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EXECUTIVE SUMMARY OF FINAL ESIA REPORT

S.1

S.1.1

The Ministry of Railways (MOR) through the Dedicated Freight Corridor Corporation of
India Limited (DFCCIL), a Special Purpose Vehicle (SPV) is implementing Computerized
Multi Modal High Axle Load Dedicated Freight Corridor Project between Delhi-Mumbai
under the Western DFC Corridor and Ludhiana-Delhi-Kolkata under the Eastern DFC
Corridor. The Western DFC Corridor for a total length of 1,483 km has been divided into
2 phases, in which Phase 1 covers corridor between Vadodara and Rewari and Phase
2 includes JNPT in Mumbai to Vadodara and Rewari to Dadri including a single line
connection of approximately 19 km long from the DFC mainline near Faridabad District to
Tuglakabad area of Delhi. The total length of the freight corridor of Phase 2 is
approximately 565 km.

The corridor shall be predominantly double line (except where single line is justified on
traffic considerations) with electrification and advanced signaling system facilitating
running of freight trains at higher speeds up to 100 km/hour. The track sub structure like
formation, bridges etc. shall fit for 32.5 tonne axle load whereas the track structure shall fit
for 25 tonne axle load to provide infrastructure fit for heavy/long haul operation up to
trailing load of 13,000 tonnes and train lengths of up to 1,500 meters. The provision of
grade separators with all existing rail/road infrastructure i.e. ROB/RUBSs at important level
crossing gates shall be provided to avoid any detention to either road or rail traffic. Higher
schedule of dimensions (SODs) and maximum moving dimensions (MMDs) shall be
included in the design in order to run wider stock, double stack containers and newly
designed wagons so as to have improved payload to tare ratio.

Implementation of the DFC project will result in reducing the carbon intensity of India’s
transport sector. The GHG emissions under DFC scenario will be primarily coming only
from electricity consumption in locomotives during freight movement and fossil fuel and
electricity usage in support infrastructure of DFC.

The DFC project will also restore the Indian Railways’ competitive strength in the freight
transportation market and emerge as the major low carbon and energy efficient transport
system in the country. It will drive the establishment of industrial corridors and logistic
parks along its alignment and play a crucial role in supporting India’s growing economy.

OUTLINE OF ESIA

Scope of ESIA

A detailed ESIA, including preparation of an Environmental Management Plan (EMP) and
Environmental Monitoring Plan (EMoP), is conducted in order to mitigate potential
negative environmental and social impacts by the Phase 2 of the Western Corridor. The
specific objectives of the ESIA study are to:

i) Identify and assess potential environmental and social impacts and recommend
specific mitigation, management, and monitoring measures to avoid, offset or
minimize the impacts,

i) Formulate an implementable EMP and EMoP integrating the technically and
economically feasible measures to avoid the identified impacts and an appropriate
monitoring and supervision mechanism to ensure its implementation,

iii) Recommend suitable institutional mechanisms to monitor and supervise effective
implementation of EMP and EMoP,
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The Environmental and Social Impact Assessment (ESIA) was conducted from September
2010 to October 2011 under technical support by the Japan International Cooperation
Agency (JICA) and following ‘JICA Guidelines for Environmental and Social
Considerations, April 2010°.

The area covered by ESIA is spread over 14 districts of 5 states where relevant railway
facilities will be built for Dedicated Freight Corridor (DFC) development. The ESIA area
is as shown in Table S.1.1 and Figure S.1.1.

Table S.1.1 Affected Areas of Phase 2 of the DFC Western Corridor

Section State Districts
JNPT-Vadodara | Maharashtra Thane, Raigad
Gujarat Vadodara, Bharuch, Surat, Navasari, Valsad
Rewari-Dadri Rajasthan Alwar
(including Haryana Faridabad, Gurgaon, Rewari, Palwal, Mewat
TKD line) Uttar Pradesh | Gautam Buddh Nagar
Total 5 State 14 Districts

Nearly 70% of the alignment length in JINPT-Vadodara section has been kept parallel to
the existing lines. However, it is entirely on a new alignment route from Rewari to Dadri.
For providing connection to Tuglakabad ICD, a single TKD line is partly on detour route
and partly parallel to the existing Delhi-Mathura line.

S.1.2 Components of ESIA

The ESIA study consists of pollution control study, natural environmental study, social
impact study, public consultation and information dissemination, impact identification and
assessment, preparation of mitigation measures, preparation of EMP and EMoP. Various
environmental and social parameters are studied along the proposed corridor route during
2010-11 with the relevant primary data generated on the river water quality, natural
environment, land use, sensitive receptors, noise and vibration, hydrogeological and social
baseline surveys along with the secondary information collected from various statutory
agencies of the State Governments to identify, assess and predict potential impacts due to
various activities of the project. The public consultation meetings were conducted in
various districts of the five states and the affected population’s responses were recorded.

The ESIA report has covered detailed analysis of project alternative alignments, analysis
of Indian environmental legislations applicable to the project along the proposed corridor
and the necessary statutory clearances likely to be obtained by the executing agencies, also
highlighting the clearance procedures involved for the execution of the project and
detailed overview of the existing environmental conditions along the project corridor.
Mitigation measures are identified for all environmental impacts due to the proposed
project activities and its components. Environmental Management and Monitoring Plans
has focused on the implementation of mitigation measures at various stages of the project
to curtail adverse impacts including a detailed monitoring plan for a safeguard of the
environment with a time frame for the monitoring activities.
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S.2 OUTLINE OF THE PROJECT
S.2.1 Project Scope for ESIA
The Project scope evaluated subject to the ESIA is shown in Table S.2.1.
Table S.2.1 Summary of Project Scope for ESIA
el JNPT-Vododara Rewari-Dadri
Items
Lenath of Alignment 420 km (Detour:121 km and 145 km (Detour:137 km and
9 9 Parallel:299 km) Parallel:8 km)
Tunnel 1 (540 m) -
Junction Station 3 (NPT, Kharbao, Gothangam) | 3 (Pirthala, Dadri and TKD)
9 (Nilje, Palghar, Gholvad*,
Cross Station™ Navsari, Joravasan*, Sanjali, and 2 (Dharuhera and Mewat)
Varediya)
Railway Flyovers 7 2
ROB 58 19
RUB 145 95
Total All Bridge 701 72
Bridges Important 13 2
OVer rivers Bridge
Substation 60 km distance™ 60 km distance™
Note: 1.Additional Cross Station is under planning.
2. The depot plans are not included in the Phase 2 section.
3. The distance is referred to Phase 1 data.
S.2.2 Examination of Alternatives
(1) Examination of Detail of Alternatives
1) Examination of Detour Alignment
In Phase 2, the entire mainline section of Rewari-Dadri is a complete detour. For providing
connection to Tuglakabad ICD, a single TKD line is partly on detour route and partly
parallel to the existing Delhi-Mathura line. In JNPT-Vadodara section, detour has been
largely considered to avoid heavily built-up areas involving major rehabilitation problems
of large number of people and difficulties in land acquisition even on high cost as well as
difficulties in execution of the project in heavily built-up area. Detour routes have been
carefully planned so as to minimally affect fertile agricultural land though complete
avoidance is not possible. Table S.2.2 and
Figure S.2.1 show alternatives for the detour alignment in JNPT-Vadodara section within
DFC Western Corridor.
2) Examination of Parallel Alignment

Less urbanized areas have more land width available for ROW near the existing railway
track. Even minor rehabilitation and resettlement of illegal settlers who have settled within
or near railway land is cost effective as compared to adopting an option of detour route.
All possible environmental impacts such as drainage, tree cutting, noise and vibration in
parallel alignment could be easily addressed. Also the cost of the project is considerably
reduced even after including cost of compensation for resettlement. Hence for the less
developed areas near the existing IR tracks, the alignment is preferably considered for
parallel alignment.
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Table S.2.2 Alternatives for Detours in JNPT-Vododara Section

S. Detour Contents of Alternatives and Considerations SEEHED Al gnd
No Reason of the selection
Alternative 1: A length of 3.45 km passing from outside of the village to smoothen out sharp radius of curve, and
avoid metal quarry mountainous site. Provision of tunnel alignment also considered but this alignment route traverses
through a large area of agricultural land.
Alternative 2: Open cut to cross over the already degraded quarry mountain and passing through Kunde Vahal Alternative 3
Kunde Village i.e. 50 to 6_5 m away frc_)m t.he exist_ing IR tragk_ ina st.retgh of 400 to 500 m. However, the alignme_nt was - Shayp curve pf the existing IR traclf
1 | vahal affectmg many existing hab_ltatlon in the village eptgl_llng major issue of R&R. Further, the local community in the - Malr_1 hab_ltatlon of Kunde Vahal Village
Detour village was completely getting affected due to a division of village into two parts by the DFC embankment. getting bifurcated by DFC track
Alternative 3: An alignment route with a total length of 2.30 km to pass along the edge of metal quarry mountainous - Avoidance of metal quarry mountainous
site and between outer boundary of Kunde Vahal and Ovale Villages. This alignment gave many advantages — site
reduced length of detour alignment, minimal effect on loss of agricultural land, minimal effect on resettlement issue,
minimal interference of quarrying operations on DFC activities, and other social and environmental benefits.
However, this route will affect Electrified High Tension Towers (HTT) line in the area.
- This detour route is selected vis-a-vis a parallel route to avoid built up area in and around Datiwali Station, marshy -Heav_y b‘.“'t'“P area in and around
Datiwali - i o - Dativali Station
- area near Ulhas creek, and many sharp curves of existing IR track. No existing village habitation will be affected by
2| (Diva) his detour route. In the parallel alignment immediately after detour and south of Ulhas River, it is proposed to provide | ~ Marshy area near Ulhas Creek
Detour this de g P g y . . ! prop P - Many sharp curves of the existing IR
reinforced vertical wall near the built up area where embankment will be approximately 10-meter height. track
- Large scale built up area at 3 stations at
This detour of a total length approximately 18 km will be provided between Juchandra and Vaitarana Stations to avoid Vasai Road, Nalasopara and Virar on
a number of built up areas between these stations at VVasai Road, Nalasopara and Virar in particular. In the existing IR track
3 Vasai surrounding area of Vaitarana River, there is marshy land. There are lots of development activities along the existing - lllegal settlers on railway land at these 3
Detour Railway track. Also, there are three Road over Bridges (ROB) which will have to be rebuilt. It is extremely difficult to stations
rebuild these ROBs as the area is fully developed. - Marshy area near Vaitarana River
- Difficult to rebuild 3 ROBs as the area
is fully developed around them
Alternative 1: It was planned to provide detour of length of 7 km around Dahanu Road Station due to the following Alternative 2
two reasons. Firstly, there exists a ROB near Dahanu Road Station which is difficult to re-construct as the area is fully | - Difficult to rebuild ROB near Dahanu
occupied by residential buildings and the traffic on this ROB is so heavy that it is not possible to suspend traffic on Road Station as the area is fully
ROB during re-construction period. Secondly, as part of the augmentation of the Suburban services, a new goods shed developed
has been constructed on the south east side of the Dahanu Station and in the north there will be EMU terminal with - Dahanu Road Station is already
D circulating area in the east. As a result, it will not be possible to have any access for the DFC tracks through the yard. developed as a yard for suburban
ahanu - . S 2 - 0 .
4 Detour Moreover, many new construction activities are on-going in the area adjoining the station and also along the existing services and any access for DFC track

western railway line before and after Dahanu Station.

Alternative 2: It was found that the above alternative had some limitations. The southern part of Dahanu Road Station
or the eastern side along the existing railway line has swampy area and also surrounded by a number of salt pans. As a
result, this part of area was found not suitable for providing DFC alignment as it would need extensive soil
stabilization measures for proper foundation treatment to run heavy load DFC trains. It was, therefore, decided to
extend detour route on the southern end by another 5 km to avoid both swamp area and salt pans. Overall efforts were

is not feasible

- Number of on-going construction
activities in and around existing track
leading to and from Dahanu Road
Station

- Existing IR track in Dahanu area is
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Selected Alternative and

Detour Contents of Alternatives and Considerations .
No Reason of the selection
made to select appropriate alignment route for detour so as to minimally affect existing vegetation and habitation area surrounded by swampy area and
in Dahanu but in view of the DFC design criteria, some area having matured trees will be affected. The project will number of salt pans
compensate the loss of trees by adopting pre-afforestation measures which will be done in consultation with the
Dahanu Taluka Environmental Protection Authority (DTEPA).
Alternative 1: It was considered to provide a parallel route along existing railway track. Considering a large number
of illegal settlement along existing railway track between Udhna Junction and Surat Junction, it was, however, found
that this option was not feasible. In case this alternative is implemented, it would require a large scale of resettlement | Alternative 3
plan for illegal slum dwellers and would invite a lot of social issues. Also, site conditions were not found conducive - Large number of illegal slum dwellers
for construction of important bridge on Tapi River on this route. within and around railway land along
Alternative 2: It was considered to provide full detour from Sachin to Gothangam. In this alternative, there is no existing railway track between Udhna
Surat settlement along t_he alignment _route but the entire route would trayerse through cultivated agricultural fields. _ Junct_ion anq Surat J_u_nction
5 Detour However, expansion of Surat City development on the eastward side and towards the DFC line would pose a serious - Unsuitable site conditions for
challenge to this alignment option. constructing bridge on Tapi River on
Alternative 3: It was considered to provide parallel route of 4 km along the existing feeder line before taking a full this route
detour route at Northern part. In this alternative, there is no settlement along the alignment route. Considering the - Expansion of Surat City Development
further expansion of Surat City to the eastward side, this alternative would give some advantage as compared to the on the eastward side and towards DFC
Alternative 2 but addressing the entire issue would be difficult due to long and high embankment of DFC detour on track
the east side. It is also being considered to provide viaduct structure after parallel line to the feeder route toward Tapi
River Bridge but the cost-benefit analysis is under consideration.
Bharuch ) . ' _ . o - Heavy built-up area of Bharuch and
Detour (a The _prolect will provide a com_plete detour route of length ap_proxmately 30 km k_Jetwee_n Sanjali and Varedlyg in Ankleshwar C_:lty ) _
t of Section 4 and of length approximately 30 km between Varediya and Makanpura in Section 5. The proposed alignment | - Number of industrial units close to
6 |Part from Gothangam Station (end of Surat Detour) would run parallel to the existing track on east side up to Sanjali. The existing IR track in Ankleshwar
Sanjali : ) S : . o . - . . .
Nadiad alignment crosses Mumabl-DeIhl malnllr_1e _of Indian Rallways on north of Sa_njall StaFIOH by a flyover and th(?n runs - Existing brldge_ at _Bharuch is passing
Detour) along the detour route on west side of existing track till the end of Phase 2 alignment in JNPT-Vadodara Section. through the main city and an additional

bridge cannot be built here
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S.3 EXISTING ENVIRONMENTAL CONDITIONS OF THE PROJECT AREA

Summary of the overview of the existing environmental conditions of the project area is as
shown in Table S.3.1.

Table S.3.1 Summary of the Overview of the Existing Environmental Conditions

Item Summary of the existing conditions

1. Climate Maharashtra section falls in tropical wet and dry (warm and humid) climatic zone with an annual
average rainfall of 3030 mm and 2300 mm in Raigad and Thane Districts respectively.

Gujarat section falls in hot and dry climatic zone with varying annual average rainfall from 2200
mm in Valsad District to 800 mm in Bharuch District and other Districts falling within this range.
Rewari-Dadri section falls in semi-arid (composite) climatic zone with annual average rainfall
from 542 mm in Faridabad & Pawal Districts to 731 mm in G. B. Nagar District. Other Districts
also have rainfall in this range.

2. Ambient Air Relatively higher to critical levels of PMy, are observed in the ambient air of most of the cities
and in some cities, values are much above the permissible limits prescribed in the Revised
National Ambient Air Quality Standards, 2009. The levels of sulphur dioxide are below the
prescribed values even for the notified ecologically sensitive areas in most of the cities.
However, values of nitrogen dioxide show trend closer towards or slightly above the prescribed
unified standards for industrial, residential, rural and other areas. Some DFC Project areas are
identified as critically polluted areas by CPCB based on Comprehensive Environmental
Pollution Index (CEPI).

3. Physiography The dominant physical trait of the Maharashtra State is its plateau character. Thane and Raigad
Districts are part of the north Konkan Region that lies towards the west of the Sahyadri Ranges.
The state of Gujarat is situated on the west coast and is divided into three parts - the coastal, the
plains, and the eastern highlands. Surat, Valsad, Vadodara and Navsari Districts come under the
‘main land Gujarat’ regions.

The Aravalli in Mewat and Alwar Districts consist of organic and volcanic action and presently it
is undergoing weathering and denudation. Palwal District has monotonous physiography and has
alluvium deposits. Alwar District is a fairly regular quadrilateral in shape and the Aravalli range
forms ridges of rocky hills for the most part and are parallel. Mewat District largely comprises of
planes and the area is divided into two tracts - upland and low land. Gurgaon District area is
conspicuously flat topography. G. B. Nagar District belongs to area of highly fertile alluvial soils
and flat topography.

4. Land Use Land use classification survey for acquired land reveals that in JNPT-Vadodara section, the
agricultural area is nearly 30.4% as compared to 72% in Rewari-Dadri section. This is mainly
due to the fact that the entire Rewari-Dadri main line as well as the major part of TKD line is a
detour route whereas in JNPT-Vadodara section, the detour part is about 29%. The wasteland and
low land area together constitute about 30.3% and 19.4% in JNPT-Vadodara and Rewari-Dadri
section respectively.

5. Water The DFC Project is crossing over eleven important rivers between JNPT to Vadodara and these
Resources rivers are - Ulhas & Vaitarna in Thane District; Damanganga, Par, Auranga in Valsad District;
Kaveri (South & North), Ambika, North Poorna, Mindhola in Navsari District; Tapi in Surat
District; and Narmada in Bharuch District.

In Rewari to Dadri section, the corridor will cross over Yamuna River at the border between
Faridabad and G. B. Nagar District and Hindon River in G. B. Nagar. Both are perennial rivers in
the area.

6. Soil Mainly three types of soil are found in Thane District — regur soil, red soil and brownish black
soil. Laterite and lateritic soils cover most of the part of Panvel and Uran tehsils of Raigad
District. The soils are sandy clay loam to clay in texture.

The deep black soils are found in major part of Bharuch, Surat, Valsad, and the southern part of
Vadodara Districts. These soils in general are clay in texture, poor in drainage and neutral to
alkaline in reaction. Coastal alluvium soils are also predominant in south Gujarat. Overall, the
soil fertility indices are average from the point of view of agriculture in project villages.

Soils from Rewari to Mewat district are sandy to loamy sand alluvial soil (Bhanger) with low
water table and undulating topography. The soils in Gurgaon district are mostly rocky surfaces of
Aravalli Hills except some areas. G. B. Nagar District is covered by soils of active flood plains,
which are sandy to coarse loamy in texture.

7. Geology and The detailed study has been done on geology, hydrogeology and drainage characteristics in
Hydrogeology Aravalli Hills where there will be deep rock cutting and Vasai Detour where the project will
build tunnel.

Geologically the Vasai detour area is underlain by alluvium and Deccan basalt inter-bedded with
pyroclastic material. The area is represented by flat alluvium terrain undulated with flat topped
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Summary of the existing conditions

hills of basalts forming chain of plateaus. The area is also structurally disturbed and seismically
active. Ground water in the area lies within the range of 5 to 10 m bgl.

The rock formations in the Aravalli area are represented by quartzites, mica schist and pegmatite
intrusive. Structurally the area represents an active tectonic zone. In the major part of the project
area, the depth of water table lies between 10 m and 20 m. There are two perennial rivers in
Rewari-Dadri section - the Yamuna and Hindon Rivers.

8. Habitat

Natural environment conditions vary along the DFC alignment route due to different ecological
and ago-climatic variation. Nearly 45% of the alignment route passes through the cultivated
agricultural area, barren land and wasteland. Besides this, the alignment crosses over number of
important, major, and minor rivers and streams and also traverses through many recorded forest
area. The length of alignment in these forest areas comprises approximately 1.6 km length in
Gulistanpur reserved forest in G. B. Nagar District and 9.2 km in Thane District. The forest areas
in Thane District are mostly dry and degraded land and supports very little habitat pattern. Most
of these forest areas are under the influence of encroachment and increased human activities. The
alignment also passes near the edge of the range boundary of the Sanjay Gandhi National Park
(SGNP) and through the buffer area but away from the range boundary of the Tungareshwar
Wildlife Sanctuary.

