI 1.60M 7M 

812  SHIMLA 0.40M 2M 

813  JUNGLI 2.20M 1.5M 

814  JUNGLI 0.70M 7M 

815  UMBR 0.30M 1.5M 

816  JUNGLI 0.80M 2M 
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817  JUNGLI 0.90M 3M 

818  JUNGLI 0.50M 1.5M 

819  SUBABHUL 0.90M 5M 

820  JUNGLI 2M 7M 

821  UMBR 1M 3M 

822  UMBR 2M 4M 

823  JUNGLI 2.60M 10M 

824  JUNGLI 1.20M 8M 

825  UMBR 1.80M 5M 

826  NILGIRI 0.80M 5M 

827 CH 11200 JUNGLI 1.30M 10M 

828  JUNGLI 0.95M 9M 

829  JUNGLI 1M 10M 

830  JUNGLI 2.10M 11M 

831  JUNGLI 2.50M 11M 

832  UMBR 0.80M 2M 

833  UMBR 0.80M 4M 

834  UMBR 1M 4M 

835 CH 11400 UMBR 1.20M 5M 

836  SHIMLA 0.50M 4M 

837  SHIMLA 0.40M 3M 

838  UMBR 1M 6M 

839  SHIMLA 0.30M 2M 

840  UMBR 0.30M 1.5M 

841  SHIMLA 0.6M 3M 

842  JUNGLI 0.30M 1M 

843  SHIMLA 0.40M 4M 

844  SHIMLA 0.40M 3M 

845  SHIMLA 0.50M 3M 

846  SHIMLA 0.80M 4M 

847 CH 11500 UMBR 0.70M 4M 

848  JUNGLI 0.60M 3M 

849  SHIMLA 0.40M 2M 

850  SHIMLA 0..50M 2M 

851 CH 11800 UMBR 0.80M 4M 

852  JUNGLI 0.30M 2M 

853  SHIMLA 0.35M 3M 

854  UMBR 0.40M 2M 

855  UMBR 0.70M 2M 

856 CH 11900 SHIMLA 0.60M 3M 

857  JUNGLI 0.60M 4M 

858  UMBR 0.40M 3M 

859  UMBR 0.40M 1.5M 

860  SHIMLA 0.90M 4M 

861 CH 12000 SHIMLA 0.60M 4M 

862  SHIMLA 0.50M 3M 

863 CH 12100 SHIMLA 0.70M 4M 

864  SHIMLA 0.80M 3.5M 
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865  UMBR 0.90M 4M 

866 CH 12200 SHIMLA 0.60M 2M 

867  UMBR 0.80M 4M 

868  SHIMLA 0.30M 2M 

869  SHIMLA 0.70M 4M 

870  JUNGLI 0.80M 5M 

871  SHIMLA 0.40M 4M 

872  JAMBHUL 0.70M 5M 

873  SHIMLA 0.80M 3M 

874 CH 12300 SHIMLA 0.40M 3M 

875  SHIMLA 1M 4M 

876  SHIMLA 0.60M 3M 

877  JUNGLI 0.30M 2M 

878  SHIMLA 0.40M 3M 

879  SHIMLA 0.40M 4M 

880  SHIMLA 0.40M 2M 

881  JUNGLI 0.60M 4M 

882  SHIMLA 0.60M 2M 

883  SHIMLA 0.40M 3M 

884  UMBR 0.30M 1M 

885  UMBR 0.60M 2M 

886  SHIMLA 0.40M 3M 

887 CH 12400 SHIMLA 0.30M 2M 

888  SAG 0.30M 1M 

889  UMBR 0.70M 3M 

890  UMBR 1M 4M 

891  JUNGLI 1M 4M 

892  BOR 0.40M 3M 

893  SHIMLA 0.40M 2M 

894  SHIMLA 0.60M 3M 

895  SHIMLA 0.40M 2M 

896  JUNGLI 1.30M 5M 

897  SHIMLA 0.60M 5M 

898 CH 12500 SHIMLA 0.50M 4M 

899  JUNGLI 0.40M 3M 

900  UMBR 0.70M 4M 

901  SHIMLA 0.40M 3M 

902  SHIMLA 0.40M 2M 

903  SHIMLA 0.40M 4M 

904  SHIMLA 0.50M 4M 

905  SHIMLA 0.40M 4M 

906  SHIMLA 0.40M 3M 

907  SHIMLA 0.40M 3M 

908  SHIMLA 0.40M 2.5M 

909 CH 12600 SHIMLA 0.45M 4M 

910  SHIMLA 0.60M 5M 

911  SHIMLA 0.70M 5M 

912  SHIMLA 0.30M 2M 
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913  SHIMLA 0.90M 6M 

914 CH 12700 SHIMLA 0.40M 2M 

915  SHIMLA 0.40M 2.5M 

916  SHIMLA 0.45M 4M 

917  SHIMLA 0.50M 3M 

918  SHIMLA 0.40M 2M 

919  UMBR 0.50M 3M 

920 CH 12800 SHIMLA 0.30M 2M 

921  SHIMLA 0.40M 2M 

922  SHIMLA 0.60M 3M 

923  UMBR 0.60M 2M 

924  UMBR 0.40M 2M 

925  UMBR 0.80M 4M 

926  JUNGLI 0.40M 2M 

927  SHIMLA 0.40M 2M 

928  JUNGLI 0.40M 2M 

929  JUNGLI 0.45M 2M 

930 CH 12900 UMBR 0.50M 2M 

931  UMBR 0.80M 4M 

932  UMBR 0.70M 4M 

933 CH 13000 SHIMLA 0.40M 2M 

934  SUBABHUL 0.40M 4M 

935  JUNGLI 0.40M 2M 

936 CH 13100 UMBR 0.50M 3M 

937  UMBR 0.6M 4M 

938  SHIMLA 0.60M 4M 

939 CH 13200 JUNGLI 0.60M 4.5M 

940  UMBR 0.80M 4M 

941  LIMB 0.90M 3.5M 

942  UMBR 0.50M 3M 

943  UMBR 0.40M 2M 

944  UMBR 0.30M 2M 

945  UMBR 0.40M 2M 

946  SAG 0.40M 1.5M 

947  SUBABHUL 0.80M 3M 

948  JUNGLI 2.40M 8M 

949  COCONUT T 0.80M 3M 

950  MANGO 0.60M 2M 

951  ASHOKA 0.80M 10M 

952  JUNGLI 1.70M 8M 

953  COCONUT T 0.80M 2M 

954  COCONUT T 0.80M 4M 

955 CH 13300 COCONUT T 0.90M 4M 

956  COCONUT T 0.80M 3M 

957  ASHOKA 0.40M 3M 

958  JUNGLI 0.50M 2M 

959  SHIMLA 0.40M 4M 

960  SHIMLA 0.50M 4M 



   

Final Environment Assessment Report  
for Doubling of Panvel-Karjat Section 

Annexure 

 

 

 
 

Chainagewise Tree Survey Details for Panvel-Karjat Section 

Sl 
No. 