9. Flora

Flora along the proposed alignment in JNPT to Vadodara belongs to arid, semi-arid, coastal
climatic system. Forest type comprising of mainly tropical dry deciduous, the Western Ghats,
and monsoon forests occur both on the western (coastal) margins of the Ghats and on the eastern
side where there is less rainfall. These forests contain several tree species of great commercial
significance.

In Rewari-Dadri section, the_Gulistanpur reserved forest area is a plantation work of the Forest
Department. The area has semi-arid climatic plantation of thorny plants such as Prosopis
juliflora and Acacia nilotica.

10. Fauna

In Maharashtra, the varied climate and topography have resulted in rich vegetation and a good
animal population. The fauna of Gujarat is also quite diverse. The extensive coastal regions of
the state give shelter to a number of birds such as plovers, stints, sandi pipers, curlews, lesser
flamingoes, terns and gulls.

In G. B. Nagar District, back-naped hare (Lepus nigricollis) and neelgai (Boselaphus
tragocamelus) droppings in the areas of the Gulistanpur forest were observed during
investigation for biodiversity.

11. Legally
protected Areas

The two notified eco-sensitive areas include the Aravalli Hills in Mewat & Alwar Districts and
Dahanu in Thane District. The recorded forest area villages fall in Bhivandi, Vasai, and Palghar
Talukas/Tehsils and Dahanu and in Sadar Taluka in G. B. Nagar District. The SGNP is the only
protected area falling close to the DFC alignment route.

12. Seismicity Almost 54% of the land in India is vulnerable to earthquakes. The corridor in Rewari-Dadri
section falls in zone 1V whereas the JNPT-Vadodara section falls in zone 111. Zone 1V is called
the high damage risk zone. According to the present zoning map, zone V expects the highest
level of seismicity whereas zone Il is associated with the lowest level of seismicity.

13. 1) Demographic profile:

Socio-economic In project affected States and Districts, U. P. is the most populous state followed by Maharashtra,

conditions Rajasthan, Gujarat and Haryana. Among main cities, population density is the highest in

Faridabad. The detailed analysis based on 2001 and 2011 census data is given in the main report.
2) Economic profile:

Major commercial activities in Raigad District are fish farming, food processing, coir, herbal and
tourism. Thane is the third most industrialized district in the Maharashtra State.

Valsad is an industrial base for sectors such as chemicals, textiles, and paper & pulp industries.
Textiles, diamond business, sugar industry, agro & food processing, paper, engineering and
chemicals are some of the key business sectors in Navsari. Industrial development in Surat
District is due to a large number of diamond processing, textiles, chemical and petrochemical
industries. Bharuch has diversified industrial base in chemicals & petrochemicals, textiles, drugs
& pharmaceuticals and ports & ship building. The industrial clusters in Vadodara include
chemicals and fertilizers, pharmaceuticals, biotechnology, cotton textiles, machine tools, glass,
engineering, tobacco, fisheries and dairy.

In Rewari, agriculture constitutes the main source of economy. At present there are fifteen
industrial areas developed in Alwar District. The main occupation in Mewat District is
agriculture and allied agro-based activities. Gurgaon District has witnessed a phenomenal growth
in all spheres of development particularly in urbanization and creating industrial climate. Palwal
is going to have a big cargo for road, rail and air transport. The industrial areas of G. B. Nagar
will grow due to its inclusion in the proposed Delhi Mumbai Industrial Corridor.

3) Health Status

There are a lot of primary healthcare centers, community healthcare centers and sub centers in
each project-affected district.
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4) Education Status

The state-wise literacy rate on 2011 census is 82.91% in Maharashtra, 79.31% in Gujarat,
67.06% in Rajasthan, 76.64% in Haryana and 69.72% in U. P. Overall Surat has the highest
literacy rate amongst all the districts.

5) Heritage

There are 28 World Heritage Properties in India, out of which 23 are Cultural Properties and 5
are Natural Properties. All properties are out of the ESIA study area.

There are 104 properties of national importance in districts covered by the ESIA. Out of these,
14 are located within project affected Taluk/Tahsil. For properties whose exact location is
identifiable, it is confirmed that they are at least several km away from the railway alignment.

S.4 RESULTS OF SCOPING

S.4.1 Environmental Scoping for the ESIA Study

Environmental scoping for Phase 2 of the Western Corridor is described in Table S.4.1.

Table S.4.1 Environmental Scoping Matrix for the Proposed Project

Project-related Activities
Planning / . Operation
Desian Phase Construction Phase Phase**
© 5 =] 5 e 5 X
S 5 |§ |88 | g g
£5 = |2 |8% |2 -
= = 17 =]
5 NI - B
. -3 = 5 i=
No. Likely Impacts S92 £ |2 Lloal¥s o ‘%
iy o | 3§ <= = c 2] = 2
s |23 5225286 S £ | 8§
o o o QL g ~ ()] &> S o 172) = E o S
S| 2 |§5S5| 2|25| Elc& |2 E =8
F|2|s82|5|<E|<e[82 8 | = |83
S| 8lecB| 8|ss5|s¢e|S8g S | 88
T| S|23s| 2|EoEEE52¢g | B |E®
s | B|ls22|28|285|gs5|225 5g| 8 |s=
> 8 | £E832| g |=E=|25e8g S8Q o =
o 4 | OSS| [ dE|0 0S5 EFs| O [ s
. . B-/
1 Air pollution Bt - - - - B- B- - B+ -
2 Water pollution B- - - - B- - B- - - -
3 Soil contamination B- - - - - B- - - - -
4 Waste B- - - - B- - B- - - -
& |5 Noise and vibration A- - - B- | B- B- B- - A- -
% 6 Ground subsidence - - - - - - - - . .
e 17 Offensive odor B- - - - B- - B- - - -
8 Bottom sediment B- - - - B- - B- - - -
9 !Electromagnetlc /  radio  wave c- i i ) i i i i i -
interference
10 | Obstruction of sunshine C- - - - - - - - - C-
11 | Disaster A- - - - - - A- - - -
o 112 Topography and geographical features B- - - - B- - - - C -
é 13 | Soil erosion B- - - - B- - - - B _
5 14 Groundwater B- - - - B- - - - - -
‘£ | 15 | Hydrological situation B- - - - B- - - - - -
&I | 16 | Coastal zone B- - - - B- - - - - -
g 17 Flora, fauna and biodiversity B- - - B- B- - C- - - -
S | 18 | Meteorology - - - - - - g - . B
19 | Landscape B- - - - B- - - - - C-
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A-: Serious impact is expected, if any measure is not implemented to the impact.

B-: Some impact is expected,_if any measure is not implemented to the impact.

Project-related Activities
Planning / . Operation
Desian Phase Construction Phase Phase™*
= = 5 = N o) = =
£ 5 - S T © =
g = > = ‘(7) = B
52 | 2|24(8 |02 B >
No. Likely Impacts £2 |E|82|3g|¥8 |8 2
5= 5 |oe SIE5 | £ S .
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§|5|582|5|<E|<cl8E 8 | = |83
= | 8|lac?| E|los|cel88g: | S| EE
= 238| o |E2EB5|BE38 g S |88
e | E|=2So| E|25(85/585 k| B |82
6| S]|6Ss| 3|<E|08ICs8E5| 0|45
20 | Global warming g+/ - - C- - - - - B+ -
21 Involuntary resettlement A- | A-
Local economy such as employment | A-/ B | B/ B-/B
22 and livelihood, etc. A+ A + B+ + B At
23 (Surrounding) Land use and utilization B- B- B- ) i i i i B- i
of local resources
24 Social institutions (including regional B- B- B- ) B- ) B- B- B- )
severance)
. 25 EX|s_t|ng social infrastructures and | B-/ B- i ) B- i B- B- c- i
L services C-
S -
£ |26 SOCIa!|y _vulnerable groups such as the C- C- ) c- | c- ) C- C- c- )
S poor, indigenous and ethnic people
E 27 Misdistribution of benefit and damage C- C- - - - - - - C- -
(_ui 28 I-_||stor|(_:al gn_d cultural  heritage | B-/ C- ) ) ) B- B- B- B- )
2 (including religious matters) C-
@ | o9 | Water usage or water rights and rights | _ ) ) . ) ) ) ) ) )
of common
30 | Local conflict of interests C- C- - - - - - - C- -
31 | Sanitation B- - - - - - B- - - -
Hazardous (risk) infectious diseases
32| such as HIVIAIDS B- i i B . B- . . .
. B-/ B-/
33 | Accident B+ - - B- | B- B- B- - B+ -
34 | Occupational Safety B- - - B- | B- B- B- B- - -
Note: * Regarding the impacts on “Gender” and “Children’s Right”, might be related to all criteria of Social
Environment.
** ‘Operation and maintenance of depot’ is excluded in the final scoping matrix and changed from the original
scoping matrix, as it is not a part of DFC Phase 2
<Rating>

C-: Extent of impact is unknown (Examination is needed. Impact may become clear as study progresses.)
-- No impact is expected. Therefore, EIA is not required.
A+: Remarkable effect is expected due to the project implementation itself and environmental improvement

caused by the project.

B+: Some effect is expected due to the project implementation itself and environmental improvement caused

by the project.

Overall rating: Highest rate will be the overall rating among the rating of relevant project-related activities
for negative and positive ratings, respectively. (e.g. Even only one “A-” is included in an
environmental item, overall rating of the environmental item becomes “A-".)
Reference: Japan Transport Cooperation Association (JTCA) and Japan Railway Technical Service (JARTS) (1996)
“Manual for Environmental Considerations in International Cooperation for Transportation Technology
(Railway Project) (provisional translation)”, Tokyo, Japan.
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S.4.2 Checklist of Environmental Scoping

Checklist of environmental scoping with explanation of all potential impacts associated
with the proposed Project is described in Table S.4.2.

Table S.4.2 Checklist of Environmental Scoping for the Proposed Project

No.

Likely Impacts

Y

2

=
=)

Overall

by project

phase

Project phase

Explanation on Potential Impacts
(Project-related activity is shown in the parenthesis”< >”.

Pollution

Air pollution

B+

<Operation of construction equipment and vehicles>

<Construction of track, station, , viaduct/bridges and other related facilities>

Emission of exhaust gas from construction equipment and vehicles and dust pollution due to
operation of the construction equipment and vehicles would cause air pollution in and around
the construction sites during the construction.

B+

<Operation of trains>

Reduction of hazardous substances emitted from vehicles would be expected due to reduction
of traffic congestion and traffic volume by changing freight transportation mode from truck to
the proposed railway system.

Water pollution

B-

<Alteration to ground by cut land, filling, drilling, tunnel, etc.>

<Construction of track, station, , viaduct/bridges and other related facilities>

Muddy water from construction site and oil spill from construction equipment and vehicles
would cause water pollution in the channel/river in and around the construction site.

Soil
contamination

< Leakage of oil and grease from construction equipment>

Soil contamination is likely to take place due to leakage of asphalt emulsifier at pavement of
road. Soil contamination may also take place during filling of oil in vehicles or leakage from
vehicles..

Waste

B-

<Alteration to ground by cut land, filling, drilling, tunnel, etc.>
Residue soil due to earth works would cause environmental impact in the disposal site.

<Construction of track, station, , viaduct/bridges and other related facilities>
Construction waste including residue soil would cause environmental impact in the disposal
site.

Noise and
vibration

<Alteration to ground by cut land, filling, drilling, tunnel, etc.>

<Operation of construction equipment and vehicles>

<Construction of track, station, , viaduct/bridges and other related facilities>

- Noise and vibration caused by such construction works and construction vehicle/equipment
would annoy the residents and school/hospital nearby.

- Vibration caused by such construction works would cause damage to the existing house and
other kinds of building structures such as cracks in the wall.

<Operation of trains>

Operation of the trains would cause noise along the railway track during operation time.
Religious places near the freight railway and relevant facilities might be affected by the noise
and vibration of the freight trains.

Ground
subsidence

The project does not have any factor which may cause the ground subsidence in terms of
project location and construction method.

Offensive odor

<Alteration to ground by cut land, filling, drilling, tunnel, etc.>

<Construction of track, station, , viaduct/bridges and other related facilities>

In some sections where pass along rivers and channels, offensive odor would occur around the
construction site due to excavation and dredging of mad in the rivers/channels during the
construction.

Bottom
sediment

<Alteration to ground by cut land, filling, drilling, tunnel, etc.>

<Construction of track, station, viaduct/bridges and other related facilities>

During the works in the construction phase, excavated soil would cause sedimentation, flushed
into water course in case of rain.

Electromagneti
¢ / radio wave
interference

<Appearance / occupancy of track and related facilities>
Embankment/bridge structure of the railway might interfere with the radio wave such as radio
and television in the case where building structure is very close to the railway.

10

Obstruction of
sunshine

<Appearance / occupancy of track and related facilities>
Due to embankment/bridge structure for elevated track, some railway tracks very close to the
building might cause obstruction of sunshine to the building, especially residential house.

11

Disaster

<Construction of track, station, , viaduct/bridges and other related facilities>
Embankment structure of the DFC, which is mainly applied in most of the section, would trap
rain water and cause flood around the project area.
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Rating o
g | 8 . :
No. | Likelylimpacs | = Z 5 Expl.anatlon on Pot_en_tlal_ Impacts _ o
g Sg| 8 (Project-related activity is shown in the parenthesis”< >”.
TS| S
3 |28l &
Natural Environment
Topography <Alteration to ground by cut land, filling, drilling, tunnel, etc.>
12 and ) B- B- | C In the most_ of sections, elevated bridge 'str_ucture of the railway track will mainly be
geographical constructed in the center or along the existing road. However, earthworks would affect
features topographic condition in some sections along the river/channel.
<Alteration to ground by cut land, filling, drilling, tunnel, etc.>
13 Soil erosion B- B- | C | Construction works along the river/channel in some sections would cause soil erosion in some
sections.
<Alteration to ground by cut land, filling, drilling, tunnel, etc.>
Associated with the tunnel construction at the Vasai detour, a groundwater flow at the area
14 | Groundwater B- | B- | C | would be affected.
Associated with the deep cutting at the Aravalli range at the section of Rewari-Dadri,
groundwater flow at the area would be affected.
Hydrological <Alteration to ground by cut land, filling, drilling, tunnel, etc.>
15 situation B- B- | C | Construction works along the river/channel in some sections would affect hydrological
situation in such channel/river.
<Alteration to ground by cut land, filling, drilling, tunnel, etc.>
DFC alignment passes the swamp area at river mouth in Dahanu, Thane District. Earth works
16 Coastal zone B- B-|C associated with the construction works would affect the coastal environment through
contamination by turbid water.
<Land clearing / tree cutting>
<Construction of track, station, , viaduct/bridges and other related facilities>
Flora, fauna Existing trees and plants on the ROW and work sites would be removed tentatively or
17 | and B- | B- | C | permanently for the construction.
biodiversity DFC alignment is passing through the areas of National Park, Wildlife Sanctuary, Eco sensitive
area in Raigad and Thane Districts, Maharashtra State in parallel to the existing railway. Animal
movements on those areas are likely affected.
18 Meteorology - - - | The project does not have any factor which may affect and/or be related to the meteorology.
B C <Alteration to ground by cut land, filling, drilling, tunnel, etc.>
) Construction works such as earthworks would affect the landscape in the project site.
19 Landscape B- <Appearance / occupancy of track and related facilities>
B- | O | Existing of elevated bridge structure of the railway track would affect the landscape from prior
one in and around the project site.
< Land clearing / tree cutting>
C- | C | cCutting of existing trees and plants alongside the ROW due to construction of the railway will
Global C- partly reduce amount of total resource of the CO, absorption in the area.
20 warming / <Operation of trains>
B+ B+ | O With change of transport mode from fossil fuel used automobile to electrified railway system,
reduction of emission of greenhouse gas such as CO, will be expected as per unit transport
distance per person.
Social Environment*
<Land acquisition>
It is expected that a large scale of involuntary resettlement (more than 200 persons to be
displaced) will be caused by the Project, even though the railway alignment is planned to
minimize the scale of the involuntary resettlement by applying the following policy:
(1) Existing railway land is used for the DFC as much as possible to avoid land acquisition;
Involuntal (2) In the section where existing railway land is not available in built-up area, detour is planned
ry oo . .
21 Resettlement A- | A- | P | toavoid/minimize the involuntary resettlement; and
(3) Due to some limitations such as a feature of the railway alignment which makes design sharp
curb unable, and topographic condition in the project area, involuntary resettlement will be
caused by the project.
Additionally, a larger impact is expected for land owners which land will be partially required
due to a feature of the linear project. According to DFCCIL’s “Section Wise Progress of Land
Acquisition” as on 31 August 2010, it is expected that approximately 2,348 ha.
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Rating o
g | 8 . :
No. | Likelylimpacs | = Z 5 Expl.anatlon on Pot_en_tlal_ Impacts _ o
g Sg| 8 (Project-related activity is shown in the parenthesis”< >”.
al -2
8|25 &
<Land acquisition>
While detour route is applied to minimize the involuntary resettlement in the built-up area, the
A- | P | detour route passes through agricultural land in the most project area. Acquisition of the
agricultural area for the Project would affect livelihood for a large number of farmers whose
farmland will be acquired.
<Alteration to ground by cut land, filling, drilling, tunnel, etc.>
<Construction of track, station, , viaduct/bridges & other related facilities>
Local economy B- | ¢ | <Traffic restriction in construction area>
such as A/ Overall construction activities and traffic restriction would affect local economy activities to
22 employment At some exte_:nt due to disturbance in smooth operation of commercial/public transportation during
and livelihood, construction.
etc. <Deforestation / tree cutting>
<Alteration to ground by cut land, filling, drilling, tunnel, etc.>
B+ | C | <Construction of track, station, , viaduct/bridges & other related facilities>
Overall, the construction of the Project will make more employment and business opportunities
for local residents during construction.
<Operation of trains>
A+ | O | After operation of the DFC, regional economy particularly industrial sector in major industrial
locations along the DFC would have positive impact due to improved freight transportation.
<Land acquisition>
(Surrounding) <Change of land use plan, control of various activities by regulations for the construction>
23 Land use and B- B- P | Land use could be worsened due to_ the acceleration of un[_)lanned development along the
utilization  of proposed route and around new stations unless the land use is property planned by the local
local resources government,
B- | O | <Operation of trains> - ditto -
<Land acquisition>
B- P <Change of land use plan, control of various activities by regulations for the construction>
Regional severance is expected due to construction of a new freight tracks with mainly
embankment structure as well as stations, viaduct/bridges and other related facilities.
Social <Alteration to ground by cut land, filling, drilling, tunnel, etc.>
24 institutions B- <Construction of track, station, , viaduct/bridges & other related facilities>
(including B- | C | <Traffic restriction in construction area>
regional During construction, if access to the rest of the community is disturbed, social institution could
severance) be temporarily disturbed.
<Operation of trains>
B- | O | Regional severance is expected due to construction of a new freight tracks, stations,
viaduct/bridges and other related facilities.
<Land acquisition>
B- P | Land acquisition for the project, involving relocation of public and/or community facilities,
would affect local communities to some extent.
<Alteration to ground by cut land, filling, drilling, tunnel, etc.>
Existing social B-/ <Construction of track, station, viaduct/bridges & other related facilities>
25 infrastructures C- B- | C | <Traffic restriction in construction area>
and services Construction work and traffic restriction would disturb access to the existing social
infrastructures and services.
<Operation of trains>
C- | O | Unless affected existing social infrastructure is replaced in a proper manner, nearby residents’
access to existing social infrastructure will be negatively affected.
<Land acquisition>
Overall, it is expected that the poor, illegal occupants, small scale farmers, women headed
C- P households, and tht_e disables would be affected_by land ac'quisition' and/or resettlement. The
Socially extent shal! be studied thr.ough the RRP and pybllc consultation mgetl_ngs.
As for the impact on the indigenous and ethnic people, the potential impacts on the Scheduled
vulnerable Caste and Scheduled Tribes needs to be studied in the RRP.
26 groups such as C- <Deforestation / tree cutting>
’_[he_ poor, <Alteration to ground by cut land, filling, drilling, tunnel, etc.>
'”d'genous and <Construction of track, station, , viaduct/bridges & other related facilities>
ethnic people C- | C | <Traffic restriction in construction area>
Construction activities and traffic restriction would cause inconvenience to the disables in
construction area.
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Rating o
g | 8 . :
No. | Likelylimpacs | = Z 5 Expl.anatlon on Pot_en_tlal_ Impacts _ o
g Sg| 8 (Project-related activity is shown in the parenthesis”< >”.
al -2
8|25 &
<Operation of trains>
C- | O | The project would cause inconvenience to the disables to during operation in the detour areas.
Construction of RUBs in the detour areas should be considered as the Phase 1 project.
<Land acquisition>
Inequality between beneficiaries of the Project (e.g. overall DFC owners/users) and the Project
Misdistribution C- | P | Affected Persons (PAPs) (e.g. affected land owners/users and nearby residents) would occur to
27 of benefit and | C- some extent. The type and extent of the damage (negative impacts of the project) shall be
damage studied and mitigated by under the ESIA and RRP.
c- |l c <Qperat|0n of trains>
- ditto -
<Land acquisition>
C- P Some existing historic_a!, cul'tural and religious asset_s along the planned aligr)ment and in
proposed relevant facilities will be affected by the Project; however the number is not known
and should be studied in the RRP.
Historical and <Operation of construction equipment and vehicles >
cultural Religious places which usually require silence might be affected by the noise and vibration of
28 heritage B-/ the construction equipment and vehicles.
(including C B- | C | <Construction of track, station, , viaduct/bridges & other related facilities>
religious <Traffic restriction in construction area>
matters) Access to historical places, cultural, and religious places might be disturbed by construction
activities and traffic restriction and during construction temporarily.
<Operation of trains>
B- | O | Religious places near the freight railway and relevant facilities might be affected by the noise
and vibration of the freight trains.
Water usage or
29 water rights ) ) _ | The imp_act on water usage is not direct_ly relevant to the project except some limited amount of
and rights of water will be used for during construction.
common
<Land acquisition>
Local conflict C- P | Conflicts of interests related to t_he Project_could occur among beneficiaries and the PAPs
30 . C- unless the adequate RRP and public consultation are not arranged.
of interests - -
<Operation of trains>
C- 10 di
- ditto -
<Construction of track, station, , viaduct/bridges & other related facilities>
31 Sanitation B- B- | C | Sanitary issues would occur in labor camp and neighboring area in the case sanitary facility is
not adequately installed such as toilet and septic tank.
Hazardous <Alteration to ground by cut land, filling, drilling, tunnel, etc.>
32 (risk)infectious B- | B- | C <Construction of track, station, , viaduct/bridges & other related facilities>
diseases such Risk of infectious diseases by labors would be expected during construction due to the inflow
as HIV/AIDS of the construction workers from outside.
<Deforestation / tree cutting>
<Alteration to ground by cut land, filling, drilling, tunnel, etc.>
B- | C | <Operation of construction equipment and vehicles>
<Construction of track, station, , viaduct/bridges and other related facilities>
33 Accident B- Some act_:idents ar_e inevitable during construction.
B+ <Operation of trains>
B+ | O | In the long run, with a change of transport mode from freight trucks to railway system, a
reduction of accidents would be expected due to a decrease of the number of freight trucks.
B 0 <Operation of trains>
) Some minor accidents are inevitable during operation.
<Deforestation / tree cutting>
<Alteration to ground by cut land, filling, drilling, tunnel, etc.>
Occupational <Operation_ of construction _equipment and yehicles> N
34 safety B- B- | C | <Construction of track, station, , viaduct/bridges & other related facilities>
<Traffic restriction in construction area>
Minor negative impacts on occupational safety are inevitable during construction; however, it
will be secured in accordance with the domestic laws and regulations during construction.
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S.5 POLLUTION CONTROL STUDY OF ESIA
S.5.1 Noise and Vibration
(1)  Survey of Existing Circumstance

1) Railway and Background Noise and Vibration Survey

The background noise levels were measured in Laeq (Sound exposure level) and vibration
levels were measured in Ly (Maximum sound level) at sixteen (16) sites relatively near
and densely populated area for daytime. Together with background noise and vibration
measurements, railway noise and vibration were also measured simultaneously using noise
and vibration level meters at 2 points i.e. at a distance of 12.5 m and 25 m distance from
the centre of the nearest railway track.

2) Survey of Sensitive Receptor and Land use

Survey of Sensitive Receptors (SRs) was conducted within the range of approximately 100
m from the centre of the nearest railway track on one side (about 200 m at both sides). The
satellite imagery analysis and geographic positioning system (GPS) were used for the
identification of landuse.

(2) Result of the Survey

1) Background Noise and Vibration Level

The noise level at all the sites except Panvel (MAX 57dB (A)) and Asaoti (MAX 59dB
(A)) is within the limits of daytime ambient standard (55dB (A)) of residential area in
India. The results of vibration value indicated 30-40 dB, and below 55 dB which is the
perceivable limit value.

2) Railway Noise (Lae and Lamax) and Vibration Levels from Existing Railway

The results of railways noise also indicated Lag and Lamax Of different train type and
direction of the trains, such as up and down directions. At the nearest measurement point
from the railway, the range of 75 to 90 dB (A) as Lamax and approximately 90 dB (A) as
Lae Were measured. At that time, train's speed was almost 60 to 90 km/hr at each
measurement site.

The railways vibration measured was below 70 dB at a distance of 12.5 m from the center
of railway track. Hence, under the present situation, no serious damages of building due to
railway vibration are expected.

3) Sensitive Receptor and Land use

Sensitive receptors located within 100 m from the center of the railway were extracted. 12
sensitive receptors in Rewari-Dadri Section, 100 sensitive receptors in Sections 3, 4 and 5,
20 sensitive receptors in Sections 1 and 2 have been identified respectively. Among these
sensitive receptors, the closest facility was located within 5 m or less from DFC rail in
Rewari-Dadri section, and on the planned DFC railway or within 5 m or less from DFC
railway in Sections 4 and 5, and within 10 m or less in Sections 1 and 2, respectively.

Agriculture is the main land use in Rewari —Dadri as well as Vadodara-JNPT section. The
length of DFC alignment which pass thorough the human settlement areas approximately
67.3 km in Section 3, 4 and 5, 54.2 km in Sections 1 and 2, and 6.5 km in Rewari-Dadri.
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(3) Impact Assessment during Construction phase

Construction of DFC structures and facilities would require the use of heavy equipment/
vehicles, and adversely affect sensitive receptors. As for ROB construction areas, increase
of noise and vibration pollution is envisaged by a traffic jam and operation of the
construction machine due to construction work on the existing road. There are 77 ROBs
proposed in this project. 18 ROBs of these are existing on the parallel sections. There are
12 existing ROBs on the parallel section in Section-1, and 3, 2 and 1 existing ROBs on the
parallel sections in Section-2, Section-3 and Section-4, respectively. There are no existing
ROBs on the parallel section in Section-5, Section-15 or Section 16.

Adequate measures will be planned and provided to reduce the negative impacts of noise
and vibration pollution during construction stage, such as planning the deliberate and
efficient equipment use, use of the low pollution type machine, regular maintenance of
construction machines.

This impact is short duration, direct, temporary and reversible, it can be considered minor
if mitigation measures and site management practices are applied.

(4) Impact Assessment during Operation phase

1) Procedure of Prediction and Evaluation of Railway Noise and Vibration

Prediction and evaluation of railway noise and vibration from the passing freight trains
have been carried out for each of the selected SR sites based on the procedure of
prediction and evaluation as shown below. For evaluation of the predicted noise and
vibration levels, the following standards were taken into consideration in ESIA. Procedure
of Prediction and Evaluation of Noise and Vibration Levels is shown in Figure S.5.1. The
location for prediction is shown in Table S.5.1.

- Guidelines for Countermeasures for Railway Noise in Case of New Constructions and
Large-scale Improvement of Existing Railways, Environmental Agency of Japan, 1995

- Guideline Value of Vibration from Shinkansen Superexpress Railway in Japan
Environmental Agency of Japan, 1976

- The Noise Pollution (Regulation and Control) Rules, 2000

2) Results of Prediction
a) Parallel Section

The predicted future noise levels (Laeg) at 30 m and 50 m of distances, that is estimated
average ROW end, from the centre of existing railway track in the parallel section range
from 57 through 71 dB (A) at Day time, and 55 through 71 dB (A) at Night time at 30 m
away, then 55 through 70 dB (A) at Day time), and 54 through 70 dB (A) at Night time at
50 m away respectively.

The result of the predicted vibration levels of the existing railway ranges respectively from
42 through 64 dB (Z-axis) at 30m away, then 41 through 61 dB (Z-axis) at 50m away. The
result of the predicted vibration levels of the DFC railway ranges respectively from 57
through 70dB (Z-axis) at 30m away, then 55 through 69 dB (Z-axis) at 50 m away.
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Figure S.5.1 Procedure of Prediction and Evaluation of Noise and Vibration Levels

Table S.5.1 Location of Railway Noise and Vibration Prediction

_ o ) Background Noise Res_,ult of Existing Railway
Section Prediction Location Levels used Noise Measurement _
(Lae No.of Freight Train)
Panvel Panvel Panvel
Kopar Panvel Panvel
Palgar Palgar Palgar
Boisar Boisar Boisar
Parallel Vapi Vapi Vapi
section Valsad Valsad Valsad
Amalsad Amalsad Amalsad
Navsari Amalsad Amalsad
Kim Kim Kim
Asaoti Asaoti Asaoti
Bharuch Kim -
Detour Miyagan Kim -
section Sohona Asaoti -
Tigaon Asaoti -

b) Detour Section

The predicted noise level (Lae) at 30 m and 50 m from the centre of DFC alignment
ranges from 54 through 57 dB (A) at daytime, and 54 through 57 dB (A) at nighttime at
30 m away, then 53 through 56 dB (A) at daytime and nighttime at 50 m away

respectively.

The result of the predicted vibration levels of the DFC railway is respectively 63 dB
(Z-axis) at 30m away, then 59 dB (Z-axis) at 50 m away.
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(5) Evaluation

1) Setting of Environmental Preservation Target
a) Parallel Section

As for parallel section, it is targeted that predicted noise level which consists of DFC
railway noise level and existing railway noise level meet guideline value at 30 m and 50 m
from the center of existing railway where ROW might be located. As the result, in all of
location for prediction and at both daytime and nighttime, predicted values didn’t meet
guideline value (daytime: 60 dB(A), nighttime: 55 dB(A)) except Kopar point. In fact, the
result also indicates that only railway noise levels from the existing railway track already
exceed the recommended standard level for the half sites at nighttime. Therefore,
environmental impact due to railway noise is judged to be significant. So some mitigation
measures are recommended to be taken especially along the residential areas and near the
sensitive receptors.

It is targeted that predicted vibration level (L,) which consists of DFC railway vibration
and existing railway meet guideline value (70 dB) at 30 m and 50 m from the center of
DFC embankment where ROW might located.

In all of prediction location, predicted values resulted in meeting guideline value.
Therefore, environmental impact due to railway vibration is judged to be light.

b) Detour Section

As for detour section, it is targeted that predicted noise level which consists of DFC
railway noise level meet guideline value at 30m and 50m from the center of existing
railway where ROW might be located. As the result, predicted values slightly exceed the
guideline value in Sohona and Tigaon at nighttime. However in other site, predicted noise
level (Laeg) Which consists of only DFC railway noise level meet guideline value at each
prediction point and at each time. Therefore, environmental impact due to railway noise is
judged to be light.

It is targeted that predicted vibration level (L) which consists of DFC railway vibration
meet guideline value (70 dB).

In all of prediction location, predicted values resulted in meeting guideline value.
Therefore, environmental impact due to railway vibration is judged to be light.

¢) Sensitive Receptor

As for parallel section, it is targeted that predicted noise level which consists of DFC
railway noise and existing railway noise meets guideline value within 100 m from the
center of the existing railway. Also as for the detour sections, it is targeted that predicted
noise level which consists of only DFC railway noise meet the guideline value within 100
m from the center of the DFC railway. As the result, regarding above a) and b) judgments
of Parallel Section, it does not meet the guideline level and some points of the Detour
Section also. Therefore, environmental impact due to railway noise is judged to be
significant.

2) Consideration of Environmental Mitigation Measures

As environmental preservation: In a parallel section, it is necessary to establish soundproof
walls. In detour section, residential areas are already considered for set-up of soundproof.
Although the result of predicted noise level meets environmental preservation target, the
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S.5.2

M)

)

establishment of soundproof wall and limitation of train operation at night time should be
considered.

a) Case Studies on Establishment of Soundproof Wall

If ROW is set at 30 m from the center of railway track, the soundproof walls at height of
range from 0.5m (Kopar) to 4.0 m (Panvel, Palgar and Amalsad) may be required at
Parallel Sections and rang from 0.5 m (Tigaon) to 1.0 m (Sohona) may be required at
Detour Sections. While if the ROW is set 50 m from the center of railway track ,
soundproof wall of height range from 0.5 m (Panvel, Kopar and Asaoti) to 4.0 m (Valsad)
may be required at Parallel Sections and 0.5 m (Sohona) may be required at Detour
Section.

b) Case Studies on Shifting Train Operation Number from Night to Day Time

For the Detour Sections where exceeded the guideline (Sohona, Tigaon), a consideration
of shifting some of nighttime scheduled trains to daytime was made without changing total
number of daily schedule. The result of case study is summarized in Table 6.1.19.
Supposing that ROWSs were set 30 m away from the center of DFC railways, shifting 22
night trains to daytime at Sohona, 16 night trains to daytime at Tigaon are required. Then
if ROW at 50 m away from the center of the DFC railways, 7 trains are required to be
shifted to daytime at Sohona.

Water Pollution
Survey of the major river water quality

Water quality survey was conducted to study baseline information in 15 important rivers at
bridge construction sites in order to suggest preventive measures to avoid damage to the
water quality during bridge construction and afterwards.

Analysis of Results

Analysis of water quality results of the first season or wet season, the second season or dry
season together with the available secondary data for all important rivers indicate a high
fluctuation in test values for important parameters in different seasons in a year. This may
be attributable to changes in temperature and flow conditions, variation in activities in
catchment area, and low dilution of receiving water body, especially in dry season.

Table S.5.2 Summary of the Water Quality Results Analysis for Important Rivers

Major Water Quality Analysis
Rivers Wet Season Dry Season
-DO from 3.9 to 5.8 mg/I - DO values near zero
-BOD from 3.2 to 4.2 mg/I -BOD from 57.1 to 64.5 mg/I
-Free ammonia from 2.16 to 2.21 mg/I -Free ammonia from 5.81 to 6.02 mg/I
Yamuna

quality also shows impacts of faecal contamination and direct disposal of sewage into the river.
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Major Water Quality Analysis
Rivers Wet Season Dry Season
-Turbidity from 147 to 158 NTU -Turbidity from 143 to 174 NTU
-DO from 3.3 to 3.5 mg/l with BOD around 4.1 to | -DO level was near zero with BOD values 36.4 to
6.0 mg/l 44.4 mg/l
Hindon -No heavy metals contamination -No heavy metals contamination
-Free Ammonia from 1.94 to 2.2.3 mg/I -Free Ammonia from 3.35 to 3.72mg/l
Overall water quality shows heavy impact of faecal contamination and direct disposal of untreated and
partially treated sewage.
-BOD from 0.6-19.8 mg/I -BOD from 4.0-10.3 mg/I
-Turbidity from 18 through 179 NTU within 400 | -Turbidity from 14 through 58 NTU
meter difference from upstream to downstream -Free Ammonia from 1.6 to 1.8 mg/l
-Free Ammonia from 1.4 to 4.18 mg/l from u/s to | -No heavy metal contamination
d/s location
-No heavy metal contamination
-The results show not only tidal influence but also effect of discharge from an outfall of a sewage
Daman treatment plant, particularly during wet season in the downstream direction.
Ganga -pH and DO meet the water quality criteria in dry season for all three sampling locations but only for
location at center in wet season.
-Mostly, BOD, conductivity and Free Ammonia do not conform to the criteria in both the seasons. BOD
meets the criteria for locations at upstream and center during wet season.
-High fluctuations in certain parameters indicate the need for more rigorous spatial sampling for these
locations.
-The dry season results show favorable value of DO for aquatic biota. An impact of effluent on water
quality was low due to dilution with tidal water.
-DO levels below the permissible limits required | -DO levels below the permissible limits required
for aquatic biota and bathing standards. for aquatic biota and bathing standards.
-BOD values comparatively lower -BOD values are significantly higher and are a
-TDS, TSS and hardness values comparatively | clear indication of mixing of untreated sewage or
lower effluent near the sampling locations.
-Turbidity from 96 through 112 NTU -TDS, TSS and hardness values are comparatively
b -Free Ammonia from 1.64 through 2.11 mgl/l much higher due to less dilution conditions
ar -High level of F.coli and T.coli. -Turbidity from 282 through 342
-Free Ammonia from 4.00 through 4.90, which is
beyond permissible limit for designated best use
for propagation of wild life and fisheries
-High level of F.coli and T.coli.
-EC values for both the seasons also show a high influence of sea water into the overall quality of river
water at proposed bridge site locations.
-pH and DO meet the water quality criteria -pH and DO meet the water quality criteria
-BOD and Free Ammonia do not conform to the | -BOD and Free Ammonia do not conform to the
criteria criteria. However, BOD values are only marginally
-EC and corresponding TDS values are well | higher to the permissible limits.
within the prescribed limits -EC and corresponding TDS values are well within
-Faecal Coliform and Total Coliform counts far | the prescribed limits but much higher than wet
Auranga exceeding the permissible limit season. This clearly shows the influence of sea

-For other inorganic parameters, the values are
well within the permissible limits.
-No heavy metal contamination

water into the quality of river water.

-Faecal Coliform and Total Coliform counts far
exceeding the permissible limit

-For other inorganic parameters, the values are
well within the permissible limits.

-No heavy metal contamination
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Major Water Quality Analysis

Rivers Wet Season Dry Season
-pH, EC and DO meet criteria -pH, EC and DO meet criteria
-BOD values close to permissible limits -BOD values exceeding the limits

Nourth and | -Free Ammonia does not conform to the criteria -Free Ammonia does not conform to the criteria

South -Faecal Coliform and Total Coliform counts is far | -Faecal Coliform and Total Coliform counts is far

Kaveri exceeding the permissible limit exceeding the permissible limit
-Turbidity from 84 through 130 NTU -Turbidity values range from 84 through 130 NTU
-No heavy metal contamination -No heavy metal contamination
-Overall water quality is fairly good -BOD and Free Ammonia do not meet the criteria

. -Faecal Coliform and Total Coliform counts is | -Faecal Coliform and Total Coliform counts is

Ambika . - - . . .
exceeding the permissible limit exceeding the permissible limit
-No heavy metals contamination -No heavy metals contamination
-pH, conductivity, DO and BOD are meeting the | -Only pH and conductivity are meeting the criteria
water quality criteria -Free Ammonia does not conform to the criteria
-Free Ammonia does not conform to the criteria -BOD value from 18.0-19.5 mg/I
-BOD value from 2.2-2.9 mg/I -Faecal Coliform and Total Coliform counts is

N. Poorna -Faecal Coliform and Total Coliform counts is | exceeding the permissible limit of water quality
exceeding the permissible limit of water quality | criteria for bathing reaches in river, thereby
criteria for bathing reaches in river, thereby | indicating contamination due to domestic
indicating contamination due to domestic | wastewater.
wastewater -No heavy metals contamination
-No heavy metals contamination
-DO values are very low indicating less aeration | -DO values are very low indicating less aeration
capacity as well as high degree of pollution. capacity as well as high degree of pollution.

-BOD value from 12.3 to 12.6 mg/I -BOD value from 14.3 to 16.7 in dry season.