Ch.no Name of tree Girth Height 

961  SHIMLA 0.40M 3M 

962 CH 13400 UMBR 0.60M 3M 

963  UMBR 0.80M 4M 

964  UMBR 0.40M 2M 

965  UMBR 0.40M 2.5M 

966  SHIMLA 0.50M 4M 

967  KHAIR 0.40M 2M 

968  JUNGLI 0.80M 5M 

969  UMBR 0.40M 2M 

970 CH 13500 UMBR 0.55M 3M 

971  SUBABHUL 0.40M 2M 

972  SUBABHUL 0.50M 3M 

973  UMBR 0.60M 2M 

974  SHIMLA 0.40M 2M 

975 CH 13600 SHIMLA 0.60M 3M 

976  SHIMLA 0.40M 2M 

977  SHIMLA 0.30M 2M 

978 CH 13700 JUNGLI 0.30M 2M 

979  UMBR 0.40M 2M 

980  UMBR 0.40M 3M 

981  UMBR 0.40M 3M 

982  SHIMLA 0.40M 3M 

983  SHIMLA 0.60M 4M 

984  SHIMLA 0.40M 3M 

985  JUNGLI 0.60M 4M 

986 CH 13900 UMBR 0.40M 2M 

987  UMBR 0.40M 3M 

988 CH 14000 SHIMLA 0.50M 3M 

989  JUNGLI 2M 7M 

990  UMBR 0.90M 2M 

991  JUNGLI 0.60M 2M 

992  SHIMLA 0.40M 3M 

993 CH 14100 APTA 0.40M 2M 

994  SHIMLA 0.70M 4M 

995  SHIMLA 0.35M 2M 

996  JUNGLI 0.70M 3M 

997  SHIMLA 0.60M 5M 

998  JUNGLI 0.50M 2M 

999  SHIMLA 0.70M 2M 

1000  UMBR 0.60M 4M 

1001  UMBR 0.30M 2M 

1002  UMBR 0.60M 5M 

1003  JUNGLI 0.80M 3M 

1004  MANGO 1.50M 10M 

1005 CH 14200 JAMBHUL 1.50M 10M 

1006  MANGO 1.60M 9M 

1007 CH 14300 MANGO 2.30M 11M 

1008  MANGO 2.50M 12M 
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1009  MANGO 2M 11M 

1010  JUNGLI 0.70M 4M 

1011  MANGO 1M 5M 

1012  MANGO 2.70M 11M 

1013  MANGO 1.70M 11M 

1014 CH 14400 MANGO 1.20M 10M 

1015  MANGO 2.80M 11M 

1016 CH 14500 MANGO 2.40M 11M 

1017  MANGO 2.70M 12M 

1018 CH 14900 MANGO 2.60M 10M 

1019  MANGO 3M 12M 

1020  MANGO 2.70M 12M 

1021 CH 15000 JAMBHUL 2M 11M 

1022 CH 15100 MANGO 2.40M 12M 

1023  MANGO 2.50M 12M 

1024  MANGO 0.80M 9M 

1025  JUNGLI 0.40M 3M 

1026  MANGO 1M 10M 

1027  MANGO 2.70M 11M 

1028  MANGO 1.00M 11M 

1029  JUNGLI 1.30M 13M 

1030 CH 15200 JUNGLI 0.40M 3M 

1031  MANGO 1M 6M 

1032  JAMBHUL 0.90M 10M 

1033  JAMBHUL 1.20M 12M 

1034  JUNGLI 0.6M 4M 

1035  MANGO 3.00M 12M 

1036  SINDH 0.50M 1.50M 

1037  JUNGLI 1M 4M 

1038 CH 15300 MANGO 2.60M 12M 

1039  JUNGLI 0.65M 4M 

1040  SHIMLA 0.40M 2M 

1041  SHIMLA 0.40M 3M 

1042  SHIMLA 0.80M 3M 

1043  JUNGLI 1.50M 12M 

1044  SINDHI 2M 12M 

1045  VAD 4.50M 12M 

1046  MANGO 1.30M 11M 

1047  MANGO 1.20M 8M 

1048  SHIMLA 0.45M 1.5M 

1049  SHIMLA 0.40M 2M 

1050  JUNGLI 1.40M 13M 

1051  MANGO 2M 13M 

1052  MANGO 0.80M 7M 

1053  APTA 0.60M 2M 

1054 CH 15400 SINDHI 0.80M 1.50M 

1055  MANGO 0.80M 5.5M 

1056  MANGO 1.30M 10M 
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Sl 
No. 

Ch.no Name of tree Girth Height 

1057  JUNGLI 1.20M 11M 

1058  SHIMLA 0.40M 2M 

1059  SHIMLA 0.50M 3M 

1060  SHIMLA 0.40M 2M 

1061 CH 15700 APTA 0.40M 2M 

1062 CH 15900 UMBR 1.30M 13M 

1063  SHIMLA 0.60M 4M 

1064  JUNGLI 0.40M 3M 

1065  JAMBHUL 0.60M 4M 

1066 CH 16000 JUNGLI 0.80M 3M 

1067  JAMBHUL 2.20M 9M 

1068  JUNGLI 0.80M 6M 

1069  JUNGLI 0.80M 4M 

1070  LIMB 0.60M 3M 

1071  JUNGLI 0.50M 1M 

1072  SHIMLA 0.40M 3M 

1073 CH 16100 SHIMLA 0.50M 3M 

1074  UMBR 0.30M 2M 

1075  SHIMLA 0.40M 2M 

1076  LIMB 0.40M 1M 

1077 CH 16200 UMBR 0.50M 3M 

1078  JUNGLI 0.30M 2M 

1079  JUNGLI 0.40M 2M 

1080  JUNGLI 0.60M 2M 

1081  JUNGLI 0.70M 3M 

1082  SUBABHUL 0.80M 4M 

1083  KHAIR 0.60M 2M 

1084  UMBR 0.80M 3M 

1085  UMBR 0.50M 3M 

1086  UMBR 1M 6M 

1087  UMBR 1.30M 7M 

1088  SHIMLA 0.40M 2M 

1089  KHAIR 0.60M 5M 

1090  UMBR 0.60M 4M 

1091  SUBABHUL 0.70M 6M 

1092  UMBR 1M 5M 

1093  JUNGLI 1M 6M 

1094  UMBR 1M 5M 

1095  JUNGLI 0.50M 3M 

1096  SUBABHUL 0.80M 7M 

1097  CHINCH 0.70M 5M 

1098  JUNGLI 0.50M 4M 

1099  CHINCH 0.70M 6M 

1100 CH 16300 UMBR 1M 8M 

1101  LIMB 0.80M 4M 

1102  CHINCH 0.70M 5M 

1103  JUNGLI 1M 10M 

1104  JAMBHUL 1M 10M 
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Sl 
No. 

Ch.no Name of tree Girth Height 

1105  CHINCH 0.80M 4M 

1106  CHINCH 0.90M 6M 

1107  CHINCH 1M 7M 

1108  JUNGLI 1.40M 11M 

1109  JUNGLI 0.50M 5M 

1110  UMBR 0.40M 4M 

1111  UMBR 0.60M 4M 

1112  CHINCH 1M 7M 

1113  SUBABHUL 0.80M 5M 

1114 CH 16400 SUBABHUL 0.40M 4M 

1115  UMBR 0.40M 2M 

1116  UMBR 0.50M 3M 

1117  UMBR 0.90M 6M 

1118  UMBR 0.40M 4M 

1119  UMBR 0.70M 7M 

1120  UMBR 0.90M 7M 

1121  UMBR 0.40M 4M 

1122  CHINCH 0.40M 3M 

1123  UMBR 0.80M 6M 

1124 CH 16500 UMBR 0.90M 11M 

1125  MANGO 0.50M 4M 

1126  SUBABHUL 0.40M 4M 

1127  NILGIRI 0.80M 10M 

1128  UMBR 0.40M 2M 

1129  JUNGLI 0.40M 2M 

1130  SUBABHUL 0.30M 2M 

1131  SUBABHUL 1M 4M 

1132  UMBR 0.80M 6M 

1133  JUNGLI 0.70M 4M 

1134  SUBABHUL 0.70M 6M 

1135  SUBABHUL 0.40M 4M 

1136  UMBR 1M 7M 

1137  SUBABHUL 0.70M 6M 

1138  UMBR 1.60M 6M 

1139  SUBABHUL 0.50M 4M 

1140  SUBABHUL 0.40M 4M 

1141 CH 16600 SUBABHUL 0.80M 6M 

1142  SUBABHUL 0.90M 7M 

1143  UMBR 0.80M 5M 

1144  NILGIRI 0.70M 6M 

1145  SUBABHUL 0.50M 6M 

1146  SUBABHUL 0.80M 6M 

1147  UMBR 1.30M 8M 

1148  JUNGLI 0.70M 4M 

1149  UMBR 0.70M 6M 

1150 CH 16700 UMBR 0.90M 10M 

1151  UMBR 0.40M 3M 

1152  SUBABHUL 0.80M 10M 



   

Final Environment Assessment Report  
for Doubling of Panvel-Karjat Section 

Annexure 

 

 

 
 

Chainagewise Tree Survey Details for Panvel-Karjat Section 

Sl 
No. 