Mindhola -pH and EC are well within limit -pH and EC are well within limit
-T.coli and F.coli contamination is also very high | -T.coli and F.coli contamination is also very high
in all the sampling locations in all the sampling locations
-No heavy metal contamination -No heavy metal contamination
-pH, conductivity, DO and BOD are meeting the | -Only pH, conductivity, DO and Free Ammonia are
water quality criteria and Free Ammonia does not | meeting the criteria
conform to the criteria -BOD values from 3.9-6.5 mg/I
-BOD values from 0.5-0.8 mg/I -Faecal Coliform and Total Coliform counts is

Tapi -Faecal_ Coliform a_md_ Tot_al _Coliform counts is | exceeding the permissible limit
exceeding the permissible limit -Turbidity and TSS are in low concentration as
-Turbidity and TSS are in low concentration as | compared to other important rivers along the
compared to other important rivers along the | alignment.
alignment. -No heavy metal contamination
-No heavy metal contamination
-pH, EC, DO and BOD are meeting the water | -Only pH and EC are meeting the criteria
quality criteria -BOD values from 9.3-12.2 and is beyond the
-BOD values within limit permissible limit.

Narmada -Free Ammonia does not conform to the criteria. -Free Ammqnia does not conform to the criterig.
-Faecal Coliform and Total Coliform counts is | -Faecal Coliform and Total Coliform counts is
exceeding the permissible limit exceeding the permissible limit
-Lower TDS and TSS values -Lower TDS and TSS values as compared to other

tidal water affected rivers along the alignment
-pH and DO meeting the water quality criteria | -pH and DO meeting the water quality criteria
whereas BOD, conductivity and Free Ammonia | whereas BOD, conductivity and Free Ammonia do

North and do not conform to the criteria not conform to the criteria

Sourth -BOD wvalues from 18.4-21.9 mg/l in South | -BOD values from 9.7-10 mg/l for South Vaitarna

Vaitarna Vaitarna River and 17-20.3 mg/l in North Vaitarna | River and 4.4-6.9 mg/l for North Vaitarna River.

River.
-Faecal Coliform and Total Coliform counts is far

-Faecal Coliform and Total Coliform counts is far
exceeding the permissible limit
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Major
Rivers

Water Quality Analysis

Wet Season

Dry Season

exceeding the permissible limit

-High values of EC and TDS in both the seasons
mainly due to inter-mixing of sea water into the
fresh river water due to creek area

-The higher values of EC and TDS is due to low
flow conditions and more impact of sea water.

Ulhas

-pH and conductivity are meeting the water
quality criteria whereas BOD, DO and Free
Ammonia do not conform to the criteria

-BOD values from 8.6-10.4 mg/I

-Faecal Coliform and Total Coliform counts is far
exceeding the permissible limit

-Turbidity ranges from 57 through 71 NTU

-No heavy metal concentration

-pH and conductivity are meeting the water quality
criteria whereas BOD, DO and Free Ammonia do
not conform to the criteria

-BOD values from 7.1-9.7 mg/I

-Faecal Coliform and Total Coliform counts is far
exceeding the permissible limit

-Turbidity ranges from 57 through 71 NTU which
is on higher side than the aquatic habitat wellness.
-No heavy metal concentration

3)

S.5.3

S.54

S.5.5.

Impact Assessment

The most significant impact anticipated from
increased turbidity due to earth works in and

bridge construction activities would be
around rivers which causes decrease of

photosynthesis and primary productivity process. Silt in the river water during
construction phase needs to be minimized. The organic and bacterial loads are continued
to be critical in all the important rivers. Site drainage and wastewater from toilets and
washrooms would pollute surface water if discharges without adequate treatment.
Therefore, during construction, a special care should be also taken so that wastewater
discharge from the labour camps and construction site do not discharge directly into the

river.

Air Pollution

The freight corridor would improve the air quality along the proposed areas by reducing
the emissions from the vehicular traffic and the traffic congestions. The only time when
the air pollutants are emitted is during the construction of the fright corridor. The pollution
caused during the construction activities could be for a temporary period.

Soil Contamination

During construction phase, soil contamination is likely to take place due to leakage of
asphalt emulsifier at pavement of road. Soil contamination may also take place during
filling of oil in vehicles or leakage from vehicles. For this, asphalt emulsifier will be
handled with caution and any leakage detected should be immediately rectified.

Waste

Under the existing planning phase, type of construction waste which is expected to occur
are asphalt chunks, chunks of concrete, surplus soil, construction scrap materials and
others. The amount and percent composition of construction waste is not clear in this
phase. However, surplus soil is planned to be reused as much as possible in construction of
the DFC embankment. In addition, all other construction waste is also planned to comply
with relevant Center or State laws pertaining to the waste management.
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S.5.6

S.5.7

S.5.8

S.6

S.6.1

M)

)

Bottom Sediment

During construction of bridge over the rivers, sediment pollution may occur. As one of the
mitigation measures, silt fencing will be provided to restrict runoff into the water during
construction phase

Obstruction of Sunshine

In case of parallel section, vertical alignment of DFC may be designed in the same level
almost as the existing railway/ground level to reduce the modification. In case of detour
section, the shade of DFC structure might be predicted in the ROW. Therefore it's
predicted that there are no negative impact to the residential area along the proposed line.

Disaster

The seismic factors should be appropriately incorporated in the civil and structural designs
of major structures in DFC project. Adequate cross drainage channels (longitudinal and
median drains) should be provided along DFC route at suitable locations for the smooth
passage of the surface run-off to prevent flooding.

NATURAL ENVIRONMENTAL STUDY
Flora
Study Methodology

The field survey was conducted in all identified ‘Recorded Forest Area’ in the
JNPT-Vadodara and Rewari-Dadri sections so that an accurate assessment of the status and
likely potential impacts on fauna and flora could be made.

In this study, the vegetation and faunal surveys in the forests to be impacted by the project
were conducted in the winter, and summer seasons. The actual survey periods were
determined based on the common classification of the Indian Metrological Department
(IMD) i.e. January-February for winter months, March — May for pre-monsoon (Summer)
months, June — September for Monsoon Season (Southwest Monsoon Season) and
October — December for Post Monsoon Season in the India.

Supplemental (Monsoon) survey was also conducted from August to September 2011 to
confirm if presence of any critical (rare/endangered/endemic) species exist or not in the
survey area based on the results of the previous surveys in winter and summer seasons and
recheck the status with IUCN, RET*? species and WPA India .

Major Finding

1) JNPT-Vadodara Section

a) Overall situation (including Tree Census Results)

Approximately 45,000 trees will be required to be removed for the corridor in the
JNPT-Vadodara section. The census was carried out for a 60 meter strip along the
alignment i.e. within the RoW. For each of the districts the estimated number of trees to be
removed is provided in Table S.6.1. Bharuch district has the highest number of trees

! RET refers to rare, endangered and threatened species
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within the RoW. In addition, there is only few mangrove vegetation in the Proposed DFC
alignment.

Table S.6.1 Tree Census in Vadodara - INPT Section

District No. of Trees
Vadodara 2,376
Surat 5,490
Bharuch 22,332
Navsari 1,193
Valsad 2,940
Thane 9,915
Raigad 951
Total 45,197

b) Protected Areas: Sanjay Gandhi National Park (SGNP)

The proposed corridor area touches the northern boundary of the SGNP near the Kaman
Station. There is one existing railway track and on the other side is National Highway. The
result of field survey of Flora in SGNP is shown in Table S.6.2.

Table S.6.2  Result of Field Survey on Flora in Sanjay Gandhi National Park Area
Season Description
Winter The villages of Nagale, Shilottar, Sarjamori (Thane District) are located along the northern

boundary of SGNP. Within the area, two (2) sites were surveyed in winter season (Jan).
Three (3) tree species, Two (2) herbal species, three (3) grass species and 8 flora species in
total were found in the Shilottar village forest area. Nine (9) tree species, one (1) shrub
species, eight (8) herbal species, four (4) grass species, two (2 )climber, one (1) woody
climber species and 25 species in total were found in the Sarjamori village forest area. An
endangered tree species, Sterculia urens was found in Sarjamori.

Summer

In the summer season (April) survey, three (3) sites were surveyed within the area. In Nagale
village forest area, (3) tree species, (1) shrub species, (1) herbal species and (5) species in
total were found at the site. Three (3) tree species, two (2) herbal species, three (3) grass
species and eight (8) species in total were found in Shilottar village forest area. Seven (7) tree
species, three (2) shrub species, three (3) herbal species and 12 species in total were found in
Sarjamori village forest area including an endangered tree species, Sterculia urens.

c)

Forest area

The result of field survey of Flora in Forest area is shown in Table S.6.3.

Table S.6.3  Result of Field Survey on Flora in Forest Area

No. | Forest Area

Description

1 Ovali

Reserved
Forest

A total 18 of species were recorded in Ovali. The forest is located on the north side of the
existing railway. Approximately 350 m of total length and 0.1288 ha of the land is likely to
be affected by conversion to railway.

The area is dominated by herbal and grass plant species with no endangered or otherwise
protected species.

2 Nagale Forest | Nagale forest plot falls within SGNP.

Approximately 95 m of total length of the land is located adjacent to the northside of the
existing railway.

The area is dominated by herbal and grass plant species with no endangered or otherwise
protected species.
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No. | Forest Area Description

3 Sarjamori The forest is located within Sanjay Gandhi National Park.

Forest Approximately 110 m of total length of the land is located adjacent to the north side of the
existing railway. One (1) Endangered plant species, Sterculia urens (Sarjamori) was found
in the area.

4 Shilottar Shilottar area forest plot falls within SGNP. Approximately 108 m of total length of the

Forest land is located adjacent to the north side of the existing railway.

The following tree species, Aplauda mudica, Azadirachta indica, and Bauhenea racemosa
were observed in Shilottar forest plot. Herbal and grass plant species were only observed
in the winter season.

5 Dhaniv In Dhaniv forest plot, 8 plant species were recorded as classified below. No endangered

Forest species were found in the field survey at this site during either season.

6 Bhatpada 13 plant species in winter and 6 species in summer were observed during the field surveys.

Forest No endangered species were found in the field survey at this site during either season.

7 Bilalpada Atotal of 8 species were recorded in Bilalpada. No endangered species were found during

Reserved the field survey at this site during either season.

Forest

8 Kasarali A total of 9 species were recorded in Kasarali forest area. Mangrove vegetation is also

Forest found in the lowland area of this village. No endangered species were found in the field
survey at this site during either season.

9 Kelve Road Very little vegetation was observed. The forest land area can be described as open scrub or

Forest barren land. Only 3-4 plant species were noted. No endangered species were found in the
field survey at this site during either season.

10 | Kasbe The Mahim plot of forest land area is open scrub and no vegetation was recorded. No

Mahim endangered species were found in the field survey at this site during either season.

Forest

11 | Dandipada There are no trees in Dandipada forest plot, only invasive species and grasses were

Forest recorded. No endangered species were found in the field survey at this site during either
season.

12 | Boisar Forest | Boisar Forest is categorized as protected forest. The area is characterised by open, barren
land with no vegetation cover present. No endangered species were found in the field
survey at this site during either season.

13 | Rani A total of 13 species were recorded in Rani Shirgaon.

Shirgaon No endangered species were found in the field survey at this site during either season.

Forest

14 | Kolavali 9 plant species in winter and 6 species in summer were recorded in the field survey at

Forest Kolavili. No endangered species were found in the field survey at this site during either
season.

15 | Vangaon Vangaon village forest area is categorized as protected forest. Acacia auriculiformis,

Forest Agave americana, Lantana camara and Zizyphus oinoplia were species recorded in
Vangaon. No endangered species were found in the field survey at this site during either
season.

16 | Pade Forest This site is characterized by sparse mangrove vegetation. Only 1 tree species in winter and
3 plant species were recorded in the field survey. No endangered species were found in the
field survey at this site during either season.

17 | Ambevadi 2 species in winter and 9 species in summer were recorded in field surveys.

Forest

18 | Gholvad Gholvad forest area is parallel to the existing track. Bushes, grasses and a few tree saplings

Forest were recorded in the alignment area. Acacia leucocephala and Phoenix sylvestris and
Prosopis juliflora were among the recorded species during the survey. No endangered
species were found in the field survey at this site during either season.

19 | Bordee During the field surveys 9 plant species in winter and 5 species in summer were recorded

Forest in Bordee forest plot. No endangered species were found in the field survey at this site

during either season.
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d) Summary of Conclusion
- A total of 133 plant species were recorded in the two season survey.

- Winter season (January) as well as summer season (April) analysis reveals that
biodiversity is low in the village forest area falling in the proposed corridor.

- Species diversity in the winter season was higher than in the summer season.

- The village forest areas of Gholvad, Kolavali, Bilalpada and Sarjamori contained the
greatest species diversity although the Gulistanpur Reserve of Gautam Buddha Nagar
exhibited the highest species diversity of all the sites surveyed.

- The proposed DFC corridor alignment will have a minor impact on forest ecosystems
and the natural environment in the Vasai detour village forest areas.

- In other village forest areas the DFC corridor will also only have a minor impact on the
natural environment as these areas are not rich in vegetation cover.

2) Rewari-Dadri Section
a) Overall situation

Based on the Rewari-Dadri section tree census, it is estimated that a total 3,100 trees are
located in the corridor and will require felling. The Reserved Forest area of Gulistanpur is
dominated by Prosopis juliflora, Dalbergia sissoo and Butea monosperma. The corridor
will bisect the reserved forest.

Table S.6.4 Tree Census in Rewari-Dadri Section

S.No. District No. of Trees

1 Rewari 415
2 Alwar 146
3 Mewat 350
4 Gurgaon 253
5 Palval 216
6a Faridabad 1,066
6b Faridabad-new 520
7 Gautam Buddha Nagar* 134

Total 3,100

*Does not include the reserved forest trees.

b) Forest Areas: Gulistanpur Reserved Forest

The Gulistanpur Reserved Forest is located close to the industrial area of Surajpur and is
not a natural forest but a result of plantation work by the forest department. Mainly
Prosopis juliflora, Acacia arabica, Dalbergia sissoo, Butea monosperma and Calotropis
procera were observed. The corridor will pass through 1.6 km of the reserved forest and it
is estimated that a total of 476 trees will be cut. The maximum number of trees expected to
be removed are P.juliflora (310), followed by Dalbergia sissoo (115), Butea monosperma
(51) and Acacia arabica (13). However, this plantation forest consists mainly of semi-arid
and arid plants for greenery development. Therefore, the corridor will not damage any
critical habitat. Further plantation can be carried out to restore the area and compensate for
the loss of forest cover

Page S-27



Executive Summary of Final ESIA Report
for Western Corridor of the Dedicated Freight Corridor Project (Phase 2) November 2011

@)
1)

2)

Impact Assessment

Impacts
a) Loss of forest cover/tree cover:

Loss of forest cover/tree cover due to felling of private and government trees within the
proposed ROW is anticipated. Approximately 45,197 trees in JNPT-Vadodara section and
3,100 trees in Rewari-Dadri section are required to be felled, although there is only one
endangered species.

b) Diversion of Forest Land:

It is estimated that, approximately 32 hectares of forest land in the INPT-Vadodara section
and 10 ha in Rewari-Dadri section will be converted for use as ROW for the DFC. The
area includes outer part of Sanjay Gandhi National Park and other recorded forests.

Mitigation measures
a) Loss of forest cover/tree

Tree cutting is to proceed only after all the legal requirements including Formal
Clearances are completed and subsequently a written order is issued to the Project
Proponent/ Contractor.

Appropriate compensatory plantation should be carried out to compensate for the
vegetation loss due to felling of trees for site clearing. For trees to be cut, sufficient
compensatory plantation, about 2 times the number of trees felled, will be carried out. If
adequate space for compensatory plantation is not available along the DFC corridor,
plantation may be carried out along State Highways (SH), Major District Roads (MDR),
and Other District Road (ODR) or in degraded forest land.

For trees to be felled in private land, compensation for land and trees will be given to the
owners. The rate of compensation for trees lost will be decided by the State Forest
Department.

Compensatory afforestation and reforestation will follow preferences for mixed
plantations consisting of flowering shrubs and evergreen ornamental trees with less timber
and fruit value.

Under the plantation programme, more valuable tree species will be planted in place of
existing non-valuable mono crops of the project area, where appropriate.

b) Diversion of Forest Land
Monetary compensation should be provided to Forest Dept. towards the cost of forest land

to be diverted and costs of compensatory afforestation.

Before starting any activity within the Forest area, Forest Clearance must be obtained as
per the Forest Conservation Act, 1980 and it’s amendments from the State Forest
Department.

An action plan for tree felling should be prepared to avoid uncontrolled and indiscriminate
tree felling.
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Appropriate compensatory plantation should be initiated to compensate for the vegetation
loss due to felling of trees for site clearing. For trees to be cut, sufficient compensatory
plantation should represent approximately 2 times the number of trees felled.

Preferential mixed plantation consisting of flowering shrubs and evergreen ornamental
trees with less timber and fruit value should be carried out.

Under the plantation programme, more valuable tree species should be planted in place of
existing non-valuable mono crops of the project area, if any.

Fauna
Study Methodology

Fauna species were also surveyed in the same forest areas of Thane and G. B. Nagar as for
the flora species and in same seasons.

Major Finding

1) JNPT- Vadodara section

a) Overall situation

The major fauna species in the districts studied included: Blue bull (Nil gai), Jungle cat,
Jackal (Shiyal), Indian Fox (Lomdi), Common Langur (Hanuman langur), Indian Rat
Snake (Dhaman), Checkered Keel back (Dendavo), Common Indian Krait (Kadotaro),
Common cobra (Nag), Red sand Boa (Andhadi chakad), Pale Hedgehog (Shelo), Common
mongoose (Noliyo), Indian Porcupine (Shahudi), Indian Hare (Sasalu), Indian Flying fox
(Vagol), Indian Cricket Frog, Indian palm squirrel, Indian mud or lap shell turtle (Kacher),
Common Indian Monitor (Patala Gho) Marsh crocodile.

In terms of Avifauna the species commonly found were: Asian koel, Rose ringed parakeet,
White breasted kingfisher, pied kingfisher, Small blue kingfisher, Small bee eater,
Common hoopoe, Common golden backed woodpecker, Coppersmith barbet, Black
drongo, Common myna, House crow, Red vented bulbul, Common babbler, Purple sunbird,
White wagtail, Yellow wagtail, Baya weaver, House sparrow.

b) Protected Areas: Sanjay Gandhi National Park (SGNP)

In the Diva - Vasai Section, the alignment of the proposed corridor has been planned
parallel to the existing central railway track with a view to utilise the available railway
land to the fullest extent and minimize acquisition of additional land. Near the villages
listed below, all efforts to ensure that the track runs outside the Sanjay Gandhi National
Park have been taken. However, the existing track safety and geological considerations
require the proposed line to be near the existing line. Nagale, Shillotar, Sarjamori and
Mori village forest areas will have minor additional impacts due to the proposed corridor.
Atotal of 1.823 ha from the village forest area (Reserved forest) is expected to be affected.

c) Forest Areas
During the field survey, movement of some mammal species was confirmed in the forest
areas even near the existing railway.

The summary of fauna species recorded in the forest areas of Thane and Raigad are
provided in Table S.6.5.
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Table S.6.5 Total Number of Species in Major Fauna Classes along the Proposed Corridor

No. Forest Village _ _ Winter _ _ Summer
Reptiles | Birds | Mammals | Total | Reptiles | Birds | Mammals | Total
1 | Ovali 7 30 6 43 3 26 3 32
2 | Nagala (SGNP) - - - - 3 24 6 33
3 | Sarjamori (SGNP) 10 48 12 70 8 25 7 40
4 | Shilottar(SGNP) 10 48 11 69 5 27 6 38
5 | Dhaniv 7 27 4 38 5 26 2 33
6 | Bhatpada Dandipada 7 29 6 42 7 20 4 31
7 | Bilalpada 7 29 6 42 8 24 6 38
8 | Kasarali 7 28 7 42 5 26 6 11
9 | Kelve road 7 32 5 44 3 18 3 24
10 | Kasbe Mahim 8 23 5 36 4 24 1 29
11 | Dandipada 7 36 4 47 3 27 3 33
12 | Boisar 7 23 5 35 7 19 2 28
13 | Rani Shirgaon 7 21 5 33 7 24 1 32
14 | Kolavali 7 20 5 32 8 20 8 36
15 | Vangaon 7 42 4 53 3 19 4 26
16 | Pade 7 20 4 31 3 19 2 24
17 A(?rboet‘e’g?; § Area) 7 40 5 52 3 23 4 30
18 | Gholvad 6 35 5 46 8 20 4 32
19 | Bordee 8 34 7 49 7 23 11 41
2) Rewari-Dadri Section

@)
1)

a) Overall situation

In the Rewari-Dadri section, the proposed track is a detour where the alignment mainly
goes through agricultural areas. Spotted Deer, Sambar, Blue Bull, Leopard, Caracal, Rusty
Spotted Cat, Jungle Cat, Four-horned Antelope, Wild Boar, Jackal, Striped Hyena are
some of the larger mammal species found in the forests of Alwar. Among bird species,
Peafowl, Grey Partridge, Bush Quail, Sand Grouse, Tree Pie, Golden backed Woodpecker,
crested Serpent Eagle and The Great Indian horned Owl are common.

b) Forest Areas: Gulistanpur Reserved Forest

The wide range of hardy vegetation species in the reserve despite being surrounded by an
area of heavy industry is surprising but it is this biodiversity that enables resilience. The
plantation forest of Gulistanpur is thorny and bushy. Gulistanpur is the only area in
Gautam Buddha Nagar. Tourism infrastructure has been developed in the area.

Impact Assessment

Impacts

Disturbance of occasional animal movement: During the field survey, movements of some
mammal species were confirmed in the forest areas even near the existing railway. This
may mean that animals may be hit by passing trains. Adequate measures should be
considered to separate fauna from the railway by fencing and the construction of a
underpass in the national park.
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2)

Habitat loss in Raigad mangrove area is expected. Similarly, mangrove vegetation near the
Ulhas River and Vaitarna bridge construction sites, Pade and Kasarali Villages in Thane
district are also expected to be impacted during the construction phase.

Minor losses in forest villages of Thane, as the majority of the area do not have dense
vegetation.

At the Gulistanpur Reserve Forest, the proposed corridor passes through the middle of the
entire forest area and is likely to affect animal movement in the forest land requiring
adequate separation and passage to avoid traffic accidents at the operation.

Mitigation Measures

Fencing and development of safe passages for wildlife and local residents should be
provided.

Detailed study of the protected area (SGNP) should be conducted to ascertain the future
development aspects so that plans can be prepared in a timely fashion to avoid habitat loss
and minimise stress.

The proposed corridor is likely to affect the Gulistanpur Reserved Forest areas the
alignment route bisects the forest area. Therefore, immediate action should be taken to
compensate by new plantation in the open scrub area adjacent to the reserve so that loss of
habitat can be minimized.

S.6.3 Eco-Sensitive Area

M)
1)

Dahanu Taluka Eco-sensitive Area

Existing condition

The study area was located in Vasai Taluka of Thane District. The length of the tunnel is
540 m. Summary Observation and Impact Matrix is shown in Table S.6.6.

Table S.6.6 Summary of Observation and Impact Matrix for Dahanu Taluka
Eco-Sensitive Area

No

Issues Observations

Significance of
Impact

Topography DFC alignment shall pass through a valley surrounded by denudational hills. | High
& Drainage One closed tunnel of length 540 m and the other open cut have been proposed

to cross over two nearby hills. The valley represents the trough of the
undulating ridge topography and also acts as a groundwater recharge area. It is
expected that natural drainage conditions will be altered during construction
phase as well as due to filling (embankments) proposed for elevating the rail
line between the hills which in turn may reduce groundwater recharge and
obstruct down slope water availability i.e. to the west of the rail line. Therefore,
appropriate mitigation measures are required to overcome anticipated impacts
on the local natural drainage conditions.

Geology & | The rock formations in hills are comprised of basalts and in the valley portion, | Medium
Geological alluvial deposits. Occasionally the basalts are intruded by dykes. Structurally
hazard the area is an active tectonic zone and several moderate to high intensity

earthquakes have been reported from the area.

Though, in the area no major faults or shears zones are reported, the seismic
activities are indicative of weak zones and require consideration. The
possibility of weak zones such as faults, joints, and shear zones could increase
the potential for rock-joint rupture hazards during deep cutting and rock
excavation work. Also, the Geological succession of the area along with the
topography indicates that the hill is fit for underground tunnel as at least 25 m
overburden height is needed for closed loop to provide Arch section of the
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Significance of

Regime

mainly during the construction activities. Some of the existing open wells and

No Issues Observations
Impact
tunnel.
3 Hydrogeology | The intervening area between the two hill sites is a valley floor area. The low | Medium to High
ground area through which the proposed rail alignment is to pass through is
also occupied with seepage out-flows of shallow groundwater that exists at the
intersection of thin overlying soil mantle and the underlying basal rocks. The
low lying valley floor area between two hill sites is mixed lateralised clay and
eroded soil deposit washed down the hill slopes.
The inhabitants of the area use this seepage out-flow for their domestic use.
The water is scooped through small holes of 3 to 4 m diameter which extend to
about 3 to 4 m depths. The seepage is a shallow ground water flow which
enters the rail alignment from the eastern part of the watershed. Test
exploratory wells may be drilled.
4 Ground Water | The bedrock around Belapur (19° 26° 17°°.5N; 72° 51’ 27°’E) and Dhaniv (19° | Low to
Conditions 26’ 407°N; 72° 51°21"°E) Villages occurs at shallow depths below a soil cover | moderate
of 2 to 5 m. The groundwater level which rests at 2 to 2.5 m below ground | depending on
level is a perched water table and the main ground water level in the underlying | the results of
basaltic rock formation occurs at a greater depth. Site based
The excavation work for the rail corridor may result in changed groundwater | Permeability
conditions in the area and may affect groundwater flow. This could affect | tests at
drinking water sources (open wells, dug wells, hand pumps etc.) in the area. identified
locations
5 Ground Water | The deep cutting and excavation work may affect the groundwater levels | Medium to High

borewells in and around the hill area can be identified and used for
groundwater level and groundwater quality monitoring. Additional piezometers
or observation wells are required to better understand the baseline groundwater
levels.

2) Conclusions and Recommendations

The pattern of ground water flow, which is expected to be controlled by secondary rock
fractures and joints in the tunneling area as well as the areas between the two hills, needs
detailed study. Three boreholes for each hill are recommended to be drilled in and around
the tunnel section. Out of three, one borehole of 150 m depth on the designated ridge areas
and the other two at inlet and outlet tunnel portal points at 100 m depth to obtain
subsurface geological and hydro-geological information. Tests such as in situ permeability
testing should be conducted using these wells and data collected on the variability of rock
units and rock permeability along the alignment.

The groundwater table in basalt aquifer is expected to occur below the tunnel depth
however there are chances of seepage in the tunnel during rainy season due to rises in the
groundwater levels in the study area. Where there is tunneling below the groundwater
table, it would need to be drained or sealed as appropriate.

The area between the two hills for closed tunnel and open cut is the major ground water
flow zone recharging from the catchment and feeds the downstream wells. It is
recommended that the corridor between the two hills should be elevated so that the
existing groundwater flow would not be altered. Alteration of the same may result into
reduction of discharge of the wells downstream of the tunnel section.

Ground water levels may be monitored on a monthly basis for which stand-pipe bores are
recommended to be drilled in valley-fill areas and piezometer bores on ridges and portal
areas.

The water samples from monitoring boreholes should be collected and analyzed in the first
year and prior to the construction phase and at least once in the post-construction phase
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from installed standpipes and piezometers. The standpipe in the valley-fill area should be
monitored for water quality for at least two years after the project completion phase and
tunneling. The water quality data should be analyzed for pH and TDS levels of water in
the well bores.

The above mentioned studies shall be taken up by DFCCIL through suitable experts /
institutes during the detailed engineering stage, pre-construction stage, construction stage
and post construction stage.

(2) Aravalli Eco-sensitive Area
Keeping in view of the physiologically aspects, two sub-areas / blocks were identified for
preliminary investigative study representing the central part of the corridor stretch between
Bhiwadi in Alwar and Sohna in Gurgaon and the eastern section of corridor and falling
within Faridabad District bounded by Yamuna River in the east. The Aravalli area under
the study consists of highly undulating topography around Sohna area and it is proposed to
build the corridor by deep cutting of hill rocks.
A preliminary hydro-geological study was carried out to identify the potential issues and
assess the possible impacts of the various construction activities for the proposed DFC
project on the groundwater and geological conditions in and around the deep rock cutting.
Summary Observation and Impact Matrix is shown in Table S.6.7.
Table S.6.7 Summary Observation and Impact Matrix
No Issues Observations Sg‘:;:;zr;fe
1 Topography The DFC project site near Aravalli area basically lies in valley fill | Low
surrounded by denudation hills from almost three sides. The valley fills
represent the trough of the typical undulating ridge topography and also
acts as ground water recharge area. Natural conditions may be affected
due to the construction activities of the DFC project, thereby affecting the
recharge conditions in the area.
2 Drainage It has been observed that in the middle of Gurgaon stretch there is a | Medium
surface water divide owing to the presence of nearly N-S trending
Aravalli ridges. The streams originating from the western flank of the
ridge flows westerly and joins Sahibi River and the east flowing streams
finally join the Yamuna River forming the eastern boundary of study
area. The DFC intersects both perennial and non-perennial drainage
systems at several places between Bhiwadi and Sohna. This has the
potential to directly affect the drainage conditions of the area.
3 Slope Stability | The rock formations in the area are comprised of Quartzites, Mica schist | High

and pegmatite intrusions. Structurally the area represents an active
tectonic zone. The area is dissected by a number of faults, fractures and
shears, tending to run in a NNE-SSW to ENE-WSW direction. Locally
the Delhi region forms the northern part of the southerly plunging fold
known as Harchandpur anticline. Since the Aravalli rocky hill ridges
from Banban Village to Keherani Village in Tijara Block, Alwar District
and from Dhulawat Village to Rojka Village in Mewat District is made
up of quartzites which are highly jointed and fractured as well as
tectonically disturbed as deciphered from the geological structure map
showing major as well as minor faults passing through the area. The deep
cutting of rocks up to the depth of 28 m and removal of thick overburden
will result in unstable conditions such as slippage of rock blocks,
exposing weak joints with increased possibility of collapse of slopes
during seismic events.
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No

Issues

Observations

Significance
of Impact

Geological
Hazard

As deciphered from the Seismic-tectonic profile of the NCR Region, it is
established that the active seismic faults do not pass through the proposed
DFC alignment route. However, the possibility of weak zones such as
faults, joints, shear zones could enhance rock-joint rupture hazards
resulting from deep cutting and rock excavation work

Medium to High

Soil
Liquefaction

In the valley region around Aravalli Hills, the area is dominated byj
shallow ground water levels (< 4 m), which may result in a reduced load
bearing capacity of soil.

Low to Moderate

Groundwater
Conditions

Since groundwater levels in hard rocky areas are more than 40 to 50 m
and the deep cutting for DFC is restricted to 30 m, aquifer characteristics
will not be affected. However, for ridge areas near Alwar which is
dominated by high permeability sand dune areas, the deep excavation
work for DFC project may result in changed ground water conditions in
the area and may affect the groundwater flow. This has the potential to
affect drinking water sources (open wells, dug wells, hand pumps etc.) in
the area due to change in the recharge conditions. The deep cutting and
excavation work of DFC Project may affect groundwater levels mainly
during the construction activities. Some of the existing open wells,
borewells in and around the hill area can be identified and used for
groundwater levels and groundwater quality monitoring. Additional
piezometers or observation wells are required for better understanding the
baseline groundwater levels.

Low to
depending on

results of Site based
Permeability tests at
identified locations

moderate

the

Hydrogeology
and  Natural
Aquatic
System

The Sohna area was observed to include a number of spring and seepages
in quartzite and inter-bedded schistose rocks; Sohna hot spring owes its
origin to a deep seated intersection of faults. The directions of linear
features are conspicuous by their presence.

During construction activities, the existing freshwater spring near the
DFC alignment route could be affected resulting in a disturbance to the
natural set up, flow and discharge of the existing spring. This water
spring acts as a source of drinking water as well as having thearupatic
and religious values. If this natural spring is affected, this may affect
water sources for some downstream villages.

Medium to High

Flora and Fauna|

There is no forest area in the Aravalli eco-sensitive area. In Mewat
district certain vegetation patches are on panchayat land. No forest area
falls within the proposed alignment.

- Impact on physical characteristics of the area due to erosion.

- The impact on soil will be in terms of top soil erosion and its
compaction due to location of labour camps, storage and movement of
machineries and disposal of waste on the open ground.

Conclusions and Recommendations

@)

Based on the studies and survey carried out in the Taoru Block of Mewat District and
Tijara Block of Alwar District, the following recommendations are provided to be taken up
by DFCCIL during different stages of the project viz. detailed engineering,
pre-construction, construction and post-construction.

a) Geotechnical and Slope Stability Study

Due to the blocky nature of the joints in quartzite rock formation of sloping ridges of
Aravalli, it is recommended to have a study made of rock slope stability particularly along
the ridge facing Sohna-Rojka area as well as the narrow ridge corridor between the KMP
Expressway and the extending rocky ridge between Khor-Guspethi village Section. The
said study should be taken up by DFCCIL through suitable experts/institutes like Central
Building Research Institute (CBRI) Roorkee, CSMRS, and GSI during the detailed
engineering design stage.
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b) Standard Penetration Test Borings

Standard penetration test borings, laboratory grain size analysis of soil samples to identify
liquefaction potential particularly over shallow ground water table areas (areas with a
groundwater table within 4 m of land surface) are to be taken up at pre construction stage.
It is also proposed that the detailed study for assessment of liquefaction potential should
also be taken up by DFCCIL during pre- construction stage.

¢) Hydro-geological Investigation and Permeability Tests

Construction activity on the Aravalli ridge would involve rock excavation which may
obstruct groundwater flow at various locations as the nature of fractures and joints in rock
formations change. It is recommended that a detailed study be taken up for
characterization and assessment of groundwater flow in the underlying aquifers to
establish groundwater recharge rates and their mechanisms as well as changes if any in the
post project scenario. These should be carried out by DFCCIL using hydro-geological
expert and drillers by constructing test wells during the detailed engineering or
pre-construction stages.

d) Safeguard of Ground Water Dependent Ecosystems

The area adjoining Sohna has some natural springs which are connected with deep seated
fractures and tectonically linked with geological structures present at the surface and
below the ground. These springs are both sources of drinking water as well as possessing
therapeutic and religious values. Since the DFC alignment crosses KMP Expressway about
0.5 km north of one of the springs, utmost care will be required to avoid damage while
construction, excavations and blasting so as not to disturb the natural setup and obstruct
the spring flow and discharge. In view of this, it is proposed to conduct studies with an
objective to work out strategies and technical measures to safeguard the discharge of the
springs. Such a study should be taken up during the detailed engineering stage by DFCCIL
in and around Khor and Sohna Villages.

e) Ground Water Use in the Construction Phase

Groundwater resources in almost all the administrative units including Gurgaon, Rewari,
Faridabad of Haryana and Tijara Block, Alwar District of Rajasthan falling within the
study area are already overexploited. It is strongly recommended to undertake detailed
studies to establish the geochemical profile of the groundwater in the study area as well as
the environmental impact of any further groundwater withdrawal on the overall
groundwater regime of the area. Additionally, in order to address the sustainability the
existing groundwater sources as well as partly meeting the construction requirements it is
recommended that a comprehensive plan for rain water harvesting and artificial recharge
to groundwater may be formulated by DFCCIL, wherever groundwater is extracted for
construction purposes.

f) Hydrological Studies

The rocky hill unit divides the precipitation falling on the hills which flows down the slope
through the piedmont zones and recharge the groundwater aquifers. Any development
activities taken up in the foothills or in the piedmont zone may in turn adversely impact
the hydrodynamics of groundwater recharge. The development work associated with the
project, including construction and landscaping of the area around the proposed line of the
corridor would alter the slope which will disturb the natural drainage system of the area. A
detailed hydrological study may be taken up in the area at micro- watershed level to plan
the diversions and the drainage system, as deemed necessary. The details of the study may
be considered at the detailed engineering or pre- construction stage.
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S.6.4

S.6.5

g) Groundwater Monitoring

In view of insufficient data available on basic groundwater parameters, it is recommended
that an optimum number of purpose built ground water observation wells are constructed
and a baseline dataset may be established for regular monitoring during construction
stages. It would be advisable to ensure groundwater level monitoring through the
construction period via specially built piezometer wells at designated sites. An optimal
monitoring network would continue to monitor impacts on groundwater sources at a
specified frequency by the DFCCIL throughout the pre- construction, construction and
post-project periods.

h) Flora and Fauna

There is no forest area in the Aravalli eco-sensitive area. In Mewat district certain
vegetation patches are on panchayat land. No forest area falls within the proposed
alignment.

Tree cutting and vegetation clearing is expected to be an essential part of the construction
of the corridor. Therefore, compensatory plantation in nearby areas will be initiated.
Planning for the regular watering, nourishing and protection of the planted trees will
ensure their effective restoration as part of the compensatory afforestation programme. In
addition, an integrated management plan for mangrove areas will be developed.

Topography and geographical features

Topography and geographic features will not experience any major impact except in
Bhatpada and Dhaniv forest area where tunnel construction has been proposed. In addition,
certain impacts resulting from high embankments are expected as a result of the project.
Since the alignment runs on a high embankment, there are local community access issues
and anticipated storm water drainage problems during the operation phase of the project.
These impacts will be minimized by providing adequate ROBs, RUBSs, etc. During
construction phase changes in topography are envisaged due to the clearing of land, felling
of trees, cutting and filling, and due to construction. Filling and cutting of land will be
required in the stretches where the track traverses through undulating topography.
However, changes will be limited within RoW of the track hence overall impacts will be
localized.

Soil erosion

The clearing of land, cutting of trees, excavation of borrow areas are likely to trigger soil
erosion. The Movement of vehicles/machinery/equipment and work forces is also likely to
cause soil erosion. Borrow areas will be required for the project. Most sections of the DFC
are on embankments. The borrow areas are likely to cause soil erosion and affect
agricultural areas. Appropriate measures for borrow area management should be taken.
Debris may also be generated due to dismantling of structures. Oil spills from the
operation of the diesel pumps and diesel storage, during transportation and transfer,
parking places and diesel generator sets may also have potential negative environmental
impacts. The operation of the emulsion sprayer and laying of hot mix on service roads
could also have negative environmental impacts. Due to changes in land use, impact is
envisaged on soil during the operation phase. However, the impacts are within the RoW.
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S.6.6
@)

)

S.6.7

S.6.8
@)

)

Groundwater

Impact Analysis

Associated with the tunnel construction at the Vasai Detour, hydrological conditions in the
watershed area are likely to be affected with groundwater shifting. In Vasai Detour, an
underground tunnel is planned to be constructed at the hill crossing the watershed. The
planned railway formation level on the Mumbai side is higher than it is at the Delhi side
and as a result groundwater levels are anticipated to be affected. Due to the alteration of
groundwater flow, present flow to out-flow from the tunnel after construction, the water
quality of groundwater is likely to be affected especially dissolved metal contents such as
iron (Fe) in the water.

Mitigation Measures

The formation level in the tunnel section will be considered by DFCCIL to minimize the
impact on the hydrological conditions in each watershed resulting from seepage on both
sides of the tunnel. Hydrological analysis in the area covering at least 500m from the
tunnel is required and will be conducted by DFCCIL prior to the design. Correlation
between rainfall and groundwater level (water discharge from the area) should be
adequately analyzed based on monitoring over a longer period to clearly assess the impact.
Geological structure investigation through field reconnaissance of surface condition and
aerial photo analysis should be conducted prior to implementation. Water recharge to the
local community should be considered to replace the groundwater used during
construction. The water will be adequately treated and of the same or better quality as at
present based on the water quality analysis which will be conducted prior to
implementation.

Hydrological Situation

Embankment construction between two (2) tunnels in the valley-like condition at the
undulating topographic feature in the hilly area is likely affect surface water flow and
drainage in the area resulting in potential flooding upstream and water shortages
downstream. Therefore adequate drainage systems to allow surface water flow in the
watershed upstream of the railway construction area should be considered based on
hydrological analysis of the area.