Ch.no Name of tree Girth Height 

1153  JUNGLI 0.70M 8M 

1154  JUNGLI 0.60M 5M 

1155  JUNGLI 0.80M 9M 

1156  JUNGLI 0.90M 6M 

1157 CH 16800 JUNGLI 0.80M 7M 

1158  SUBABHUL 0.50M 6M 

1159  JUNGLI 0.80M 8M 

1160  JUNGLI 0.60M 5M 

1161 CH 16900 SUBABHUL 0.90M 8M 

1162  JUNGLI 0.70M 6M 

1163  JUNGLI 0.80M 7M 

1164  JUNGLI 0.90M 9M 

1165  JUNGLI 0.90M 4M 

1166  UMBR 1M 6M 

1167  UMBR 0.50M 3M 

1168  SUBABHUL 0.80M 4M 

1169  SUBABHUL 0.90M 7M 

1170  SUBABHUL 0.40M 3M 

1171 CH 17000 SUBABHUL 0.70M 5M 

1172  SUBABHUL 0.80M 6M 

1173  JUNGLI 0.70M 4M 

1174  SUBABHUL 0.40M 4M 

1175  UMBR 0.60M 2M 

1176  SUBABHUL 0.60M 6M 

1177  UMBR 0.60M 4M 

1178  JUNGLI 1M 7M 

1179  JUNGLI 1.30M 6M 

1180  JUNGLI 0.40M 2M 

1181  UMBR 0.60M 3M 

1182  UMBR 0.40M 2M 

1183 CH 17100 UMBR 0.80M 4M 

1184  UMBR 0.60M 2M 

1185  SHIMLA 0.60M 4M 

1186  MANGO 0.70M 3M 

1187  SAG 0.50M 1M 

1188  JUNGLI 0.40M 3M 

1189  UMBR 0.40M 2M 

1190  BOR 0.30M 2M 

1191  JUNGLI 0.50M 3M 

1192  SUBABHUL 0.40M 3M 

1193  SUBABHUL 0.60M 4M 

1194  SUBABHUL 0.40M 3M 

1195  SUBABHUL 0.50M 3M 

1196 CH 17200 SUBABHUL 0.40M 2M 

1197  SUBABHUL 1M 2M 

1198  SUBABHUL 0.80M 3M 

1199  JUNGLI 0.70M 3M 

1200  BAMBU 0.40M 4M 
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Sl 
No. 

Ch.no Name of tree Girth Height 

1201  SHIMLA 0.40M 2M 

1202  SUBABHUL 0.40M 2M 

1203  UMBR 1M 4M 

1204  SUBABHUL 0.50M 2M 

1205  JUNGLI 0.80M 4M 

1206  JUNGLI 0.90M 5M 

1207 CH 17300 JUNGLI 0.50M 3M 

1208  SHIMLA 0.50M 2M 

1209  JUNGLI 0.40M 2M 

1210  UMBR 1M 3M 

1211  UMBR 1M 8M 

1212  BOR 0.40M 2M 

1213  UMBR 0.50M 3M 

1214  UMBR 0.40M 2M 

1215 CH 17400 UMBR 1.4M 4M 

1216  JUNGLI 0.40M 2M 

1217  UMBR 0.40M 2M 

1218  JAMBHUL 1M 10M 

1219  SUBABHUL 0.90M 8M 

1220  UMBR 0.80M 5M 

1221  JUNGLI 1M 4M 

1222  JUNGLI 0.40M 2M 

1223  UMBR 0.50M 2M 

1224  JAMBHUL 1.50M 10M 

1225  JUNGLI 0.50M 2M 

1226  UMBR 0.90M 3M 

1227  UMBR 1M 8M 

1228  UMBR 0.30M 1M 

1229  SHIMLA 0.40M 3M 

1230  BOR 0.30M 2M 

1231  JUNGLI 1M 5M 

1232  JUNGLI 0.50M 3M 

1233 CH 17500 SHIMLA 0.40M 2M 

1234  JUNGLI 0.70M 4M 

1235  JUNGLI 0.70M 4M 

1236  JUNGLI 1.20M 10M 

1237  JUNGLI 0.70M 2M 

1238  MANGO 1.90M 7M 

1239  MANGO 2M 8M 

1240 CH 17600 MANGO 1.40M 8M 

1241  JUNGLI 0.70M 7M 

1242  JUNGLI 0.40M 2M 

1243  UMBR 0.70M 4M 

1244  SUBABHUL 0.60M 5M 

1245  SUBABHUL 0.90M 7M 

1246  JUNGLI 0.40M 2M 

1247  MANGO 1.10M 7M 

1248  UMBR 1M 10M 
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Sl 
No. 

Ch.no Name of tree Girth Height 

1249  JUNGLI 0.70M 4M 

1250  UMBR 0.30M 2M 

1251 CH 17700 JAMBHUL 0.80M 7M 

1252  MANGO 0.90M 5M 

1253  UMBR 0.50M 3M 

1254  JUNGLI 0.40M 2M 

1255  JUNGLI 0.50M 3M 

1256  UMBR 1M 8M 

1257  UMBR 0.90M 7M 

1258  JUNGLI 0.40M 2M 

1259  JUNGLI 0.80M 4M 

1260  JUNGLI 1M 8M 

1261  SHIMLA 0.50M 3M 

1262  BOR 0.30M 2M 

1263  JUNGLI 0.60M 4M 

1264  UMBR 0.80M 4M 

1265  SHIMLA 0.60M 4M 

1266  UMBR 0.80M 5M 

1267  SHIMLA 0.70M 1M 

1268  JUNGLI 0.40M 3M 

1269  JUNGLI 0.50M 3M 

1270  JUNGLI 40M 2M 

1271  JUNGLI 0.30M 2M 

1272  SHIMLA 0.40M 3M 

1273  UMBR 0.20M 1M 

1274  PIMPLE 0.80M 6M 

1275  PIMPLE 1.10M 10M 

1276  SHEVGA 1M 7M 

1277  UMBR 1.30M 9M 

1278  BOR 0.90M 6M 

1279  JUNGLI 0.80M 4M 

1280  JUNGLI 1.40M 11M 

1281  CHINCH 1M 10M 

1282 CH 17800 SUBABHUL 0.90M 7M 

1283  JUNGLI 0.70M 4M 

1284  KARANJ 0.80M 4M 

1285  SHIMLA 0.60M 7M 

1286  JUNGLI 0.70M 3M 

1287  PIMPLE 2M 9M 

1288  JUNGLI 0.90M 7M 

1289  VAD 1M 9M 

1290 CH 17900 SUBABHUL 0.60M 4M 

1291  UMBR 0.70M 7M 

1292  MANGO 0.90M 8M 

1293  VAD 1M 10M 

1294  LIMB 0.45M 3M 

1295  BADAM 0.60M 4M 

1296  UMBR 0.70M 4M 
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Sl 
No. 

Ch.no Name of tree Girth Height 

1297  JAMBHUL 0.70M 8M 

1298  JAMBHUL 0.80M 7M 

1299  JAMBHUL 0.50M 4M 

1300  JUNGLI 0.55M 6M 

1301  COCONUT T 0.80M 3M 

1302  BADAM 0.40M 6M 

1303  BADAM 0.40M 3M 

1304 CH18100 JUNGLI 0.70M 6M 

1305  JUNGLI 0.40M 4M 

1306 CH 18200 SHIMLA 0.40M 2M 

1307  JUNGLI 0.70M 3M 

1308  JUNGLI 0.50M 2M 

1309 CH 18300 JUNGLI 0.60M 3M 

1310  JUNGLI 0.40M 2M 

1311  JUNGLI 0.70M 4M 

1312  JUNGLI 0.80M 6M 

1313  JUNGLI 0.90M 5M 

1314  GULMOHAR 0.90M 8M 

1315  JUNGLI 0.70M 8M 

1316  NILGIRI 0.80M 9M 

1317  NILGIRI 1M 10M 

1318  JUNGLI 0.80M 5M 

1319  JUNGLI 0.60M 4M 

1320 CH 18400 SHIMLA 0.70M 5.00M 

1321  KHAIR 0.40M 2M 

1322  UMBR 0.30M 1.50M 

1323  SUBABHUL 0.40M 3M 

1324  UMBR 0.80M 5M 

1325  JUNGLI 0.80M 5M 

1326  UMBR 0.80M 5M 

1327  JUNGLI 0.70M 5.00M 

1328  SUBABHUL 0.60M 2M 

1329  CHINCH 0.70M 5M 

1330  JUNGLI 0.50M 3.00M 

1331  LIMB 0.80M 4.00M 

1332  JUNGLI 0.80M 5M 

1333  JAMBHUL 0.40M 2M 

1334  CHINCH 0.30M 1.50M 

1335  CHINCH 0.40M 3M 

1336  CHINCH 0.80M 5M 

1337  JUNGLI 0.80M 5M 

1338 CH 18500 JUNGLI 0.40M 2M 

1339  UMBR 0.80M 5M 

1340  UMBR 0.40M 2M 

1341  CHINCH 0.40M 4.00M 

1342  UMBR 0.70M 5.00M 

1343  SUBABHUL 0.60M 2M 

1344  SUBABHUL 0.70M 5M 
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Sl 
No. 

Ch.no Name of tree Girth Height 

1345  UMBR 0.50M 3.00M 

1346  UMBR 0.60M 3M 

1347  UMBR 0.40M 2M 

1348  UMBR 0.60M 2M 

1349  UMBR 0.40M 3M 

1350  UMBR 0.70M 5.00M 

1351  UMBR 0.60M 2M 

1352 CH 18600 UMBR 0.70M 5M 

1353  UMBR 0.50M 3.00M 

1354  CHINCH 0.70M 5.00M 

1355  UMBR 0.60M 2M 

1356  UMBR 0.70M 5M 

1357  MANGO 0.60M 2M 

1358  SUBABHUL 0.70M 5M 

1359  NILGIRI 0.50M 3.00M 

1360  CHINCH 0.60M 3M 

1361  UMBR 0.40M 2M 

1362  UMBR 0.40M 2M 

1363  UMBR 0.30M 1.50M 

1364  MANGO 0.40M 3M 

1365  SUBABHUL 0.80M 5M 

1366  NILGIRI 0.80M 5M 

1367  JUNGLI 0.40M 2M 

1368  UMBR 0.80M 5M 

1369  UMBR 0.40M 2M 

1370  CHINCH 0.40M 4.00M 

1371  UMBR 0.70M 5.00M 

1372  SUBABHUL 0.60M 2M 

1373 CH 18700 UMBR 0.70M 5M 

1374  NILGIRI 0.50M 3.00M 

1375  SUBABHUL 0.60M 2M 

1376  SUBABHUL 0.70M 5M 

1377  UMBR 0.50M 3.00M 

1378  JUNGLI 0.40M 2M 

1379  UMBR 0.30M 1.50M 

1380  JUNGLI 0.40M 3M 

1381  UMBR 0.80M 5M 

1382  UMBR 0.80M 5M 

1383  SUBABHUL 0.70M 5.00M 

1384  JUNGLI 0.40M 2M 

1385  JUNGLI 0.30M 1.50M 

1386  JUNGLI 0.40M 3M 

1387  JUNGLI 0.80M 5M 

1388  JUNGLI 0.80M 5M 

1389 CH 18800 UMBR 0.80M 5M 

1390  JUNGLI 0.70M 5.00M 

1391  SUBABHUL 0.60M 2M 

1392  JUNGLI 0.70M 5M 
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Sl 
No. 

Ch.no Name of tree Girth Height 

1393  JUNGLI 0.50M 3.00M 

1394  SUBABHUL 0.80M 4.00M 

1395  JUNGLI 0.80M 5M 

1396  JUNGLI 0.40M 2M 

1397  JUNGLI 0.30M 1.50M 

1398  JUNGLI 0.40M 3M 

1399 CH 18900 UMBR 0.80M 5M 

1400  UMBR 0.80M 5M 

1401  SUBABHUL 0.40M 2M 

1402  SUBABHUL 0.80M 5M 

1403  SUBABHUL 0.40M 2M 

1404  SUBABHUL 0.40M 4.00M 

1405  SUBABHUL 0.70M 5.00M 

1406  JUNGLI 0.60M 2M 

1407 CH 19000 SUBABHUL 0.70M 5M 

1408  UMBR 0.50M 3.00M 

1409  JUNGLI 0.80M 5M 

1410  UMBR 0.80M 5M 

1411  JUNGLI 0.70M 5.00M 

1412  SUBABHUL 0.60M 2M 

1413 CH 19100 BOR 0.70M 5M 

1414  UMBR 0.50M 3.00M 

1415  UMBR 0.80M 4.00M 

1416  UMBR 0.80M 5M 

1417  JUNGLI 0.40M 2M 

1418  UMBR 0.80M 5M 

1419  JAMBHUL 0.60M 2M 

1420  SUBABHUL 0.70M 5M 

1421  UMBR 0.50M 3.00M 

1422 CH 19200 UMBR 0.60M 2M 

1423  UMBR 0.70M 5M 

1424  SHIMLA 0.50M 3.00M 

1425  BOR 0.40M 2M 

1426  JUNGLI 0.30M 1.50M 

1427  JUNGLI 0.40M 3M 

1428  JUNGLI 0.80M 5M 

1429  UMBR 0.80M 5M 

1430  SHIMLA 0.70M 5.00M 

1431  KHAIR 0.40M 2M 

1432  UMBR 0.30M 1.50M 

1433  SUBABHUL 0.40M 3M 

1434  UMBR 0.80M 5M 

1435 CH 19300 SHIMLA 0.80M 5M 

1436  JUNGLI 0.80M 5M 

1437  JUNGLI 0.70M 5.00M 

1438  JUNGLI 0.60M 2M 

1439  JUNGLI 0.40M 3M 

1440  MANGO 0.80M 5M 
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Sl 
No. 

Ch.no Name of tree Girth Height 

1441  MANGO 0.80M 5M 

1442  MANGO 0.40M 2M 

1443  JUNGLI 0.80M 5M 

1444  JUNGLI 0.40M 2M 

1445  UMBR 0.40M 4.00M 

1446  SUBABHUL 0.70M 5.00M 