Coastal Zone

Impacts Assessment

The DFC Corridor will have a negative impact on the general habitat and erosion in the
area. During construction phase at bridge construction sites, mangrove clearing will be
carried out. Forest areas in Pade and Kasarali Villages of Thane were found to possess
mangrove vegetation. In Raigad District near JINPT and in areas beyond Panvel, mangrove
forests are likely to be affected.

Mitigation Measures

Protection alone is insufficient to reverse the trends in mangrove forest destruction. Even
when disturbance is reduced, the altered soil conditions and limited natural dispersal mean
that natural recovery can be very slow. More scientific means of restoring the mangrove
vegetation need to be implemented. Mangrove restoration efforts should be made to return
an area to a condition more closely resembling its original state, including restoring the
full range of biological diversity and all the essential ecological processes. Developing a
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S.6.9

monitoring programme to measure the success of restoration is important for effective
implementation of the restoration programme.

Landscape

The construction of a railway embankment is likely to cause aesthetic changes to the
landscape. Suitable landscaping and plantation activities, slope protection activities are
envisaged to minimize the aesthetic impacts.

S.6.10 Global Warming

S.7

S.7.1

1)

)

The Phase 2 Section is a part of the Western Corridor. As noted above, the DFC scenario is
expected to emit less GHGs than the No-DFC scenario. Cumulative GHG emissions for
30 years (in million ton CO,) for the Western corridors under the DFC and No-DFC
scenarios are presented in the table below. Container and RO-RO are the two major
commodities carried by the Western DFC, accounting for about 85% of total freight GHG
emissions of this Corridor. Therefore, the phase 2 section plays a significant role in
reducing global carbon emissions.

SOCIAL CONSIDERATION STUDY OF ESIA

Baseline survey and census study were conducted to get the information of the social
status of the population of area falling in the proposed corridor. Impact and mitigation
measures of land acquisition and resettlement have been separately discussed in details in
the baseline survey, census report, and RRP

Land Acquisition and Resettlement
Study Methodology

Based on the detailed design of the project corridor, the land acquisition requirement has
been assessed through preparation of the Land Plans. As per the Land Plans for 14 districts,
the Competent Authority (CA) has been notifying for land acquisition under Railway
(Amendment) Act 2008 in the Phase 2 area. Based on the 20E notification or draft 20E
(including Joint Measurement List or PAP List) published/to be published under the Act,
No. of Villages Affected, No of Plots Affected and No of Titleholders were counted.

Major Finding
Based on the 20E notification or draft 20E (including Joint Measurement List or PAP List)

published/to be published under the Act, the land acquisition is required in 374 villages of
these 14 districts, which is approximately 2,252 ha, as summarized in the Table S.7.1
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Table S.7.1 Summary of Scale of Land Acquisition and Resettlement (Provisional)

Name of the District | No. of Villages Affected | No of Plots Affected | No of Titleholders
I. INPT-Vadodara Section
Raigad 41 248 976
Thane 95 1745 13,112
Valsad 37 443 3,003
Navsari 22 416 1,468
Surat 35 655 2,773
Bharuch 29 705 2,918
Vadodra 10 315 815
I1. Rewari-Dadri Section
Rewari 17 703 5,751
Alwar 13 512 3,710
Mewat 19 891 3,050
Gurgaon 9 294 1,630
Palwal 8 706 3141
Faridabad 28 1,421 6,911
G B Nagar 11 110 361
Total (I +I1) 374 9,209 49,619
(3) Impact Assessment

S.7.2

M)

)

The agricultural area will mainly be affected due to the proposed DFC alignment.
Residential areas in rural as well as in semi urban and urban areas (mainly in
JNPT-Vadodara) is also being affected. There will be loss of the agricultural land along the
proposed corridor.

The land and property acquisition would be restricted to bare minimum required.
Appropriate compensation would be awarded through the Rehabilitation and Resettlement
Plan (RRP). Compensation and assistance package shall be planned in the RRP, separately
from the ESIA.

Socio-economic Features
Study Methodology

Secondary data relevant to the social environmental such as total population, Schedule
Caste (SC) population and Schedule Tribe (ST) population was collected and analyzed.

Major Finding

The summary of the district-wise socio-economic status of the affected villages is shown
in Table S.7.2. The Schedule Caste (SC) population varies from 1.35% for Raigad district
to 23.7% for Haryana district of the total population, and the relatively higher percentage
is observed in Haryana state. On the other hand, Schedule Tribe (ST) population ranges
from 0.0% for Mewat, Palwal, Rewari, Gurgaon, Faridabad and G. B. Nagar districts to
47.2% for Valsad district, and the relatively higher percentage is observed in Maharashtra
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and Guijarat states. The literacy rate ranges from 40.8% for Mewat district to 72.0% for
Valsad district. The lower literacy rate is observed in Haryana and Rajasthan states. Finally,
the work participation rate varies from 28.3% for G. B. Nagar district to 54.0% for Alwar
district. There is no district which average work participation rate is 50% or more.

Table S.7.2 District-wise Average of Socio-economic Features of the Affected Villages

District-wise Total Population/village SC ST Literacy Work
Average population | population o Participation
g Person Male Female % % ° %
. 4,116 3,529
Raigard 7,645 (53.84%) | (46.16%) 135 13.53 62.43 4211
2,642 2,253
Thane 4,895 (53.98%) | (46.03%) 2.54 38.42 58.94 45.16
3,589 3,038
Valsad 6,626 (54.16%) | (46.82%) 3.60 47.21 65.69 41.46
. 1,666 1,596
Navsari 3,263 (51.07%) | (48.93%) 1.53 33.34 71.97 41.98
3,220 2,609
Surat 5,828 (55.24%) | (44.76%) 6.74 31.28 52.23 46.43
2,873 2,605
Bharuch 5,478 (55.45%) | (47.55%) 4.45 33.07 64.95 40.99
656 600
Vadodara 1,256 (52.20%) | (47.80%) 7.16 37.96 53.74 52.44
644 578
Alwar 1,222 (52.67%) | (47.33%) 16.22 0.40 49.71 54.02
1,411 1,063
Mewat 2,474 (57.04%) | (42.96%) 12.55 0.00 40.75 41.60
1,865 1,557
Palwal 3,421 (54.50%) | (45.50%) 21.16 0.00 49.69 33.62
. 784 688
Rewari 1,472 (53.25%) | (46.75%) 23.65 0.00 57.78 46.53
2,452 2,159
Gurgaon 4,611 (53.17%) | (46.83%) 19.97 0.00 49.58 43.52
. 1,607 1,378
Faridabad 2,985 (53.84%) | (46.16%) 22.27 0.00 48.56 39.88
996 862
G.B. Nagar 1,859 (53.61%) | (46.39%) 18.53 0.00 54.28 28.32
Note:
1. Raigard district: the data for new 6 villages is not available in Census of India 2001
2.  Thane district: the data for new 6 villages is not available in Census of India 2001.
3. Valsad district: the data for Jora Vasan village is not available in Census of India 2001.

Source: Census of India 2001

S.8

S.8.1

SUMMARY OF PUBLIC CONSULTATION AND INFORMATION
DISSEMINATION PROCESS

Objectives of Public Consultation Meeting

The Public Consultation Meetings for ESIA was conducted district-wise in all fourteen
districts at two different stages in order to collect opinions and feedback of the public and
to disseminate information on the project and ESIA study.

i) First Stage: At the time of environmental scoping in the initial stage of the ESIA study in
the month of Nov 2010 (and supplemental PCM in Maharashtra in Feb 2011).

ii)  Second Stage: The second stage was conducted in September 2011 to disseminate
information about findings of draft ESIA study and probable mitigation measures to the
general public.
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S.8.2

M)

)

@)

S.8.3

Methodology of PCM

Target Stakeholders
Participants included the PAPs, other villagers, Gram Pradhan, Village Patwari,
Administrative officers, Forest officers and Railway officers.

Method of Information Dissemination
Invitation letters in local languages were sent to the Gram Panchayats, Legislators, NGOs
and Government Officers.

A handout containing information about the project and Draft ESIA Study in local
languages (Hindi, Gujarati and Marathi) was distributed in potential affected villages. It
was also stuck /pasted on the notice board of Panchayat office.

Record of the Meeting
In order to duly incorporate the result into the report, information on participants and

content of the meeting was recorded in each PCM. Beside, feedback form was distributed
to collect further comments and suggestions from the participants.

Major Issues Discussed During the PCMs

Some major issues discussed along with suggestions provided by the people are described as
follows:

a) Displacement and land acquisition

e Concern on removal of existing overhead electric cable lines in alignment route,
underground water pipelines for irrigation, gas pipelines, sewerage lines etc.,

e Concern on loss of income due to land acquisition and concomitant livelihood
impacts,

e Concerns on how to manage the transition between an agricultural livelihood to
something else — alternative livelihood or employment options associated with loss of
productive land,

e Displacement of squatters and their treatment.
b) Clarification on aspects related to alignment
e  Width of land in ROW to be acquired by DFC Project,

e Confusion on published 20A or 20E Notifications due to different plot numbers,
missing titleholder names, different village names due to alignment change and
mismatch with revenue land records,

e  Suggestions on shifting of alignment from main village habitation to at least 200 m or
beyond and keeping safe distance from the houses,

e Provision of service roads on both sides of the alignment route and adequate
ROBs/RUBS/FOBs to reduce hardships to farmers, and

¢) Compensation and employment opportunities

¢ Discontent on the compensation rate: Compensation proposed to be paid by DFCCIL
is 160% of the circle rate (official rate). There was a very high resentment as the rates
being paid as compensation does not correspond with the market rates. Some area is
more developed, has high fertile land, and has high quality of other environmental
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d)

f)

attributes, so the land valuation is not uniform as compared to other areas in the same
district,

Demand for consideration of compensation rate as per the proposed New Land
Acquisition Bill which is due to be passed within next six months. Moreover, long
term benefits to be passed on to the farmers since Railways will continue to have
profit for a longer period,

Demand on acquisition of residual portion of land at the same compensation rate,

Demand on realizing guidelines on providing jobs to one member of every land losing
household. Employment should be given before land acquisition and not after
construction of the project,

Uniform rate for adjoining lands irrespective of they fall in different administrative
boundaries,

Demand on land-for-land, building-for-building, compensation for damaged crops (if
any) or loss of productivity in nearby fields, and compensation for common lands to
be addressed, and

Demands for female and young people to have access to equal opportunities of
employments as well as individuals to provide training opportunities to develop their
skills.

Environment and health

Suggestion on no use of top fertile soil from the nearby agricultural lands for DFC
Project,

Suggestion on implementation of afforestation work on both sides of the DFC line
using local trees only. Not only afforestation should be done on both sides of railway
line but all tress planted should be protected from illegal felling,

Concern on deterioration of local water resources in terms of quality and quantity due
to the DFC Project. Since many project area has high ground water table and surface
rivers, no wastewater should enter surface and ground water sources,

Concern on creation of unhygienic environment in and around the villages due to
poor sanitation and stagnation of water along the rail line,

Use of fertile agricultural lands for construction of yards or stockpiling of
construction materials to be avoided,

Noise and air pollution impacts: It might call for specific mitigation measures (like
noise protection walls or a green belt as proposed by many stakeholders) or even for
additional resettlement (moving people out of areas with intolerable noise levels).

Drainage conditions

Suggestion of appropriate drainage along the rail line so that land along the alignment
does not get affected due to water logging, and

Concerns on shifting of existing water supply pipelines, electrical lines and sewerage
lines: There are surface water bodies such as drains and canals joining the river bodies.
Therefore cross drainage works such as bridges, culverts etc. were required.

Access to resources and community facilities

Concerns on situation in which residential areas find themselves separated from
agriculture fields or other community assets like temples, mosques, cremation
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S.8.4

grounds, community centers etc., areas which were easily accessible before, or access
to certain categories of land (e.g. pastures, sources of firewood or water), and

g) Socio-cultural

e  Concerns on physical impacts on culturally meaningful sites or objects (occupation of
land), or by influx of people with a different ethno-cultural background into an area
inhabited by a minority population,

e Demand on constantly updating the status of the project and related social and
environmental implications, and

e Demand on providing public consultation on gender, cultural, social, ecological
subjects and above all compensation related financial issues throughout project
phases.

Public Information Dissemination Process

The ESIA study findings are disseminated to the project affected persons, stakeholders and
the implementation authorities so that preventive measures can be taken for the successful
completion of the project. The information dissemination is implemented at two stages for
the ESIA.

e  The first stage of information dissemination was conducted at draft final ESIA.
e The second stage is implemented when the ESIA is finalized.

The process of information dissemination was arranged in a systematic, time bound and
transparent manner ensuring widest possible public participation of the project.
Methodology of the process in the first stage was as follows:

e  The distribution of draft ESIA reports including summary in vernacular languages.

o Draft ESIA Report had been distributed to DFCCIL Head Office, 4 Chief Project
Manager (CPM) offices of DFCCIL, 14 District Collectorate (DC) Offices and 17
Major Stations including Junction Stations along the proposed DFC alignment. Full
Reports (Main and Appendix) were available there for public reviewing.

e Summary of the draft ESIA reports were distributed to Sarpanches of 374 Project
Affected villages, 4 CPM offices, 14 DC Offices, and 17 Major Stations including
Junction Stations along the proposed DFC alignment. On request of CPM Mumbai
Office, copies of summaries in English and Marathi were also distributed to the
Competent Authority of Raigad and Thane Districts, Chairman of JNPT in Mumbai,
and CIDCO office in Raigad.

e Last date of sending comments was initially set as 26th September 2011 but since
some distribution was made a little late after request from CPM Mumbai office,
submission date was later extended to 9th October 2011, considering minimum 10-12
days for review by the public.

e Comments and opinions were accepted on draft ESIA report only in writing through
direct delivery, fax, or post and email (dfc.phase2@gmail.com) to the respective CPM
offices.

e After collection of all comments from CPM offices, it had been sorted out,
summarized and incorporated in final ESIA.
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S.8.5

S.9

S.9.1

Findings of Information Dissemination of Draft ESIA

Among 5 comments received (4 readable and 1 unreadable), only two comments
pertaining to reduction of dust pollution during construction to avoid damage to crops in
nearby fields and minimizing impacts on existing drainage channels are incorporated in
the final ESIA report. These comments will be taken care of at the time of implementation
period through mitigation measures and Environmental Management Plan.

Besides these, there are mainly comments related to higher compensation for land and
utilities, employment, and other rehabilitation and resettlement issues. These specific
issues will be dealt separately in RRP report and will be taken care of at the time of
preparation of Rehabilitation and Resettlement Plan.

SUMMARY OF POTENTIAL IMPACTS AND MITIGATION MEASURES
Pollution Control

The pollution will be generated due to movement of vehicles, and operation of light and
heavy construction machineries during construction, and due to movement of trains and
related facilities such as loading and unloading during operation. The pollution can be
prevented or minimized by implementing suitable mitigation measures at appropriate
stages of the project cycle. The mitigation measures are summarized in Table S.9.1.

Table S.9.1 Environmental Impacts and Mitigation Measures (Pollution Control)

No.

Potential Impacts | Mitigation Measures

1

Noise and Vibration

Construction Phase

- Due to movement of vehicles, and operation of | - Notify the local people in case of blasting operations or
light and heavy construction equipment and similar construction activities associated with higher
machineries. noise and vibration level.

- Higher noise and vibration level has some | - Locate the quarry sites away from the residential areas
possibility to cause sleep disturbance and mental and sensitive receptors.
instabilities to the residents living adjacent to the | - Regularly maintain machinery and vehicles, with
proposed corridor. particular attention to silencers and mufflers, to keep

construction noise levels to minimum.

- Locate construction yards away from the settlement
and sensitive areas. In case unavoidable, the time of
the construction activities shall be limited.

- Provide protection devices (ear plugs or ear muffs) to
the workers operating in the vicinity of high noise
generating machines.

Operation Phase
- Noise and vibration levels are likely to increase | - Suitably provide vegetative barrier in the buffer zone.
due to movement of high speed freight trains | - Erect noise barriers at appropriate locations such as
with double-decker carriages and related residential areas and sensitive receptors.
facilities such as loading and unloading. - Expand the right of way (buffer zone) as far as
practicable as an effective method of reducing the
noise and vibration impact.

- Ensure and keep correct track geometry by advanced
measurement, use of long welded rails and
incorporation of new technologies for structures and
rolling stocks to reduce noise and vibration levels.

2 Water pollution

Construction Phase

- Wastewater from construction activities with | - Comply with all relevant water quality laws during the
suspended impurities. entire period of construction activity.
- Untreated wastewater disposal from the office | - Ensure that no liquid is discharged from any
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camp or labor camp as well as sludge generated construction site/activity without treatment.
from the construction activities. Retain site drainage in purpose-built lagoons for
- Increase of sediment load in the runoff from site enough time to allow most sediment to settle out
roads and other exposed soil in the construction before discharge to natural or urban drains or provide
area would increase turbidity in receiving sediment traps in drainage system.
streams/water bodies. Cover stockpiled soil and other loose material with
- Spillage and uncontrolled release of construction secure tarpaulins and drainage should pass from
and toxic materials could also impact surface stockpile areas into settlement lagoons.
and ground water. Collect and store used or waste oil in sealed
- Slight change in hydrology and geomorphology damage-proof containers and may be sold to CPCB/
of the stretch of water course directly affected by SPCB approved authorized recycler/ re-processor.
the temporary works at the site of new crossing. Provide proper sanitation facilities at the construction
site to prevent health related problems due to water
contamination.
3 Air pollution

Construction Phase

Deterioration of ambient air quality due to
particulate matter such as dust, especially during
dry conditions and gaseous emissions from
construction equipment and vehicular traffic.
Some locations along the alignment route are
notified as critically polluted areas.

Consult the local pollution authorities, comply with
relevant air quality laws and obtain necessary
permissions at least for critically polluted areas before
start of any construction related activities.

Maintain all construction vehicles to minimize vehicle
emissions.

Payload area of the trucks or dumpers should be
covered by tarpaulin when transporting soil and crush.
Also, construction materials should be stored in
covered go-downs or enclosed spaces.

Use adequate dust suppression measures such as
regular water spraying on unpaved haul roads,
vulnerable areas of the construction sites, during
unloading from the truck/dumper, at the primary
crusher feeder chute, the transfer points from one belt
conveyor to another, etc.

All major construction machineries should be in-built
with appropriate dust reduction measures.

4

Waste Generation

Construction Phase

Significant quantities of solid waste during the
construction such as gravel, concrete, soil, steel,
miscellaneous structures such as culverts, poles
and cables, organic material such as cleared
vegetation, timber, and waste food from labor
camps.

In addition, some quantity of hazardous waste
shall be generated such as waste oil, fuel, grease
and chemicals from construction equipment and
vehicle servicing.

Comply with relevant laws pertaining to the
management and disposal of solid waste and hazardous
waste.

Before start of construction activities, all suitable
disposal measures should be identified for solid waste
and any other form of waste likely to be generated
from the construction activities.

A designated solid waste disposal site should be
secured away from human settlements. In addition, a
disposal site should be away from water streams and
any archaeological and historical monuments.

No dumping should be carried out on private property
without written consent of the owner.

No dumping should be allowed on wetlands, forest
areas, and other ecologically sensitive areas.

All areas designated for the storage of fuels, oils,
chemicals or other hazardous liquids should have a
dense base and surrounded by a bund to contain any
spillage. These areas should be covered by a roof
structure to minimize the potential for infiltration and
contamination of rainwater.

Hazardous waste management plan should be prepared
and implemented for disposal of waste oil, batteries
and other hazardous materials.
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5

Disaster

Construction Phase

- Rewari-Dadri section is in the seismic zone IV
as per seismic zoning map of India which makes
the area susceptible to moderate to high intensity
of earthquakes and is considered as High Risk
Zone.

Since the Aravalli rocky hill ridge falls in
seismic zone 1V, deep rock cutting up to the
depth of 28 m and removal of thick overburden
could result in unstable conditions such as
slippage of rock blocks, exposing weak joints
with increased possibility of collapse of slopes
during seismic disaster.

Embankment structure along the major part of
the DFC corridor could trap rain water and cause
flood around the project area.

Although Vasai detour is in seismic zone 111 (low
intensity), the seismic activities at moderate
level could enhance the rock-joint rupture hazard
during rock cutting and excavation during
construction of tunnel work.

Appropriately incorporate seismic factors in the civil
and structural designs of major structures in DFC
project.

An engineering geologist should identify any slope
instability potential among the uniform rock structure
especially along the Aravalli ridge where deep rock
cutting will be done during detailed engineering stage.

Provide adequate cross drainage channels along the
DFC route at suitable locations for the smooth passage
of the surface run-off to prevent flooding.

Although the geological succession of the Vasai detour
area along with the topography indicates that the hill
block is fit for underground tunnel as the minimum 25
m overburden height is available for closed loop to
provide arch section of the tunnel, any unstable or
rock-joint rupture hazard should be identified by an
engineering geologist.

S.9

.2 Natural Environment

The natural environment is contrasted with the built environment which is strongly
influenced by human activity. Environmental degradation can be prevented or minimized
by implementing suitable mitigation measures at appropriate stages of the project cycle.
The present section envisages the likely impacts of the proposed freight corridor on the
natural environment and suggests a range of mitigation measures. Mitigation measures are

summarized in Table S.9.2

Table S.9.2 Environmental Impacts and Mitigation Measures (Natural Environment)

No.

Potential Impacts

Mitigation Measures

1

Flora

Pre-Construction Phase

- Alignment passes through about 20 forest
patches of Recorded Forest Area in Thane
District with area of nearly 32 hectares and one
forest patch in Gautam Buddh Nagar District
with an affected land area of nearly 10 ha
causing loss of trees and habitat.

Assess alternatives and review design to reduce loss of
forest land to the minimum.

Follow the procedure for obtaining clearance under the
Forest Conservation Act (FCA), 1980 after due
consultation with the Forest Department (FD).

Pay legally required compensation to FD to cover cost
of compensatory afforestation program.

Comply with all stipulated conditions of Forest
Clearance when granted.

Construction Phase

- Loss of flora due to felling of trees, herbs and
shrubs within ROW linearly along the alignment
route in both the forest and non-forest areas
would adversely affect landscape locally, habitat
fragmentation and loss, and may impact the
conservation and preservation planning and
status of the local State Forest Department.

Loss of private orchard farms in Dahanu area of
Thane District will affect landscape, local
conservation and soil erosion prevention status in
this notified eco-sensitive area as well as
economic loss to the local people.

- Increased earth and rock extractions may affect

Joint field verification with the respective State FD to
avoid uncontrolled and indiscriminate tree felling.
Appropriate compensatory plantation using native
species or pollution tolerant species with rate of
replacement as per the State FD. For example, for
Dahanu eco-sensitive area, ten trees for each tree cut.
Compensation for in private land should be based on
fruit yield, timber and other economic values.

The need for wood as building materials for workers’
temporary housing should be replaced with alternative
eco-friendly building materials but if unavoidable,
should only be bought from the sustainable source or
authorized selling depots in the project area.
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or remove root structures and disrupt ecosystems.

- Construction workers’ use of local timber for
small scale temporary housing or furniture and in
particular for firewood and other small uses may
have negative impacts

- Deposition of fugitive dust on pubescent leaves
of nearby vegetation could lead to temporary
reduction of photosynthesis.

Regular and proper water sprinkling near the site to
minimize dust deposition on vegetation.

Operati

on Phase:

- Improper post-plantation care/maintenance as
well as illegal felling of plantation along DFC
track will offset all positive efforts by the project.

Plantation along the ROW should be maintained
properly as well as protected from illegal felling.

2

Fauna

Pre-Construction Phase

- Fauna inhabiting the Recorded Forest Areas of
Thane District and Gautum Buddh Nagar District
may be affected by the construction/operation.

Review design and make adjustments to ROW or
alignment route to the extent feasible to reduce loss of
Recorded Forest Lands to the minimum as well as to
keep safe distance from the protected boundary of the
notified forest areas.

Construction Phase

- Both terrestrial and avifauna may be affected by
noise and vibration due to construction
equipment and machinery as well as movement
of construction bound vehicles.

Fauna may be impacted by destruction of
habitats such as bird nests, breeding sites etc.
along the new alignment route.

Construction workers having greater accessibility
to the forest could lead to poaching activity in the
forest areas along the corridor.

Increased sediment loads into major water bodies
during bridge construction work may impact
aquatic fauna due to temporary loss of habitat
and reduced water quality.

All major noise producing construction
equipment/machineries should be fitted with acoustic
control measures so as not to impact local fauna.

No construction yard should be set up in the forest
areas.

Honking should be strictly prohibited in the forest area
by the trucks and dumper used for the construction
activity.

Construction schedule in such a manner to avoid heavy
construction near forest areas during the winter season
when migratory birds inhabit the area.

Minimize turbidity in the river water by activities such
as major earth work for important bridges only during
the dry period, care during construction of bridge piers
for coffer dams.

Operation Phase:

- Division of habitats due to DFC line can affect | - Take immediate actions for speedy cleaning up of oil
faunal population range and distribution, ability spills, fuel and toxic chemicals in the event of
to mate, connectivity between populations. accidents.

- Impact on aquatic fauna in case of accidental oil | - Provide crossing structures where the DFC line passes
spill and toxic chemicals release find its way into through the forest patches after discussing with the
the water bodies. local Forest Department or local NGO to determine the

location, frequency, basic design and number of
crossing structures.
3 Protected Areas

Pre-Construction Phase

- Alignment passes through reserved forest area
between Sanjay Gandhi National Park (SGNP)
and Tungareshwar Wildlife Sanctuary along
parallel section, so wildlife may be disturbed by
the construction/operation.

- In Thane District, new DFC route will impact
some mangrove areas which are notified as
deemed reserved forests.

Review design and make adjustments to ROW or
alignment route or loop length of junction yards to the
extent feasible to reduce loss of reserved forest land
near protected area to the minimum.

Consult the State’s Chief Wildlife Warden and other
key officials and follow the procedure for obtaining
clearance under the Wildlife Protection Act, 1972 for
the protected area.

Consult State Forest Department (FD) and submit
timely application for Forest Clearance (FC) under the
Forest Conservation Act (FCA) for mangrove areas.
Comply with all stipulated conditions.

Construction Phase

- Mangrove areas with dominant species having
conservation concern in the State of Maharashtra
will be affected by construction activities.

- Felling of some endangered flora species in the

Compensate loss of mangrove vegetation by replanting
at other mangrove sites after due consultation with the
Forest Department and pay legally required
compensation fees.
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ROW near SGNP, thereby adversely affecting | - Compensatory plantation for endangered species in
conservation status and may lead to habitat degraded forest land near SGNP as per the guidelines
fragmentation and loss. of the State Forest Department.

- Fauna may be impacted by destruction of water | - Develop lost water holes at strategic sites inside the
holes and habitats such as bird nest and breeding forest areas to encourage wildlife movement inside the
sites along the new alignment route near forest after due consultation with the SGNP Authority.
protected area. - No earthen material or water from the springs present

in the protected area should be used for the
construction activity.
Operation Phase

- Potential direct impact of DFC trains hitting | - Incorporate some appropriate structures into the design
wildlife near protected area since DFC trains will such as underpasses, pipe culverts and/or other
be faster, more frequent and produce less noise. crossing structures as needed to allow wildlife to cross

line safely.
4 Hydrological Conditions

Construction Phase

- Natural drainage and recharge conditions near
project sites could be affected due to blockage of
drainage channels, deep rock cutting, tunnel
activities, earth filling, land leveling and other
construction activities.

The DFC line intersects both perennial and
non-perennial drainage system at several places
which has the potential to directly affect the
drainage conditions of the area.

Increased incidence and duration of floods due to
obstruction of natural drainage courses by the
embankment.

Consideration of provision of DFC track through via
duct (elevated) instead of filled-in (embankment) in
valley regions so that the existing surface and ground
water flow is not altered.

No dumping of material into natural drains so as not to
block or impede or alter drainage channels.

Adequate cross drainage channels (longitudinal and
median drains) should be provided along DFC route at
suitable locations for the smooth passage of the surface
run-off to prevent flooding.

Capacity of existing drainage works, cross drainage
structures in the parallel section should be duly
augmented, wherever necessary or river channel
should be realigned such as between Navsari and
Sachin stretch, to accommodate high discharges to
avoid flooding of DFC line and formation of water
pool.

Suitable drainage at construction site and camp should
be provided to avoid formation of stagnant pool of
water that lead to soil erosion, water logging and
breeding of mosquitoes.

Operation Phase:
- Local drainage is likely to be affected due to | - Provision of longitudinal drains of sufficient capacity
formation of embankment along DFC alignment. on both sides of the DFC track to accommodate
increased run-off with an outfall in the nearby drainage
carrying system.
5 Topography and Geology

Construction Phase

- Impact on overall relief of the region due to DFC
alignment passing through plain, rolling and hilly
terrain.

- Enhancement of rock-joint rupture hazard due to
deep cutting and rock excavation work in hilly
blocks along alignment.

- Disfiguring of topography and disturbance to
geological setting due to indiscriminate digging
of borrow pits.

Involvement of specialized engineering geologist to
study rock-rupture hazards and bed rock geology along
with characterization of weak zones in critical hill
blocks such as Aravalli hills, Vasai detour.

Use of only identified borrow pits and quarry sites to
avoid any disfiguring of topography.

Procurement of construction materials from the
existing approved and licensed quarry sites only.

6

Soil erosion

Construction Phase

- Loose soil for embankment preparation could
result in silt run-off.

- Loss of productive soil may result from
uncontrolled opening up of borrow pits.

- Loosening of top soil and loss of vegetative
cover within ROW along the detour and parallel
section due to excavation, land cut and back

filling could increase soil erosion.

Avoid cut and fill operation in the monsoon season.
Protect embankment slopes and exposed hill surfaces
from low cost bio-engineering products.

Reuse top soil from the construction sites for
construction of embankment to enhance growth of
vegetation on the embankment surface and its
consolidation.

Top soils of the borrow pit sites should be conserved
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and restored after excavation is over.
- Use of fly ash and its products as a substitute to top
soil

7 Groundwater

Construction Phase

- Major part of project area especially in
Rewari-Dadri and Gujarat section is vulnerable
to ground water both in terms of quality and
quantity due to overexploitation as far as
dynamic ground water resources are concerned.
Uncontrolled use of ground water for concrete
making, embankment  compaction, dust
suppression and other requirements during
construction would put further stress on ground
water resource in these areas.

The excavation work for construction of tunnel
in Vasai Detour could affect ground water
conditions.

- Use of only identified ground water sources by the
Central Ground Water Authority based on estimated
quantity and expected quality for construction use.

- Prepare a comprehensive plan to conserve water using
best practices along with artificial recharging
mechanism.

8 Landscape

Construction/ Operation Phase

- As long as the project implement appropriate
mitigation measures to stabilize slopes, to
prevent accelerated soil erosion, to grow
vegetation on the cut faces and borrow pits, and
to minimize impacts on existing vegetation, the
project would cause no significant impacts on
environmental aesthetics part of landscape.

The quarry sites should be at least 500 m away from
human settlements.

In case quarry sites are close to the freight corridor,
trees and other vegetation should be left between the
quarry/crushing plant sites and the freight corridor. The
vegetation acts as good filters of dust as well as
improving environmental aesthetics.

9 Water Use

Construction Phase

- Impact on water use only during the construction
phase and at yards and stations. Possible impacts
will be on quality and quantity of surface and
ground water.

Use river water only after obtaining necessary
permissions from the respective State Government
authorities.

In case of no possibility for getting surface water
during construction, tap ground water after obtaining
necessary permission from the authorities concerned
such as Central Ground Water Board.

The water courses should not be blocked while
constructing the corridor, but suitable culverts and
drains should be provided for the free flow of water.
Reduce wastage of the existing water resource to avoid
possible impacts on the local population’s water

supply.

S.9.3 Social Considerations

The project has conducted detailed assessment of social aspects of the proposed dedicated
freight corridor. All the villages along the freight corridor were considered for the study by
collecting the required information from the affected population including displaced
population using a structured questionnaire and other population who would be impacted

in other ways too.

Table S.9.3 Environmental Impacts and Mitigation Measures (Social Environment)

Impacts Status

Mitigation Measure

Local Economy Local economy  such  as
employment and livelihood will
be affected due to land acquisition
and involuntary resettlement.

Negative impacts on the local economy could be
mitigated through the creation of new employment or
livelihood opportunities related to the railway e.g. Jobs
for priority PAPs as station staff, or maintenance staff,
construction workers.
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Land Use and | Land use and utilization may be | Restoration of agriculture land and orchards. Irrigation
Utilization of local | affected. sources should be replaced.
resources
Social Institutions | Affected communities would be | Access to and connection with the community shall be
(including regional | disturbed in terms of regional | secured by providing the alternative passage.
severance) severance by construction work
and new freight tracks and other
related facilities.
Socially vulnerable | Socially vulnerable groups such as | Equitable opportunities for ethnic and vulnerable groups

groups such as poor,
indigenous and ethnic
people

poor, indigenous and ethnic

people may be affected.

to participate in consultation processes and receive
compensation or benefits. This may require printing of
materials in different languages or use of interpreters.

Inequitable or unfair
distribution of benefits
and damages

PAPs may feel that industrial and
commercial sectors will benefit.

Proper compensation and livelihood assistance shall be
provided as per the compensation policy to be established
in the RRP.

Historical and cultural
heritage

Religious structures affected.

It should be handled with a sensitive approach and
carefully resolved between project managers and village
leaders/local authorities.

Local conflict ~ of | PAPs feel that their interests are | Efforts made to incorporate local/PAP interests into
interests not being adequately taken care of | design, construction and operation phases. Requires
by the state government/DFCCIL. | careful facilitation and again effective participation may
require translation/interpretation for fair representation.
Also make clear compensatory benefits and what PAPs
are entitled to and how to get it.
Sanitation An issue with the advent of | Proper sanitation facilities should be installed.
construction workers.
Hazardous (risk) | Could arise with influx of | Mass awareness campaigns and distribution of condoms
infectious diseases such | construction workers. should be planned.
as HIV/AIDS
Accident During construction phase large | Handling and implementation should be taken care to

vehicles and equipment may cause
accidents.

avoid accident. During major excavations, locals must be
informed.

Occupational Safety

During construction phase, large
vehicles and equipment may affect
safety.

Safety rules should be followed.

S.9.4 Other Environmental Issues

There are several other aspects which could result in significant impacts on environment in
different phases of the project. These are listed below along with the mitigation measures.

Table S.9.4 Environmental Impacts and Mitigation Measures (Other Environment)

No.

Potential Impacts |

Mitigation Measures

1 Location of labour accommodation camps

Pre-Construction Phase

- Accommodation camps for workers can damage
trees, habitats and landscape when built and
affect water and air quality and cause social
problems when in use.

- Carefully select camp locations to minimize loss of
trees/habitats.

- Locate camps away from inhabited areas and rivers or
streams.

- Design camps as per the local laws and guidelines.

2 Temporary use of land

Pre-Construction Phase

- As land will be acquired temporarily for labour
camps, stockpiles, borrow pits etc., it will be
affected and polluted by works.

- Lease of land should be negotiated / agreed with
owners.

- Inform proposed use of land to the owners.

- Reinstate land to owner’s satisfaction after use.

3 Labour Recruitment

Construction Phase
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No.

Potential Impacts

Mitigation Measures

- Local people will benefit if employed in the
contractor’s workforce and this may help to
compensate for disturbance by the works and
reduce the size of labour camps.

- Give priority to employment of local people as skilled

or unskilled workers based on their availability in
vicinity of construction sites.

As far as possible, employ people affected by land
acquisition and from disadvantaged households so as
to provide temporary source of income.

4

Borrow Pits and Quarries

Construction Phase

- Indiscriminate  excavation for construction
materials could adversely affect landscape,
topography and drainage and increase vector
borne diseases by encouraging mosquito
breeding.

Obtain all construction materials from existing licensed
quarries as far as practicable.

If any new borrow areas are needed, adhere to
necessary approval process, either internal or external,
before any excavation.

Rehabilitate all those borrow areas and quarries which
are affected by the DFC project activities after use in
coordination with the local government departments.

5

Archaeological Structures

Construction Phase

- Construction work may affect designated
monuments or sites if carried out close to these
areas and excavation could reveal and damage
previously unknown remains.

If construction work is carried out in the limits of
prohibited are (within 100 meters) or regulated area
(100-200 meters) of any designated heritage or
archaeological sites and remains, permission should be
obtained from the relevant authorities. The status of
such structures should be checked with the
archaeological department.

No building or structure of historical importance which
has been in existence for more than 75 years should be
demolished without informing the relevant authorities.
Do prescribed procedures for taking permission from
the local authority or community before excavation of
any burial ground, graveyard or Idgah.

6

Health and Safety

Construction Phase

- Associated risks from accidents and incidents
could affect health and safety of workers and
others on site.

- Since location of most of the construction sites
will be away from the medical centers, improper
first aid facilities on site could affect health and
safety of workers and others on site.

Strictly comply with relevant labour laws pertaining to
the health and safety of workers, employees and others.
Provide all workers and staff with Personal Protective
Equipment (PPE) appropriate to their job on-site.
Secure all construction sites with tamper-proof fence,
with security lighting and regular security patrols.
Store and stack all materials and components safely in
dedicated secure areas.

Do not use any paint containing lead or its products or
material containing asbestos.

Smoking should be prohibited near areas of fire or
explosion risk.

Ensure sufficient supply of potable water to all workers
and employees on-site.

Ensure that first aid kits are available in all work areas,
supplied with adequate material to treat common
workplace injuries.

Provide dedicated transport at all work sites to take
injured persons to hospitals if needed.

Keep record of all nearest hospitals and health centers
at each construction sites.

Provide a regular medical facility at each labour camp
with suitable qualified staff and equipment to treat
minor ailments and injuries.

Establish an effective alarm system to warn track
workers of approach of trains on IR lines.

Protect all electric sub-stations, high tension towers
and other areas from electrocution risk by providing
security fencing and lights, warning signs and security
patrols.
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No.

Potential Impacts

Mitigation Measures

7

Accommaodation camp management

Construction Phase

- Poor quality accommodation could affect
workers  physically,  physiologically and
psychologically, damage the natural environment
and cause social problems at the camp and in
host communities.

Provide proper accommodation to all employees who
are working a significant distance from their home.
Locate water storage tanks above ground and
boreholes away from toilets/drains.

Provide clean and properly staffed and equipped
canteen at all camps.

Provide separate accommodation and bathrooms for
men and women.

Wastewater from the camps should be suitably treated
and disposed away from the sites as per the applicable
standards and guidelines.

Do regular spray of a mixture made from diesel and
insecticides at all water stagnation areas to avoid
mosquito breeding and spread of any vector borne
diseases.

Provide garbage bins at suitable locations and ensure
that each site is tidied and refuse taken to a licensed
site regularly.

8

Contractor’s demobilization

Construction Phase

- The long term impacts of construction can be
magnified unnecessarily if contractor demobilize
without reinstating land they have occupied
temporarily and clearing away debris and other
waste.

Remove all garbage, debris and hazardous materials
from construction sites and deposed at licensed
disposal sites.

Consult with owner of the site and leave any building,
well or any structure if wanted by them.

Fill all trenches and remove all equipment, plant and
materials from the site.

Compensate for reinstating the landscape and
vegetation disturbed during construction activity.

9 Severance
Operation Phase
- Where the DFC alignment is along detour route | - Where the DFC line crosses existing roads and major
away from an existing IR, the operation of new footpaths, appropriate structures should be provided
line could disrupt people’s activities if sufficient such as rail flyovers, RUB, ROB, level crossings,
road and rail crossings are not provided. pedestrian subways etc. with proper height and width
to enable the crossings to continue.
10 | Public Safety
Operation Phase

- Risks of accidents and fatalities in the early
stages of DFC operations since the DFC trains
will be much faster and quieter and will be more
pronounced in parallel sections.

Provide proper warning signals, alarm system to warn
people from oncoming trains.