1447  SUBABHUL 0.60M 2M 

1448  JUNGLI 0.70M 5M 

1449  MANGO 0.50M 3.00M 

1450  UMBR 0.60M 3M 

1451  JUNGLI 0.40M 2M 

1452 CH 19400 UMBR 0.60M 2M 

1453  JAMBHUL 0.40M 3M 

1454  MANGO 0.70M 5.00M 

1455  UMBR 0.60M 2M 

1456  UMBR 0.70M 5M 

1457  UMBR 0.50M 3.00M 

1458  CHINCH 0.70M 5.00M 

1459  UMBR 0.60M 2M 

1460  UMBR 0.70M 5M 

1461  MANGO 0.60M 2M 

1462  SUBABHUL 0.70M 5M 

1463  NILGIRI 0.50M 3.00M 

1464  CHINCH 0.60M 3M 

1465  UMBR 0.40M 2M 

1466  JAMBHUL 0.40M 2M 

1467  CHINCH 0.30M 1.50M 

1468  CHINCH 0.40M 3M 

1469  CHINCH 0.80M 5M 

1470  JUNGLI 0.80M 5M 

1471  JUNGLI 0.40M 2M 

1472  JUNGLI 0.80M 5M 

1473 CH 19500 SHIMLA 0.40M 2M 

1474  BOR 0.40M 4.00M 

1475  JUNGLI 0.70M 5.00M 

1476  UMBR 0.60M 2M 

1477  SHIMLA 0.50M 3.00M 

1478  UMBR 0.40M 2M 

1479  JUNGLI 0.30M 1.50M 

1480  JUNGLI 0.40M 3M 

1481  JUNGLI 0.80M 5M 

1482  JUNGLI 0.80M 5M 

1483  SHIMLA 0.70M 5.00M 

1484  UMBR 0.40M 2M 

1485  JUNGLI 0.30M 1.50M 

1486  JUNGLI 0.40M 3M 

1487  JUNGLI 0.80M 5M 

1488 CH 19600 SHIMLA 0.80M 5M 
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Sl 
No. 

Ch.no Name of tree Girth Height 

1489  UMBR 0.80M 5M 

1490  JUNGLI 0.70M 5.00M 

1491  SUBABHUL 0.60M 2M 

1492  CHINCH 0.40M 3M 

1493  CHINCH 0.80M 5M 

1494  JUNGLI 0.80M 5M 

1495 CH 19700 JUNGLI 0.40M 2M 

1496  UMBR 0.60M 2M 

1497  UMBR 0.70M 5M 

1498  UMBR 0.50M 3.00M 

1499  CHINCH 0.70M 5.00M 

1500  UMBR 0.60M 2M 

1501  UMBR 0.70M 5M 

1502 CH 19800 MANGO 0.60M 2M 

1503  JAMBHUL 0.70M 5M 

1504  UMBR 0.50M 3.00M 

1505  JUNGLI 0.60M 3M 

1506  UMBR 0.40M 2M 

1507  JUNGLI 0.40M 2M 

1508 CH 20000 KATSEVR 0.30M 1.50M 

1509  KATSEVR 0.40M 3M 

1510 CH 20100 UMBR 0.60M 2M 

1511  UMBR 0.70M 5M 

1512  MANGO 0.50M 3.00M 

1513  JUNGLI 0.70M 5.00M 

1514  MANGO 0.60M 2M 

1515  UMBR 0.70M 5M 

1516  JUNGLI 0.60M 2M 

1517  PIMPLE 0.70M 5M 

1518  BEHDA 0.50M 3.00M 

1519  BEHDA 0.60M 3M 

1520  JUNGLI 0.80M 5M 

1521  UMBR 0.80M 5M 

1522  COCONUT T 0.70M 5.00M 

1523  CHINCH 0.60M 2M 

1524  MANGO 0.40M 3M 

1525  JAMBHUL 0.80M 5M 

1526  JUNGLI 0.80M 5M 

1527  JUNGLI 0.40M 2M 

1528  UMBR 0.60M 2M 

1529 CH 20300 UMBR 0.70M 5M 

1530  UMBR 0.50M 3.00M 

1531  COCONUT T 0.70M 5.00M 

1532  UMBR 0.60M 2M 

1533  UMBR 0.70M 5M 

1534  JUNGLI 0.60M 2M 

1535  JUNGLI 0.30M 1.50M 

1536  JAMBHUL 0.40M 3M 
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Chainagewise Tree Survey Details for Panvel-Karjat Section 

Sl 
No. 

Ch.no Name of tree Girth Height 

1537  UMBR 0.60M 2M 

1538  UMBR 0.70M 5M 

1539 CH 20400 BEHDA 0.50M 3.00M 

1540  KAJU 0.70M 5.00M 

1541 CH 20500 JUNGLI 0.60M 2M 

1542  JAMBHUL 0.70M 5M 

1543  MANGO 0.60M 2M 

1544  SAG 0.70M 5M 

1545  JUNGLI 0.50M 3.00M 

1546  KAJU 0.60M 3M 

1547  KAJU 0.80M 5M 

1548  KAJU 0.80M 5M 

1549  KAJU 0.80M 5M 

1550  MANGO 0.40M 2M 

1551  JUNGLI 0.80M 5M 

1552 CH 20600 BEHDA 0.40M 2M 

1553  BEHDA 0.40M 4.00M 

1554  COCONUT T 0.70M 5.00M 

1555  COCONUT T 0.60M 2M 

1556  PERU 0.70M 5M 

1557  UMBR 0.50M 3.00M 

1558  MANGO 0.60M 3M 

1559  MANGO 0.40M 2M 

1560  MANGO 0.60M 2M 

1561  MANGO 0.40M 3M 

1562  MANGO 0.70M 5.00M 

1563  MANGO 0.60M 2M 

1564  UMBR 0.70M 5M 

1565  UMBR 0.50M 3.00M 

1566  CHINCH 0.70M 5.00M 

1567 CH 20700 MOH 0.60M 2M 

1568  UMBR 0.70M 5M 

1569 CH 20800 JUNGLI 0.60M 2M 

1570  JUNGLI 0.70M 5M 

1571  JUNGLI 0.50M 3.00M 

1572  JUNGLI 0.60M 3M 

1573  JUNGLI 0.40M 2M 

1574  JUNGLI 0.40M 2M 

1575  JUNGLI 0.70M 5.00M 

1576  JUNGLI 0.60M 2M 

1577  JUNGLI 0.70M 5M 

1578 CH 20900 JUNGLI 0.60M 2M 

1579  JUNGLI 0.70M 5M 

1580  JUNGLI 0.50M 3.00M 

1581  JUNGLI 0.60M 3M 

1582  JUNGLI 0.80M 5M 

1583  JUNGLI 0.80M 5M 

1584 CH 21000 LIMB 0.80M 5M 
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Chainagewise Tree Survey Details for Panvel-Karjat Section 

Sl 
No. 

Ch.no Name of tree Girth Height 

1585  JUNGLI 0.40M 2M 

1586  JUNGLI 0.80M 5M 

1587  JUNGLI 0.40M 2M 

1588  JUNGLI 0.40M 4.00M 

1589  JUNGLI 0.70M 5.00M 

1590  JUNGLI 0.60M 2M 

1591 CH 21400 NILGIRI 0.70M 5M 

1592  NILGIRI 0.50M 3.00M 

1593  NILGIRI 0.60M 3M 

1594 CH 21500 NILGIRI 0.40M 2M 

1595  ASHOKA 0.40M 2M 

1596  ASHOKA 0.40M 4.00M 

1597  ASHOKA 0.70M 5.00M 

1598  ASHOKA 0.60M 2M 

1599  ASHOKA 0.70M 5M 

1603 CH 22000 Babhul/Acacia Nilotica 0.50M 3M 

1604 CH 22100 Mango/Mangifera Indica 0.8M 3M 

1605  Mango/Mangifera Indica 0.8M 3M 

1606  Mango/Mangifera Indica 0.8M 3M 

1607  Mango/Mangifera Indica 0.8M 3M 

1608  Mango/Mangifera Indica 0.8M 3M 

1609  Mango/Mangifera Indica 0.8M 3M 

1610  Guava/Psidium Guajava 0.8M 3M 

1611  Coconut/Cocos Nucifera 0.7M 4M 

1612  Coconut/Cocos Nucifera 0.7M 4M 

1613  Coconut/Cocos Nucifera 0.7M 4M 

1614  Coconut/Cocos Nucifera 0.7M 4M 

1615  Coconut/Cocos Nucifera 0.7M 4M 

1616  Coconut/Cocos Nucifera 0.7M 4M 

1617 CH 22200 Mango/Mangifera Indica 0.8M 3M 

1618  Mango/Mangifera Indica 0.8M 3M 

1619  Mango/Mangifera Indica 0.8M 3M 

1620  Coconut/Cocos Nucifera 0.7M 4M 

1621  Coconut/Cocos Nucifera 0.7M 4M 

1622 CH 22300 Mango/Mangifera Indica 0.8M 4M 

1623  Mango/Mangifera Indica 0.8M 4M 

1624  Mango/Mangifera Indica 0.8M 4M 

1625  Mango/Mangifera Indica 0.8M 4M 

1626  Mango/Mangifera Indica 0.8M 4M 

1627  Mango/Mangifera Indica 0.8M 4M 

1628 CH 22400 Mango/Mangifera Indica 0.8M 4M 

1629  Mango/Mangifera Indica 0.8M 4M 

1630  Mango/Mangifera Indica 0.8M 4M 

1631  Mango/Mangifera Indica 0.8M 4M 

1632  Mango/Mangifera Indica 0.8M 4M 

1633  Mango/Mangifera Indica 0.8M 4M 

1643 CH 23400 Mango/Mangifera Indica 0.8M 4M 

1644  Mango/Mangifera Indica 0.8M 4M 
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Chainagewise Tree Survey Details for Panvel-Karjat Section 

Sl 
No. 

Ch.no Name of tree Girth Height 

1645  Mango/Mangifera Indica 0.8M 4M 

1646  Mango/Mangifera Indica 0.8M 4M 

1647  Mango/Mangifera Indica 0.8M 4M 

1648  Mango/Mangifera Indica 0.8M 4M 

1649  Mango/Mangifera Indica 0.8M 4M 

1650  Mango/Mangifera Indica 0.8M 4M 

1651  Mango/Mangifera Indica 0.8M 4M 

1652  Mango/Mangifera Indica 0.8M 4M 

1653 CH 23500 Mango/Mangifera Indica 0.8M 4M 

1654  Mango/Mangifera Indica 0.8M 4M 

1655  Mango/Mangifera Indica 0.8M 4M 

1656  Mango/Mangifera Indica 0.8M 4M 

1657  Mango/Mangifera Indica 0.8M 4M 

1658 CH 23600 Mango/Mangifera Indica 0.8M 4M 

1659  Awla/Phyllanthus Emblica 0.6M 4M 

1660  Chafa/Plumeria 0.4M 3M 

1661  Nilgiri/Eucalyptus 0.8M 5M 

1663 CH 23800 Mango/Mangifera Indica 0.6M 3M 

1685 CH 26000 Mango/Mangifera Indica 0.6M 3M 

1686 CH 26100 Babhul/Acasia Nilotica 0.5M 3M 

1687  Babhul/Acasia Nilotica 0.6M 3M 

1693 CH 26700 Nilgiri/Eucalyptus 0.8M 6M 

1694  Nilgiri/Eucalyptus 0.8M 6M 

1695  Nilgiri/Eucalyptus 0.8M 6M 

1696  Nilgiri/Eucalyptus 0.8M 6M 

1697  Gulmohar/Delonix Regia 0.8M 5M 

1698  Gulmohar/Delonix Regia 0.8M 5M 

1699  Gulmohar/Delonix Regia 0.8M 5M 

1700  Gulmohar/Delonix Regia 0.8M 5M 

1701  Gulmohar/Delonix Regia 0.8M 5M 

1702 CH 26800 Gulmohar/Delonix Regia 0.8M 5M 

1703  Gulmohar/Delonix Regia 0.8M 5M 

1704  Gulmohar/Delonix Regia 0.8M 5M 

1705  Gulmohar/Delonix Regia 0.8M 5M 

1706 CH 26900 Peeple/Ficus Religiosa 1M 5M 

1707  Peeple/Ficus Religiosa 1M 5M 

1708  Supari/Areca Catechu 0.7M 5M 

1709  Supari/Areca Catechu 0.7M 5M 

1710  Banyan/Ficus Bengalensis 1M 5M 

1715 CH 27400 Babhul/Acacia Nilotica 0.6M 3M 

1729 CH 28800 Banyan/Ficus Bengalensis 0.8M 4M 

1730  Banyan/Ficus Bengalensis 0.8M 4M 

1731  Mango/Mangifera Indica 0.8M 5M 

1732 CH 28900 Tamarind/Pithecellobium Dulce 0.5M 3M 

1733 CH 29000 Mango/Mangifera Indica 0.8M 5M 

1734  Tamarind/Pithecellobium Dulce 0.5M 3M 

1735  Mango/Mangifera Indica 0.8M 5M 

1736 CH 29100 Peeple/Ficus Religiosa 0.8M 4M 
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Chainagewise Tree Survey Details for Panvel-Karjat Section 

Sl 
No. 

Ch.no Name of tree Girth Height 

1737 CH 29200 Babhul/Acacia Nilotica 0.5M 3M 

1738 CH 29300 Teak/Tectona Grandis 0.7M 4M 

1739  Teak/Tectona Grandis 0.7M 4M 

1740  Teak/Tectona Grandis 0.7M 4M 

1741  Teak/Tectona Grandis 0.7M 4M 

1742 CH 29400 Gulmohar/Delonix Regia 0.7M 4M 

1743  Gulmohar/Delonix Regia 0.7M 4M 

1744  Gulmohar/Delonix Regia 0.7M 4M 

1745  Gulmohar/Delonix Regia 0.7M 4M 

1746  Gulmohar/Delonix Regia 0.7M 4M 

1747 CH 29500 Gulmohar/Delonix Regia 0.7M 4M 

1748 CH 29600 Teak/Tectona Grandis 0.7M 4M 

1749 Karjat Yard to 
Karjat Station 
Area 

Neem/Azadiracta Indica 0.8M 4M 

1754 Neem/Azadiracta Indica 0.8M 4M 

1755 Ashoka/Saraca Asoka 0.3M 2M 

1756 Beefwood tree/Casuarina Equisetifolia 0.8M 5M 

1757 Beefwood tree/Casuarina Equisetifolia 0.8M 5M 

1758 Coconut/Cocos Nucifera 0.7M 4M 

1759 Coconut/Cocos Nucifera 0.7M 4M 

1760 Coconut/Cocos Nucifera 0.7M 4M 

1761 Fig/Ficus Racemosa 0.8M 5M 

1762 Gulmohar/Delonix Regia 0.8M 5M 

1763 Fig/Ficus Racemosa 0.8M 5M 

1764 Fig/Ficus Racemosa 0.8M 5M 

1765 Mango/Mangifera Indica 0.8M 5M 

1766 Mango/Mangifera Indica 0.8M 5M 

1767 Mango/Mangifera Indica 0.8M 5M 

1768 Mango/Mangifera Indica 0.8M 5M 

1769 Mango/Mangifera Indica 0.8M 5M 

1770 Mango/Mangifera Indica 0.6M 4M 

1771 Mango/Mangifera Indica 0.6M 4M 

1772 Mango/Mangifera Indica 0.6M 4M 

1773 Mango/Mangifera Indica 0.6M 4M 

1774 Mango/Mangifera Indica 0.6M 4M 

1775 Mango/Mangifera Indica 0.6M 4M 

1776 Mango/Mangifera Indica 0.6M 4M 

1777 Mango/Mangifera Indica 0.6M 4M 

1778 Jambhul/Syzgium Cumini 0.8M 5M 

1779 Jambhul/Syzgium Cumini 0.8M 5M 

1780 Jambhul/Syzgium Cumini 0.8M 5M 

1781 Coconut/Cocos Nucifera 0.7M 4M 

1782 Coconut/Cocos Nucifera 0.7M 4M 

1783 Neem/Azadiracta Indica 0.8M 4M 

1784 Neem/Azadiracta Indica 0.8M 4M 

1785 Badam/Prunus Dulcis 0.6M 4M 

1786 Mast Tree/Polylathia Longifolia 0.4M 4M 

1787 Mast Tree/Polylathia Longifolia 0.4M 4M 

1788 Mast Tree/Polylathia Longifolia 0.4M 4M 
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Chainagewise Tree Survey Details for Panvel-Karjat Section 

Sl 
No. 

Ch.no Name of tree Girth Height 

1789 Mast Tree/Polylathia Longifolia 0.4M 4M 

1790 Mast Tree/Polylathia Longifolia 0.4M 4M 

1791 Mast Tree/Polylathia Longifolia 0.4M 4M 

1792 Mast Tree/Polylathia Longifolia 0.4M 4M 

1793 Mast Tree/Polylathia Longifolia 0.4M 4M 

1794 Guava/Psidium Guajava 0.4M 3M 

1795 Australian Acacia/Acacia Auriculiformis 0.6M 4M 

1796 Mango/Mangifera Indica 0.6M 4M 

1797 Banyan/Ficus Bengalensis 0.8M 5M 

1798 Rain Tree/Samanea Saman 0.7M 4M 

1799 Australian Acacia/Acacia Auriculiformis 0.7M 4M 

1800 Copper Pod/Peltrophorum Pterocarpum 0.7M 4M 

1801 Mango/Mangifera Indica 0.7M 3M 

1802 Mango/Mangifera Indica 0.7M 3M 

1803 Mango/Mangifera Indica 0.7M 3M 

1804 Banyan/Ficus Bengalensis 1M 6M 

1805 Peeple/Ficus Religiosa 1M 5M 

1806 Guava/Psidium Guajava 0.3M 2M 

1807 Coconut/Cocos Nucifera 0.6M 3M 

1808 Babhul/Acacia Nilotica 0.3M 2.5M 

1809 Babhul/Acacia Nilotica 0.3M 2.5M 

1810 Babhul/Acacia Nilotica 0.3M 2.5M 

1811 Nilgiri/Ecucalyptus 0.6M 4M 

1812 Nilgiri/Ecucalyptus 0.6M 4M 

1813 Gulmohar/Delonix Regia 0.7M 4M 

1814 Mango/Mangifera Indica 0.7M 4M 
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ANNEXURE 7: MAP OF PROPOSED RAIL STRETCH ALONG WITH 
MATHERAN ESZ 
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ANNEXURE 8: Boundary of Matheran Eco-sensitive Zone 
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ANNEXURE 9: ANALYSIS OF THE WAVEFORMS IN COMPARISON 
WITH THE DGMS STANDARDS FOR SAMPLING LOCATIONS IN 

PANVEL-KARJAT STRETCH 
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ANNEXURE 10: STATIONWISE UTILITY SHIFTING IN PANVEL-
KARJAT STRETCH 
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Station wise Utility Shifting For Panvel-Karjat Stretch 
Sr. 
No. Station Structure 

Name  No's  L B Area Remarks 

1 

Panvel 

  1 3.65 3.65 13.32   
2 GRP Building 1 19.4 6.9 133.86   

3 Running Staff 
Lobby 1 31.8 6.76 214.97 All India SC & ST Railway Employees 

Association is included 

4 Senior Section 
Engineer (Tr.D) 1 31.6 6.8 214.88 A shed in which Batteries etc.. Stored and 

one record room, both included 
5 CRMS 1 13.3 6.8 90.44   

6 OHE Distribution 
Depot 1 18.35 6.9 126.62   

7 RCD Recording 
Room 1 10.43 4.25 44.33 RCD Staff Room also included 

8 Indian Oil Depot 1 50.22 18.85 946.65   

9 Combined 
Booking Lobby 1 25 16 400.00   

10 Compression 
Room 1 3.22 1.6 5.15   

11 Temple 1 5 4.3 21.50   

12 U G Tank 1 145000 Lts N/A Pumping Room (13.2*13.2 m) above that 
UG Tank 

13 Over Head Tank 1 140000 Lts N/A   

14 U G tank 1   N/A Pumping Room of Height 2.5 m above that 
U G tank 

15 Over Head Tank 1   N/A   

16 Septic Tank 1 5 2.7 13.50 at Compression room at Combined 
Booking Lobby 

17 RB III/I 1 16 8 128.00   
18 RB IV 2 25 10.9 272.50 RB IV/1 & RB IV/2 
19 RB II 2 18.2 7.9 143.78 RB II/A-I & RB II/B-I 
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Station wise Utility Shifting For Panvel-Karjat Stretch 
Sr. 
No. Station Structure 

Name  No's  L B Area Remarks 

20 RB II 3 26.9 7.9 212.51 RB II/C-I & RB II/D-I & RB II/E-I 
21 RB II 4 35.5 7.9 280.45 RB II/A-II, RB II/B-II, RB II/C-II, RB II/D-II 

22 RB II 5 40 8 320.00 RB II/I/A, RB II/I/B, RB II/I/C, RB II/I/D, RB 
II/I/E 

23 RB I 4 

40 8 320.00 

RB I/II/A, RB I/II/B, RB I/II/L, RB I/II/M,  
G+1 

24 RB I 4 RB I/II/C, RB I/II/D, RB I/II/J, RB I/II/K,  G+1 

25 RB I 4 RB I/II/E, RB I/II/F, RB I/II/G, RB I/II/H,   
G+1 

26 RB-II 10+1 20.25 17.3 350.33 RB II/MS/I (1 to 10) , G+2 Building, + one 
Panvel crew rest room 

27 RB-III 2 17.3 9.3 160.89 RB III/SS 4 & RB III/SS 5 

28 RB-II 2 17.6 6.4 112.64 RB II/G-I (7.8*6.4 m) & RB II/F-I (7.8*6.4 
m), D/s B/w them is 2 m 

29 RB-I 16 18.8 15.8 297.04 RB I/MS/O (1 to 16),  G+3 
30 RB-I 16 18.8 15.8 297.04 RB I/MS/N (1 to 16),  G+3 
31 Railway quaters 4 31.4 6.4 200.96 RB-I/F,RB-I/G, RB-I/H, RB-I/I 
32 RB III 8 27.53 18 495.54 MS/RB III/ 1 to 8, G+1 

33 Water pipe 1 10 mm Dia N/A passing through SSE to DN flow meter 
Room 

34 DN Flow Meter 
Room 1 5 4 20.00 Infront of SSE office and at existing line 

35 Pipe line 
carrying petrol 3   N/A 

From Indian Oil Depo to DN Flow Meter 
Room ( one pipe of 20mm dia and another 
2 of 50mm dia each 

36 Railway Building 
(Contractor) 1 16 4.5 72.00 Between DN Flow Meter room and Gang 

Hut No.4 
37 SSE(p-Way) 2 4.5 2.9 13.05 Near to Level Crossing, Each size of 
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Station wise Utility Shifting For Panvel-Karjat Stretch 
Sr. 
No. Station Structure 

Name  No's  L B Area Remarks 

Trolly Room 4.5*2.9 
38 Gang Hut No.4 1 10 7 70.00 Near to Level Crossing 
39 Podi gate Room 1 9.8 3.7 36.26 Near to Level Crossing 
40 Sub Station 1 205 66 13530   
41 Fire Station 1 27.2 13.2 359 Besides Sai Temple 

42 Sub Station 
Building 1 13 10.1 131 Besides Fire Station 

43 Sub Station 1 28.8 17.7 510 Besides Fire Station 
44 

P-Way Stores 
1 22.7 7.6 173 

Near SSE (P-Way) Office 45 1 22.7 9.9 225 
46 1 22.7 9.9 225 

47 SSE(p-Way) 
Office 1 14.5 5 73   

48 Toilet 1 2 2 4 at SSE (P-Way) Office 

49 Electric line 1     N/A Crossing kalundri River parallel to existing 
Bridge 

50 Septic tank on 
back of 
suburban station 
bld 

1 7.7 2.83 21.79  back of suburban station building 

51 1 3.45 3.45 11.90  back of suburban station building 

52 Water pipe line 
40 mm dia 1     0.00   

53 Cast iron pipes 6     0.00   

54 Mid-
Section 

68/39-41 Water Pipe Line 1 1200mm (Dia) N/A 
MIDC pipe line passing through Kalundari 
river. Pier loaction of Flyover to be decided 
accordingly. 