Provide safety walls in accident prone areas.

Do initial awareness campaigns on safety instructions
and precautions in nearest villages and communities
along the alignment route.

Incorporate safety measures into the design to
discourage people from gaining access to the DFC line.

S.10 SUMMARY OF ENVIRONMENTAL MANAGEMENT AND MONITORING

PLAN

S.10.1 Environmental Management Plan Proposed in ESIA

The project will be executed in a stage-wise manner, Pre-construction (Planning/Design
stages), Construction and Operation phases. The design stage will be concentrated on the
alignment and ground-truthing of the entire project area. Acquisition of land is essential
for the construction stage. The location for the borrow pits and quarry areas will be

identified for the construction work.
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Tables S.10.1, S.10.2 and S.10.3 summarize the main mitigation and management
measures for significant impacts in Planning/Design, Construction and Operation phases.
They provide mitigation/ management measures for significant impacts and an estimated
for their implementation. They also identify the parties to incur the costs and implement
the measures.

Table S.10.1 Environmental Management Plan during the Planning/Design Phase

Organization

Identified s . Supervision

No. negative impact Mitigation/Management Measures Planning an_d pand

Implementation .
Responsible

1 | Land In accordance with the RRP and entitlement framework | Parties should | DFCCIL
acquisition approved by DFCCIL. be determined
and Social Environmental Management Unit (SEMU) has to | in a separate
resettlement ascertain that any additional environmental impacts resulting | RRP Study.

from acquisition of land shall be addressed and integrated into
the EMP and other relevant documents.

2 | Tree cutting Avoidance of non-essential tree-cutting Design DFCCIL
and green belt Special care to be taken at the eco-sensitive areas like Dahanu | Consultant and
development area, Gulistanpur and Aravali region. Contractor

Green belt development at the container terminals and at the
sensitive locations such as the residential areas.

3 | Crushers, and All construction plants will be sited sufficiently away from | Design Engineer and
Concrete settlements and agricultural operations and commercial | Consultant and | Supervisor
Batching establishments. Contractor Consultant
Plants Plants will be located at least 100 m away from the nearest

dwelling preferably in the downwind direction.

Arrangements to control dust pollution including silica dust
through provision of wind screens, water sprinklers, and dust
extraction systems will be provided at all such sites.
Specifications for crushers, and concrete batching plants will
comply with the requirements of the relevant emission control
legislation.

Consent for the establishment and operation from statutory
authorities shall be obtained before establishment and operation
respectively.

4 | Construction To be procured which conforms to the relevant Bureau of India | Design DFCCIL
Vehicles, Standard (BIS) norms. Consultant and
Equipment The discharge standards promulgated under the Environment | Contractor
and Machinery |  Protection Act, 1986 and Motor Vehicles Act, 1988 shall be

strictly adhered to.

The silent/quiet equipment available in the market shall be used
for the Project. Planning should avoid route alignment to avoid
residential areas.

5 | Construction Ground /surface water as a source of water for construction | Design Engineer and
Water requires necessary permissions which will be obtained from the | Consultant and | Supervisor

respective State Irrigation Departments and State Ground Water | Contractor Consultant

Boards.
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No.

Identified
negative impact

Mitigation/Management Measures

Organization

Supervision
and
Responsible

Planning and
Implementation

Quarry  area
and Sand sites

Procurement of construction materials for quarries will be
finalized after assessment of the availability of sufficient
materials, quality and other logistic arrangements.

Locations finalized and the necessary clearances should be
obtained from the statutory agencies like the State Pollution
Control Boards and from the Mining Department.

Planning of haul roads for accessing quarry areas will be
undertaken during this stage.

The haul roads shall be routed to avoid agricultural areas as far
as possible and will use existing village roads wherever
available.

The sand will be procured from identified sand mines as far as
possible.

Permission to be obtained from the statutory departments of the
state.

Design
Consultant and
Contractor

Engineer and
Supervisor
Consultant

Borrow Areas

The earth material is to be borrowed from select borrow areas,
until the formal agreement is signed between landowner and the
executing agency.

Locations finalized and the necessary clearances should be
obtained from the statutory agencies like the State Pollution
Control Boards and from the Mining Department.

Planning of haul roads for accessing borrow areas will be
undertaken during this stage.

The haul roads shall be routed to avoid agricultural areas as far
as possible and will use the existing village roads wherever
available.

Design
Consultant and
Contractor

Engineer and
Supervisor
Consultant

Labour

Preferably use unskilled labour drawn from local communities to
maximize benefits to the local community.

Contractor DFCCIL

Construction
Camp

Setting of the construction camps will not be proposed within
500 m from the nearest settlements to avoid conflicts and stress
over the infrastructure facilities with the local community.
Location for stockyards of construction materials will be
identified at least 300m away from watercourses.

The sewage and solid waste for the camp will be designed, built
and operated.

Contractor DFCCIL

10

Disaster

The seismic factors should be appropriately incorporated in the
civil and structural designs of major structures in DFC project.
An engineering geologist should identify any slope instability
potential among the uniform rock structure along the Aravalli
ridge where deep rock cutting will be done. DFCCIL should take
up such study through suitable experts/institutes during detailed
engineering stage.

Adequate cross drainage channels (longitudinal and median
drains) should be provided along DFC route at suitable locations
for the smooth passage of the surface run-off to prevent flooding.

Design DFCCIL
Consultant and

Contractor

Note: SPCB: State Pollution Control Boards
*No separate EMP cost but in-built as part of Good Construction Practice
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Table S.10.2 Environmental Management Plan during the Construction Phase

No.

Identified
negative impact

Mitigation/Management Measures

Responsible Organization

Planning and
Implementation

Supervision

Air pollution

- Monitor air pollution from excavation, dismantling activities and
emissions from the vehicles and equipment used for
construction.

- Sprinkling of water at the dust prone areas will reduce dust
emissions.

- Equipment and trucks will be properly maintained at regular
intervals.

- Monitoring of air quality

*No separate EMP cost but inbuilt as part of Good Construction

Practice. However, sprinkling system for prevention of dust

emission could cost Rs 300,000 per site

Contractor and
Supervisor
Consultant

DFCCIL

Noise

- Construction activities producing high noise levels should be
done at different time intervals to curtail the noise levels.

- The equipment used should have mufflers to reduce noise levels.
All equipment should be properly lubricated.

- The construction yards should be surrounded by barriers near the
sensitive receptors. The plants absorb noise levels.

- Avoid night time activities. Sensitivity to noise increases during
the night time hours in residential neighborhoods.

- Periodical inspection and effective maintenance of vehicle and
equipment

- Monitoring of Noise and Vibration Level

Contractor and
Supervisor

Consultant

DFCCIL

Clearing and

grubbing

- If required, vegetation will be removed from the construction
zone hefore commencement of construction after obtaining
necessary permissions.

- All works will be carried out such that the damage or disruption
to flora other than in those areas identified for cutting is kept to a
bare minimum.

- Trees identified under the project will be cut only after receiving
clearance from the Forest Department.

Contractor

DFCCIL

Disposal of
debris  from
dismantling
structures

- Debris will be separated into hazardous material, construction
waste (concrete) and organic waste (bio-degradable).

- Construction waste will be disposed of at the identified and
approved locations.

- No disposal will be permitted in the eco-sensitive areas.

- Disposal will not be permitted into watercourses.

- The disposal sites should be provided with drainage structures.

- If solid wastes are to be deposited on private land then
necessary prior permissions and agreements will be obtained

Contractor

DFCCIL

Stripping,
stocking and
preservation of
top soil

- Stockpile will be designed such that the slope does not exceed
1:2 (vertical to horizontal), and height of the pile is restricted to
2 m. To retain soil and to allow percolation of water, silt fencing
will protect the edges of the pile.

- Stockpiles will not be surcharged or otherwise loaded and
multiple handling will be kept to a minimum to ensure that no
compaction will occur.

- The stockpiles shall be covered with sheets or vegetation.

- Proper drainage systems will be provided to prevent stagnation
of water.

Contractor

DFCCIL

Traffic
diversions and
detours

- The temporary traffic detours will be kept free of dust by
sprinkling water during the day time depending on weather
conditions.

Contractor

DFCCIL
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Responsible Organization

Identified s -
No. S Mitigation/Management Measures Planning and -
negative impact Implemer?tation Supervision
7 | Borrow areas Borrow areas and quarry sites should be away from human | Contractor DFCCIL
and quarry settlements.
sites The excavation of borrow should be specified as per the
guidelines.
Access to the quarry operated area and borrow sites should be
strictly controlled.
All workers at the quarry site will be provided with personal
protective equipment.
All the haul roads are watered regularly to reduce dust
emissions.
A vegetative barrier should be planted to surround the borrow
area and quarry sites.
8 | Transporting Dumpers and trucks carrying the construction material should be | Contractor DFCCIL
construction spill-proof.
materials and Trucks and dumpers should be properly maintained.
haul road | - ater will be sprinkled on the haulage roads.
management Strict speed limits will be followed at the settlement areas and on
the haulage roads.
All the truck and dumper drivers will be properly trained.
9 | Construction Monitoring of water quality Contractor and | DFCCIL
water and Water required for construction will be drawn from surface water | Supervisor
waste  water bodies only after obtaining prior permission from the appropriate | Consultant
from government departments.
construction If ground water is drawn then permission from the state ground
yard and | water authority has to be obtained.
labour camps. The wastewater from construction yard and labour camp should
be treated before being discharged into surface water bodies to
avoid siltation.
10 | Siltation of Construction of silt fencing at the base of the embankment | Contractor and | DFCCIL
water bodies construction site and around the stockpiles at the construction | Supervisor
sites. Consultant
The fencing will be provided prior to commencement of
earthwork and continue until the stabilization of the embankment
slopes on the particular sub-section of the freight corridor is
completed.
Construction materials containing fine particles are stored in an
enclosure such that sediment-laden water does not drain into
nearby water bodies.
11 | Slope Soil erosion and sedimentation can be minimized by constructing | Contractor DFCCIL
protection and breast walls, retaining Walls, pilot bioengineering methods,
control of soil dykes, sedimentation chambers, basins, fibre mats, mulches,
erosion grasses, slope, drains and other devices. After completion of
embankment building, the embankment will be turfed for slope
stabilization purposes.
Cascading drainage system will be provided for controlling of
the erosion from the embankments.
12 | Petroleum oil POL products will be handled with special care. Contractor DFCCIL

and lubricants

The necessary permissions will be obtained for handling and use
of the POL Products.

The used oil and lubricants will be sold to authorized parties.
The storage places for POL will have restricted entry.

Accidental spillage of oil and lubricant will be immediately
cleared.

The trucks and dumpers will not be washed at the nearby water
bodies, instead of that they will be cleaned in the construction
yard and the waste water will be collected in a settling tank
before it can be re-used for some other purposes like gardening
etc.
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Responsible Organization

Identified L :
No. I Mitigation/Management Measures Planning and -
negative impact g g Implemer?tation Supervision
13 | Public health | - Barriers (e.g., temporary fence), shall be installed at construction | Contractor and | DFCCIL
and safety areas to deter pedestrian access to the freight corridor except at | Supervisor
risks designated crossing points. Consultant
- The general public/local residents shall not be allowed in
high-risk areas, e.g., excavation sites and areas where heavy
equipment is in operation.
- Speed restrictions shall be imposed on Project vehicles and
equipment when traversing areas with sensitive receptors
(residential, schools, temples, etc.).
14 | Environmental | - Hire as many local people as possible and train them. Contractor and | DFCCIL
and social | - Site construction camps should minimize adverse impacts by | Supervisor
disruption good management practices. Consultant
from ) - Implement malaria control, HIV/AIDS education.
ggrr;]s;rucuon - Plan and carry out post construction site clean-up.
15 | Risk from | - No material will be so stacked or placed as to cause danger or | Contractor DFCCIL
electrical inconvenience to any person or the public.
equipment - All necessary fencing and lights will be provided to protect the
public in construction zones.
- All machines to be used in the construction will be kept in good
working order, and will be regularly inspected and properly
maintained.
16 | Occupational - All site workers will be provided with personal protective | Contractor DFCCIL

safety to the
labour

equipment such as safety shoes, helmets, ear plugs in high noise
zones, eye shields and gloves to welders, distinguishing clothing
or reflective devices.

- Adequate potable water supply, washing facilities or showers at
the workers' camps, toilets/sanitation facilities with proper
flushing provisions

- Monitoring and control of the working environment and planning
of safety and health precautions should be performed as
prescribed by national laws and regulations.

- Adequate drainage at construction camps to avoid accumulation
of stagnant water.

- First aid room or station under the charge of qualified personnel

- The drivers and operators of vehicles and materials handling
equipment shall be medically fit, trained and qualified

- Suitable scaffolds from the ground shall be provided for the work
force, who are working at elevated heights, if a ladder is used
proper foot holds and hand holds shall be provided on the ladder.

- Safety provisions shall be brought to the notice of all concerned
by displaying on a notice board at a prominent place at the work
locations.

- The contractor should take adequate measures for the control of
malaria, typhoid, dengue, cholera etc.

- There should be proper demarcation of work areas with sign
boards showing the work areas. The signboards should be in local
language.

- Secure storage areas should be provided for flammable liquids,
solids and gases such as liquefied petroleum gas cylinder, paints
and other such materials in order to deter trespassers

- Fire-extinguishing equipment should be provided at construction
camps, asphalt plants, storage areas for combustible materials and
other areas where fire hazards are found. Such equipment shall be
properly maintained and inspected at suitable intervals by a
competent person.
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Table S.10.3 Environmental Management Plan during the Operation Phase

e Responsible Organization
No Id?nt'f'ed Mitigation/Management Measures
" | negative impact Planning and .
Implementation e
1 | Noise Noise barriers should be erected at appropriate locations such as | SEMU DFCCIL
residential areas and sensitive receptors which are adjacent to the
corridor.
2 | Maintenance Monitoring of the operational performance of the various | SEMU DFCCIL
performance mitigation/ enhancement measures carried out as a part of the
project.
The indicators selected for monitoring include the survival rate
of trees; utility of enhancement provision for relocated utilities,
hand pumps and other relocated structures if any; status of
rehabilitation of borrow areas; and noise barriers, which are
proposed at different locations.
3 | Monitoring Monitoring of noise levels at regular intervals along the sensitive | SEMU DFCCIL
environmental locations.
parameters Regular inspection of the entire corridor to clear any accidental
spillages POL products.
Clearing of garbage and waste accumulation from the terminals.
4 | Borrow areas Incorporate adequate drainage and fill in borrow pits and | SEMU DFCCIL
and quarry quarries. Before doing the activity local concerns should be
sites. considered. The village authorities should also be consulted.
Maintain borrow pits and quarries by landscaping them after
operation by growing native species.
All borrow areas are to be reclaimed properly and it should be
restored to a level that is acceptable level to the land owner.
5 | Green belt Monitoring and maintenance of plantation SEMU DFCCIL
development Green Belt would arrest the noise levels.
6 | Training  for The training should be for all the executives regarding the | SEMU DFCCIL
the staff environment and safety.
The process should for a minimum period for first six months.
7 | Disaster Maintenance of cross drainage channels (longitudinal and | SEMU DFCCIL
median drains) should be carried out.

A monitoring plan normally involves two main types of activity:

S.10.2 Environmental Monitoring Plan Proposed in ESIA

Routine supervision of the work: Observation of the construction/operation work to

ensure mitigation actions will be conducted during routine site inspections. This work will
be conducted as general operation working/maintenance progress including daily work.
(See Table S.10.4)

Environmental _and social impact/mitigation _monitoring: The monitoring to be

conducted to determine the actual and social impact. (See Table S.10.5)
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Table S.10.4 Environmental Monitoring Plan - Supervision Work

Organization

No. Eg;/:]:;rcl)r:eenntt ng;ggt Issue Mitigation Management Supervision Method /FDr l;gité?lgy Planning an_d Supervisio_n and
Implementation Responsible
1 | Social impact | Planning/ | To ensure that the Inventory of losses - Check notification & | Monthly/Quarte | SEMU DFCCIL  assisted
Design adverse impacts of land Implementation of DFC Payment record rly/biannual technically Supervision
phase and property acquisition Rehabilitation and assisted by | Consultant
and resettlement are Resettlement Plan (RRP) Design
addressed and Public consultation Consultants
compensated
Constructi | To ensure that the DFCCIL will employ an | - Check if the | Monthly Contractor DFCCIL  assisted
on adverse  impacts of | external agency to address community has Supervision
construction  activities resettlement issues associated brought the problem Consultant and
are  minimized and with the project. to the notice of the SPCB inspecting
mitigated Consultant and Client
2 | Crops  and | Planning/ | To minimize the direct | - Clearing of surface cover for | - Interviews with local | Before Design DFCCIL and
vegetation Design impacts on crop construction for borrow pit, residents will also | commencement | Consultant Supervision
phase production and other cutting trees and  other help in this matter. date Consultant
vegetation important  vegetation during
construction should be
minimized
Follow procedures with regard
to spoil dumping
Replacement of topsoil and
restoration of vegetative cover
3 | Impacts on | Planning/ | To ensure that the ROB and RUB have been | - Check final design | Before the | Design DFCCIL  assisted
freight Design recommendations given designed drawing and original | commencement | Consultants Supervision
corridor phase with the conditional Existing irrigation, protection plan of construction Consultant
design approval by the DFCCIL |  measures have been identified. activities
and followed by design
consultant
4 | Air Pollution Constructi | To minimize air Watering on earthen surfaces | - Check watering as per | Weekly Contractor DFCCIL
on pollution from freight | especially in the settlement | the frequency given in | One check
corridor construction areas the EMP.

All  construction  vehicles
should be maintained in good
condition to minimize
emissions.

- Proper
implementation can be
achieved by site
inspection along with
interviews with local
residents.
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Organization

No. Eg;/:]:;rcl)r:eenntt nga{sgt Issue Mitigation Management Supervision Method /FDr Légité?lgy Planning and Supervision and
Implementation Responsible
5 | Noise and | Planning/ | To minimize the noise Establishing standards and | - Determination of | Monthly/  As | Design DFCCIL  assisted
vibration Design and  vibration level regulations for noise levels for critical ~ sites  and | necessary Consultants Supervision
phase resulting from freight various equipment used at the methods of mitigation Consultant
corridor site during the
To  control  noise | - Strict enforcement of | construction period.
pollution from regulations.
exceeding tolerable Awareness programs
levels on embankment
sections  taking into
account the increase in
traffic volume

Constructi | To minimize the noise | - All road construction vehicles | - Check  that  the | A monthly | Contractor DFCCIL

on and  vibration  level must have working mufflers Contractor is | inspection  of
resulting from  road and be maintained in good performing mitigation | the construction
traffic, To control noise condition measures. yards must be
pollution from | _ Noise barriers should be | - This can be achieved | carried out.
exceeding tolerable |  established around the yard | by interviewing the
levels on embankment | near residential area and | locals and site
sections  taking into |  sensitive receptor during the | inspection.
account the increase in | activities such as blasting and
traffic volume p||e driving.

Operation | To minimize the noise | - Maintenance of the rail, sound | - Visit site and compare | Periodical SEMU DFCCIL  assisted
and vibration level | barrier as wall as well as | with Normal situation Supervision
resulting from rolling equipment rolling stock Consultant
stock

6 | Water quality | Planning/ | To control the impacts Maintain existing | - Check final planning | Before the | Design DFCCIL  assisted

Design on the quality of surface concentrations of chemicals and approve if | commencement | Consultants Supervision

phase and groundwater sediments and water at specific proposal suitable of construction Consultant

locations. activities

Design appropriate mitigation
measures
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Organization

No. Eg;/:]:;rcl)r:eenntt nga{sgt Issue Mitigation Management Supervision Method /FDr Légité?lgy Planning an_d Supervisio_n and
Implementation Responsible
Constructi | At the bridge | - Avoiding chemical discharge | - Visit site and check | During the | Contractor DFCCIL  assisted
on construction areas and spills in soil and water at drain provision/ | construction Supervision
specific locations like bridge functioning stage a weekly Consultant
construction areas.  Design site inspection
appropriate mitigation is necessary for
measures the proper
assessment  of
the site.
7 | Oil spills and | Constructi | To avoid and minimize