55   Water Pipe Line 1   N/A Water pipe line is passing through Br No. 
69/3 
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Station wise Utility Shifting For Panvel-Karjat Stretch 
Sr. 
No. Station Structure 

Name  No's  L B Area Remarks 

56   Compound 
Wall         Compound wall of Pvt Bld at 31.62m from 

existing line. 
57 69/3-4 Gas pipe line 1   N/A Passing through Br 69/2 
58 69/14-18 Compound Wall 1       30.8m from existing track. 
59 70/3-5 Road           

60 70/6-7 Private Huts 1       30m from existing line. Usarli Village. 

61 Chikhale Road Paralel to 
track         32m from existing track 

62 Mid-
Section 

72/3-4 HP Pipe Line  1   N/A HP 
63 72/13-14 GAS PIPE LINE 1   N/A GAIL 
64 

Mohape 

Pond 1       20m from PF-1. 

65 Open drain bet 
Pond & PF           

66 
WAITING+ 
BOOKING 
OFFICE 

1         

67 PANEL ROOM 1         
68 RELAY ROOM 1         
69 IPS ROOM 1         

70 BATTERY 
ROOM 1         

71 OFC ROOM  1         
72 DG SET ROOM 1         
73 COP on PF-1 1         
74 FOB on PF-1 1         
75 Mid- 78/13-14 HP Pipe Line  1   N/A HP 
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Station wise Utility Shifting For Panvel-Karjat Stretch 
Sr. 
No. Station Structure 

Name  No's  L B Area Remarks 

76 Section 79/13-14 HP Pipe Line  1       HP 

77 80/10-11 Road         Passsing through Br 80/3 and going to 
village. 

78 80/11-12 Water Pipe Line  6   N/A 
Water pipe line of Navi Mumbai Municipal 
Corporation (NMMC) Passing through Br 
No. 80/3 

79 80/11-12 Road 1       Passsing through Br 80/3 and going to 
water reservoir. 

80   Water Pipe Line          
Water pipe line of Navi Mumbai Municipal 
Corporation (NMMC) Passing through Br 
No. 80/4 

81 85/10-18 Water pipe Line 1 50 mm (Dia) N/A   

82 85/30-34 Road  1       6m wide raod at 21m from existing track, 
parallel to track. 

83 85/34-36 Pipe Line         Passing through Br No. 86/1 

84 85/34-36 Bridge for 
pedestrian          

1.5m wide pedestrian Bridge parallel to Br 
No. 86/1 at 53m distance from existing 
Bridge. 

85 89/2-3 Water Pipe Line 1 50 mm (Dia) N/A   

86 89/12-13 FOB 1       2.5m wide in cutting for crossing of 
pedestrian 

87 89/12-13 Water Pipe Line   40mm dia   Passing through FOB 
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ANNEXURE 11: MINUTES OF THE MEETINGS OF THE 
DISCUSSIONS HELD WITH GOVERNMENT OFFICIALS 
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Minutes of Meeting- 20 April, 2018 

Project: “Environment Assessment of all components of MUTP- III Projects” 

Venue: Grassroots office, WEH 

Attended by:  
o Matheran ESA: Pallavi Latkar  

(Matheran ESA Committee Member, Representative from Grassroots- an Environmental 

Organization) 

o M/s STEP: Jyoti Palekar 

o M/s IEISL: Adavaita Deshmukh 

Comments received from Ms. Pallavi Latkar (Matheran ESA Committee Member) are as follows: 

• Minutes of meeting with Matheran ESA dated 23.08.2017 shall be referred for further 

communication with Matheran ESA. The MOM required MRVC to submit Detailed Project 

Report with mapping and obtain remarks from ADTP, Raigad. EIA shall be carried out.  

• MMRDA has been asked to prepare zonal master plan for Matheran ESA marking zones for 

smaller area in detail. However, zonal plan is not yet ready.  

• MRVC shall submit letter with detailed report to Collector, Raigad after obtaining comments 

from ADTP, Raigad to discuss this agenda in meeting of monitoring committee. 

• MRVC shall circulate summary of report to all committee members before meeting called for 

discussion of MUTP-III. 

• Green Highways (Plantation & Maintenance) Policy-2015 can be referred to strengthen the 

impact on biodiversity of the area. The policy describes 3 tiered plantations with yearly 

maintenance plan. 

• As Matheran ESA Committee has no executionary powers, the Committee can only give 

suggestions/recommendations and direct MRVC to other relevant departments as Forest, 

ADTP etc. Presently, there is no action plan for Matheran ESA Committee. 

• Action Point for MRVC: 

o MRVC shall submit DPR to concerned agencies as stated in Minutes of Meeting 

issued by Matheran ESA. 

o MRVC shall also obtain remarks from ADTP before proceeding for discussion with 

Matheran  ESA Committee. 

o MRVC shall also discuss the report with Forest Secretary (Mr. Kharge) and 

Chairman, Matheran ESA Committee (Mr. Gorade, Retd. IAS Officer) 
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Minutes of Meeting- Morbe Dam Division- 24  April, 2018 

Project: “Environment Assessment of all components of MUTP- III Projects” 

• Meeting with Mr. Sonawane (Executive Engineer , Morbe Dam Division) 
o Venue: City Engineer Department, 2nd Floor office, Navi Mumbai Municipal Corporation Office 
o Attended by:  

o MRVCL: Mr. Mehmoodmiya 

o M/s STEP: Mrs. Jyoti Palekar 

o M/s IEISL: Ms. Adavaita Deshmukh  

o Points discussed during the meeting are as follows: 
o NMMC is receiving 450 MLD water supplies from Morbe dam by gravity. 

o The Salient Features of Morbe Dam are as follows: 

Sr.No.  Parameters  Details 
1.  River name Dhavri river (Branch of Patalganga river) 
2.   Type of dam  Earthen dam 
3.  Catchment area  57.89 sq km 
4.   Reservoir capacity  190.89 MCM 
5.   Net capacity  165.37 MCM 
6.  Supply capacity per day  450MLD 
7.  Length of dam  3520 m (across river) 
8.  Width of dam  450 m (across river) 
9.  Height of dam  53.40 m (across river) 
10.   Top of dam  93.00 m 
11.  Highest water level 90.50 m 
12.  Full storage level  88.00 m 
13.  Overflow channel width  26.50 m 
14.  Overflow channel doors 2 Nos ( Circular-12x3 m ) 

 

o During construction existing tunnel near dam, relocation of staff quarters for dam facility 

was carried out. 

o WTP at Bhokarpada has WTP of NMMC and WTP of MJP. 

o Inlet and outlet pipeline of WTP is of diameter 2042 mm. 

o Presently  58 labours are working at Morbe dam and 65 labours at WTP. 

o Dam Safety Organization under WRD, Maharashtra performs the functions like 

conducting inspections of large dams (pre/ post monsoon), inspecting instruments in 

dams & gates, scrutiny of emergency action plan etc. Besides this organization also carry 

out Dam break analysis. 

o MRVC shall submit maps showing existing and proposed alignment, survey numbers, 

utilities for the area in the vicinity of WTP and Morbe Dam.  
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o After submission of data by MRVC, NMMC through the Dam Safety Organization will 

undertake dam integrity test. Output of the study with suggestions/recommendation will 

be provided to MRVC. 

o Access near WTP may get affected during construction. MRVC to consider this aspect 

during construction. 

o There has been no incidence reporting cracking or vibration during tunneling.  
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Minutes of Meeting- Maharashtra Jeevan Pradhikaran (MJP)- 24  April, 2018 

Project: “Environment Assessment of all components of MUTP- III Projects”  

• Meeting with Mr.S K. Dashore  (Sub-Divisional  Engineer, Maharashtra Jeevan Pradhikaran) 
o Venue: Ground Floor, MJP Office, HDFC Circle, Sector 1A, New Panvel 
o Attended by:  

o M/s STEP:  Mrs. Jyoti Palekar 

o M/s IEISL: Ms. Adavaita Deshmukh  

o Points discussed during the meeting are as follows: 
o MJP uses source water from Patalganga River. 

o The water is treated at WTP of 115 MLD capacity and supplied by gravity to Panvel, 

Kalamboli, Karanjale, JNPT and 25 villages  by gravity. 

o There are 2 intake pipeline of 965 mm diameter of length 5.2. km from source to  WTP.  

o Main Balancing reservoir (MBR) to WTP pipeline is of 500 m length and 1320 mm 

diameter. 

o Supply line from MBR to villages is of diameter 1320 mm. 

o Outlet pipelines from MBR to WTP and WTP to villages are crossing the existing 

alignment. 

o MJP pipelines are purchased in the year 1984 and commissioned in the year 1989. 

Hence, all the pipelines will be replaced with new ones.  

o MJP is planning to increase capacity of WTP from 115 MLD to 228 MLD. Capacity of 

MBR will also be enhanced from 5 MLD to 12.5 MLD. 

o Proposal plan of expansion is submitted to Railways by MJP. 

o Protection of pipeline is during construction of proposed railway line is the only concern. 
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ANNEXURE 12: ATTENDANCE SHEET OF THE PUBLIC 
CONSULTATION HELD AT CHOWK STATION FOR PANVEL-

KARJAT STRETCH 
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ANNEXURE 13: SUGGESTIONS/QUERIES RAISED BY THE LOCAL 
COMMUNITY AT THE PUBLIC CONSULTATION OF PANVEL-

KARJAT STRETCH 

  

































































































































































































 

Final Environment Assessment Report  
for Doubling of Panvel-Karjat Section 

Annexure 

 

 

  

 

 

 

 

 

 

 

 

 

 

ANNEXURE 14: BOQ FORMAT FOR THE COST RELATED TO THE 

ENVIRONMENTAL BUDGET UNDER THE SCOPE OF THE 

CONTRACTOR 
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A. Cost related to Environmental Measures under Scope of Contractor 
Cost related to Environmental Measures under Scope of Contractor 

Sr. 
No. Description Unit Quantity Rate Amount 

1.  Dust management by water sprinkling/ 
spraying  in the loading-unloading areas for 
construction material, earthwork, stockpile 
of the excavated material, unpaved haulage 
roads other dust prone areas and 
construction yard  

INR    

2.   Air Quality Monitoring as per as per the 
National Ambient Air Quality Standards 
(2009) at the identified locations  
 
Sampling should be done once in 4 months 
for the construction duration of 3 years. 
(Refer Environment Monitoring Plan) 

INR    

3.  Fumigation and spraying of anti-mosquito 
breeding disinfectants at all the mosquito 
breeding locations  
 
At least 3 times a year 

INR/Sq.m    

4.  Water Quality Monitoring as per IS 
10500:2012 (except radioactive residues) or 
Schedule VI of Environment Protection 
Rules based on the applicability  
 
(Refer Environment Monitoring Plan) 

INR    

5.  Protection devices (earplugs or earmuffs) 
shall be provided to the workers operating 
near high noise generating machines 

INR    

6.  Acoustic enclosures for DG sets and other 
construction equipment and machinery 

INR    

7.  Noise Barrier INR    

8.  Noise monitoring as per the Noise Pollution 
(Regulation and Control) Rules, 2000 
containing noise standards for Residential, 
Commercial and Silent zones during day 
and night time 
 
 (Refer Environment Monitoring Plan) 

INR    

9.  Vibration Monitoring as per the standards 
(ISO Standards on vibration (ISO 2631/2- 
1989, ISO 8041-1990, and ISO 4866-1990) 
or any other international standard to be 
finalised after discussion with MRVC) 
 
(Refer Environment Monitoring Plan) 

INR    

10. 4 Cost towards hazardous waste 
management on the site  

INR/Ton 
(direct 
landfill) 

   

11. 5 Spraying of insecticides in labour lamps on 
regular basis (as per A guidance note by 
IFC and the EBRD) 

INR/Sq.m    
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Cost related to Environmental Measures under Scope of Contractor 
Sr. 
No. Description Unit Quantity Rate Amount 

12.  Organizing regular health check-up and 
immunization camps  
 
At least 2 times a year 

INR    

13.  Provide adequate personal protective 
equipments for the works on regular basis 

     

 Hand gloves INR    
 Safety shoes INR    
 Safety goggles INR    
 Safety Jacket INR    
 Safety helmets INR    
 Ear plugs  INR    

14.  Regular Training to the workers related to 
Health and Safety  

INR    

15.  Conduct Safety, Health and Environment 
audit on regular basis  

INR    

16.  First Aid facility on site (First aid kit and first 
aid room) 

INR    

17.  Monthly illumination monitoring by lux meter 
for all the locations 

INR    

 

B. Cost related to Works (Civil, Mechanical, Electrical, labour Amenities etc) under Scope 
of Contractor 

Cost related to Works (Civil, Mechanical, Electrical, labour Amenities etc) under Scope of 
Contractor  

Sr. 
No. 

Description Unit Quantity Rate Amount 

1.  Installation of mobile toilets fitted with 
anaerobic treatment facility at construction 
site (1 toilet seat/15 labour-within 500 m) 

INR    

2.  Providing  drinking water facilities at the 
construction site (within 500 m) 

INR    

3.  Provision of Chamber to collect any spills of 
the oils in fuel and lubricants storage area  

INR    

4.  Provision of Sanitary toilets, urinal, 
bathrooms, wash basin  in the labour camps 
(1 toilet seat, 1 urinal, 1 wash basin and 1 
bathroom for 15 labours) 

INR    

5.  LPG cylinders or community kitchens may 
be provided in the labour camps to avoid any 
tree cutting for fuel wood 

INR    

6.  Cost towards solid waste management in the 
labour camps  

INR    

7.  Provision of adequate and safe water supply 
for the use of the workers (RO of 3500 
litre/hr + 1 tap/25 labours) 

INR    
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Cost related to Works (Civil, Mechanical, Electrical, labour Amenities etc) under Scope of 
Contractor  

Sr. 
No. 

Description Unit Quantity Rate Amount 

8.  Water Quality Monitoring as per IS 
10500:2012 or WHO drinking water 
standards for the drinking water provided in 
labour camps.  
 
Water quality must be monitored 3 times in a 
year (once in 4 months) on regular basis for 
construction duration of 3 years 

INR    

9.  Cutting down trees including cutting trunks & 
branches and stacking the  material as 
directed with 15 m lead and lift up to 1.5 m 
etc. complete including up roofing and 
refilling the pit with material as directed 
(excluding extra material required for 
refilling) 

     

 Girth between 30 cm to 60 cm INR    
 Girth between 60 cm to 90 cm INR    
 Girth between 90 cm to 1.5 m  INR    
 Girth between 1.5 m to 3 m  INR    
 Girth between 3 m to 4.5 m  INR    
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ANNEXURE 15: PROBABLE LOCATIONS FOR INSTALLING NOISE 
BARRIERS 
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Sr. 

No. 
Description 

Chainage of habitation from 

CST (Km) 

Chainage  of habitation 

from  Panvel Station (Ch.) 

From To From To 

1.  Habitation near Panvel Railway 
station to Habitation near 
Kalundre River bridge crossing 

68/16 69/2 0+000 0+900 

2.  Residential habitation, Panvel 69/8 70/11 1+700 2+400 
3.  Habitation near Sangade Village, 

Chikhale 
73/18 74/3 5+900 6+100 

4.  Habitation near Bhingar Village 75/4 75/7 7+200 7+400 
5.  Habitation near Varose Village 83/2 83/6 15+200 15+400 
6.  Habitation near Varose Village 83/13 83/17 15+700 15+900 
7.  Habitation near Chowk Railway 

station 
85/6 85/21 17+200 17+500 

8.  Habitation near Karjat Railway 
station  

99/18 99/28-30 - - 
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ANNEXURE 16: DRAFT ToR PREPARED BY MRVC FOR 
CIMFR 

 

 

 



TOR PNVL-KJT 

 Draft Terms of Reference (TOR) 

 

1. Background: - 

1.1. To enable the Mumbai Suburban Railway System to meet the demands of the 
ever-growing passenger traffic, Ministry of Railway and the Government of 
Maharashtra set up MRVC, an SPV for implementation of the railway projects 
under MUTP (Mumbai Urban Transport Project).  The cost of the project is 
shared equally by MoR & GoM. 

1.2. MUTP III has been approved in the Budget of 2015-16 and it includes the 
subject projects of double line commuter corridor between Panvel-Karjat 
Section (29 Km) on Central Railway  

1.3. The pre-feasibility study for all the components of MUTP III has been carried 
out by MRVC and the study reports are available for details of each 
component. 

1.4. The existing Panvel-Karjat line has two unlined Tunnels of 2692 m and 214 m 
length in western ghats near Mumbai in Maharashtra. Nadhal tunnel of length 
214 m between Ch 14613 m and Ch 14827 m and Vavarle tunnel starts at 
Ch 22526 m and extends to Ch 25218 m. The proposed alignment of New 
corridor is running parallel to existing line from Panvel to Ch 21700 and 
thereafter gets diverted towards North-East side upto Karjat. The diverted 
alignment will be at about 600m away from existing alignment. The proposed 
alignment will have three tunnels i.e. one near Nadhal of 220 m parallel to 
existing tunnel at a separating distance of around 15 m from the existing 
tunnel, one near Wavarle of 2600 m at about 600 m away from existing 
tunnel and one additional tunnel of 300 m near Kirawali. There are several 
open excavations proposed at CH:14700-15100, 20900 to 22900, 25500-
25550, 26050-26125, 26425-26750 that will involve trenching of around 
2600 m varying in depth from about 5m to 20m. Further detailed Engineering 
Consultancy covering FLS for fixing up alignment, Geotech investigations, 
Utility Survey, Land Planning, Preparation of Plans etc. is in progress. 

1.5. Construction of New Tunnel Parallel to existing tunnel poses lot of 
Risk/complications for safe excavation without having any adverse effect on 
existing tunnel. Based on the General Arrangement Drawings (GADs) prepared 
by the MRVC Consultant and approved by the Stakeholders, the detailed 
designs and detailed drawings (Good for construction drawings) are to be 
prepared for Tunnel by Detail Design Consultant (DDC) of MRVC. 

 

2. Objective and Scope of consultancy:  

2.1. MRVC has engaged consultant for final location survey including the 
geological investigations of the strata along the tunnel’s proposed alignment. 
MRVC intends to seek Scientific Support and investigation for the proposed 
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alignment at designated places between chainages [14700 to 26750] for 
validation and reaffirmation of the investigations and proposals by the DDC.  
Geotechnical investigation report with borehole log details will be shared with 
CSIR-CIMFR for geological assessment of the strata.  The cores taken during 
boring will be made available for any further testing. The broad scope of 
consultancy is as under: - 

2.2. Aerial survey, 3D Mapping and Rockmass classification:  

2.2.1. Aerial survey and generation of 3D map of the surface for further use and 
merger with geological data and generation of topographic profiles.  

2.2.2. Based on the details of geological/geotechnical investigation data 
available with MRVC and being generated above, including Geo-technical 
assessment of the rock, CSIR-CIMFR will carry out  

2.2.2.1. Rockmass characterisation and preparation of sub-surface Model 
of rock formation. 

2.2.2.2. Geological mapping. Geological mapping to be extrapolated to 15 
m on either side of Tunnel alignment and preparation of 
Geological sections along tunnel alignment 

2.2.3. Geophysical sub-surface investigation at designated locations/ low cover 
areas along the proposed alignment will be undertaken by MRVC 
separately at different locations as per requirements of the project and 
the data including soft format will be shared with CSIR-CIMFR for further 
investigations, rockmass assessment and merger with CSIR-CIMFR report.  

 

2.3. Proof Check of Structural stability assessment of the strata based on the 
geological investigation including rock formation and suggestion for support.  

2.3.1. Proof check of most suitable cross section of the tunnel considering the 
requirement for two Railway tracks, ventilation, Fire safety, OHE, pathway, 
drainage, cable duct and other structures if any. 

2.3.2. Proof check and study the recommendation for minimum safe clear 
distance between existing and proposed tunnel using 3D Modelling 
techniques OR as decided by CSIR-CIMFR for excavation of Tunnel-1/2. 

2.3.3. Proof check of preliminary & other support required during construction of 
tunnel. 

 

2.4. Proof check of Design of Ventilation system for new tunnel with periodic 
monitoring of air Quality. 

2.5. Proof check and recommendation for fire safety of the long tunnel and 
necessary guidelines/requirements for prevention. 
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2.6. Rock excavation methodology and tunnelling methodology suitable for the 
proposed tunnels (New Tunnel no 1, 2 and 3) and open excavations. 

2.6.1. Proof check  and recommendation of design of blasting techniques and 
sequences, controlled blasting techniques for open excavation of cutting 
and underground excavation of tunnel 

2.6.2. Ground vibration monitoring trials and work out of attenuation 
characteristics. Establishment of damage potential of the ground 
vibrations vis-à-vis existing tunnel/structures existing about the 
alignment. 

2.7. Regular monitoring of ground vibrations in order to control any blast induced 
damage to existing Structures in the vicinity of work preferably through an IoT 
based seismograph network during excavation. 

2.7.1. Monitoring at Existing tunnels No 1 & 2 during excavation of the new 
tunnel,  

2.7.2. Monitoring at Existing structures including private houses and other 
structures. 

2.7.3. Monitoring at Morbe Dam near Vavarle. 
2.7.4. Deployment of seismographs for continuous monitoring of ground 

vibrations preferably through IoT based systems. 
2.7.5. Periodical appraisal and evaluation of blast designs and blast 

performance. 

2.8. Vetting of technical specification for execution of Tunneling work and 
recommendations. 

2.9. Proof Check of Drawing and Designs.  

2.9.1. Proof Check of Tunnel GAD’s, detailed drawings and working drawings for 
all component of tunnel and open cut excavation.  

2.9.2. Proof Check of blasting methodology, blast design, blast sequence, 
blasting material for underground and open excavations,  

2.9.3. Proof Check of Support design, waterproofing design, Rock support 
arrangement design, Construction methodology/scheme/sequence 
submitted by contractor.  
 

2.10. Technical support during execution of work. 

2.10.1. Technical support and periodic monitoring during execution of work. 

2.10.2. Periodic Review of classification of rockmass during tunnelling by NATM 
method. 

 

2.11. Study the stability and condition of existing unlined tunnels at Nadhal/Vavarle 
and submission of the most suitable scheme for strengthening/ rehabilitation 
with sequence of execution, cost estimate, technical specifications for 
existing Tunnels if required. 
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3. PHASES OF STUDY:- 

The consultancy will be carried out in 4 Phases that are identified as under:- 

Phase I:  Geotechnical assessment, rock classification and 3D mapping. (item 
No 2.2) 

3.1. Surface mapping, geological logging and assessment of the subsurface 
geological variables in the existing tunnel for extrapolation through mapping 
and modelling, basic ventilation and fire safety appraisal. Preparation of 
report based upon the investigations. 

 

Phase II: Pre Excavation analysis, Proof checks and Structural Stability. (Item 
No 2.3 to 2.6, 2.8, 2.9) 

 

3.2. Pre-excavation analysis for the stability of the structures mentioned above 
and devise a safe and progressive methodology for excavation near the 
structures. 

3.3. Proof check of cross section, construction methodology, blast design, 
preliminary ventilation scheme and fire analysis/design. 

3.4. Detailed ventilation and fire safety design proof check. 

3.5. Vetting of Bill of Quantities, Technical specification, Special conditions for bid 
process. 

Phase III: Strengthening of existing  tunnels if required. (Item No 2.11) 

3.6. Rehabilitation scheme for existing Tunnels including evaluation of existing 
support, excavation methodology and vetting of blast designs. 

Phase IV: Support During  Execution of work (Item No  2.7, 2.10) 

3.7. Technical support and Monitoring during execution such as blasting, rock 
classification, support design, ground vibrations monitoring by 
deploying/commissioning seismographs at the site. Periodic monitoring of 
ventilation and fire safety deployments. 

4.0   NORMS AND STANDARDS: 

All the plans and proposals shall comply to IRS codes and Manuals, Indian 
Railways SOD 1676mm Gauge, Good Engineering practices and related 
instructions issued by Indian Railway and the world-wide practices being used in 
the tunnelling.  

5.0   OBLIGATIONS OF THE CLIENT: 

During the course of Project, MRVC shall provide but not limited to following:    

a) Existing scaled drawing / plans / yard plan / map / study report if any 
including toposheets & geotech survey report and copies of code of practice 
(IRS Codes and Manuals) preferably in soft form. 
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b) Details of land availability & cost  

c) Existing code of conduct / manuals/ reports if applicable to work  

d) All co-ordination with Railway or concerned authorities likely to be involved 

e) Hassle free access of site for CSIR-CIMFR officials or its contractor including 
vehicle movement & communication facilities  

f) Any approvals if required for conducting tests, trials for blasting, mechanical or 
chemical excavation and not restricted to blasting. 

g) MRVC shall bear any statutory chargers to be paid to the railway or any other 
statutory Body against their work.  

h) MRVC shall promptly convey their necessary approvals to proposals, reports, 
plans and other contractual matters referred by CSIR-CIMFR.  

i) MRVC shall ensure timely allocation of funds and release of CSIR-CIMFR fee 
for smooth and timely execution of the project. 

6.0 OBLIGATION OF CONSULTANT: 

a) Will provide all technical know-how and designs for blasting and supporting 
with respect to aims and objectives of the study. 

b) Will arrange visits to the site by the Scientists to ensure collection data 
pertaining to this study and deploy 4 to 6 project assistants for regular 
geological appraisal and vibration monitoring. 

c) Will provide field reports on visits, draft and final reports. 

d) Will not be associated with any societal problem arising during project work. 

e) Will assist to Railway & MRVC if any problem faced during work on 
implementation of recommendation given and clarify site immediately as 
requested.  

7.0 TIME SCHEDULE: 

 As the work is proposed to be executed in 4 phases, the tentative duration of 
services for the various phases is as under: - 

 Phase-I  = 02 Months 

 Phase-II  = 02 Months 

 Phase-III  = 02 months 

 Phase-IV  = 36 months 

Duration of the  consultancy can be extended as per mutually extended 
conditions. 
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ANNEXURE 17: Official Letter to NMMC from MRVC 
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ANNEXURE 18: Official Letter to Matheran Monitoring 
Committee from MRVC 
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ANNEXURE 19: Official Letter to District Forest Department 
from MRVC 

 

 

 

 



Scanned by CamScanner



Scanned by CamScanner



Scanned by CamScanner



Scanned by CamScanner


	Executive Summary
	Section 1 Introduction
	1.1 Project Background
	1.2 Objectives, Scope of Work and Methodology
	1.3 Purpose and Structure of Report

	Section 2 Description of Project Area
	CHAPTER 1.
	2.1 Description of Project Components
	2.2 Delineation of the Study Area
	2.3 Description of the Project Area
	2.3.1 Physical & Environmental Profile
	2.3.1.1 Topography
	2.3.1.2 Geomorphology, Geology and Soils
	2.3.1.3 Climate
	2.3.1.4 Rainfall
	2.3.1.5 Wind
	2.3.1.6 Hydrologeology
	2.3.1.7 Drainage
	2.3.1.8 Groundwater Development
	2.3.1.9 General Landuses
	2.3.1.10 Transport
	2.3.1.11 Physical Growth and Issues
	2.3.1.12 Sensitive Environmental Areas
	2.3.1.13 General Environmental Quality
	2.3.1.14 Proneness to Natural Disasters

	2.3.2 Socio-economic Profile

	2.4 Land Requirements and Acquisition

	Section 3 Legal and Administrative Framework and Applicable Policies
	3.1 Applicable Legislation and AIIB’s Environmental & Social Policy
	3.1.1 Applicable Indian Legal Requirements
	3.1.2 Applicability of AIIB’s Environmental and Social Framework (ESF)


	Section 4 Baseline Environmental Profile
	4.1 Site Reconnaissance Surveys
	4.1.1 Site Familiarization Walks & Wind-Shield Survey
	4.1.2 Detailed Reconnaissance Survey

	4.2 Mapping of Site Sensitivities and Preparation of Strip Maps
	4.3 Landuse
	4.4 Ecology and Biodiversity
	4.4.1 Terrestrial Flora
	4.4.2 Tree Cutting
	4.4.3 Terrestrial Fauna
	4.4.4 Aquatic Fauna
	4.4.5 Result and Discussion

	4.5 Matheran Eco-sensitive Zone
	4.6 Morbe Dam and Water Supply Facilities
	4.7 Baseline Environmental Monitoring
	4.7.1 Ambient Air Quality Monitoring
	4.7.1.1 Parameters for Monitoring
	4.7.1.2 Methodology Adopted for Sampling
	4.7.1.3 Ambient Air Pollutants and Measurement Procedures
	4.7.1.4 Ambient Air Quality Monitoring Locations and Results
	4.7.1.5 Results and Discussion

	4.7.2 Water Quality Monitoring
	4.7.2.1 Methodology Adopted for Sampling
	4.7.2.2 Water Pollutants and Measurement Procedures
	4.7.2.3 Water Quality Monitoring Locations and Results
	4.7.2.4 Results and Discussion

	4.7.3 Noise Level Monitoring
	4.7.3.1 Methodology Adopted for Sampling
	4.7.3.2 Standards adopted for Noise Level Monitoring
	4.7.3.3 Noise Level Monitoring Locations and Results
	4.7.3.4 Results and Discussion

	4.7.4 Vibration Level Monitoring
	4.7.4.1 Methodology Adopted for Sampling
	4.7.4.2 Standards adopted for Vibration Level Monitoring
	4.7.4.3 Vibration Modelling
	4.7.4.4 Results and Discussion



	Section 5 Environment Impact Assessment
	5.1 Activities Identified for Impact Assessment
	5.2 Parameters for Impact Identification
	5.3 Impact Identification Matrix
	5.4  Results and Discussions

	Section 6 Analysis of Alternatives
	Section 7 Stakeholder Consultation
	7.1 Focused Group Discussion
	7.1.1 Stakeholders Consulted
	7.1.2 Output of the FGDs with the Stakeholders
	7.1.3 Discussion with Government officials

	7.2 Public Consultation

	Section 8 Environment and Social Management Plan
	8.1 Acquisition of Clearances or Permissions
	8.2 Institutional Arrangement
	8.2.1  Roles and Responsibility
	8.2.2 Rapid Response Mechanism
	8.2.3 Progress Monitoring and Reporting Arrangements
	8.2.3.1 Project Monitoring and Reporting


	8.3 Contractor’s Environmental and Social Management Plan
	8.3.1 Mitigation Measures for Environmental Impacts

	8.4 Air Quality Management Plan
	8.5 Water Quality Management Plan
	8.6 Noise and Vibration Level Management Plan
	8.7 Soil Quality & Erosion Management Plan
	8.7.1 Borrow Area Management Plan
	8.7.2 Quarry Area Management Plan

	8.8 Plant Site/Labour Camp Management Plan
	8.9 Tunnel Area Management Plan
	8.10 Waste Management Plan
	8.10.1 Construction Debris/Excavation Material Management Plan
	8.10.2 Solid Waste Management Plan
	8.10.3 Hazardous Waste Management Plan
	8.10.3.1 Asbestos Waste Management Plan
	8.10.3.2 Other Hazardous Waste Management Plan


	8.11 Flora and Fauna Management Plan
	8.12 Traffic Management Plan
	8.13 Construction Area Management Plan
	8.14 Occupational Health and Safety Plan
	8.15 Tentative Chance Find Procedure
	8.16  Environmental Monitoring Plan
	8.17 Environmental Budget
	8.18 Grievances Redressal Mechanism

	Section 9 Conclusion
	PK Annexures_WO budget_21May2019.pdf
	Annexure 16_TOR CIMFR PNVL-KJT TUNNEL .pdf
	5.0   OBLIGATIONS OF THE CLIENT:



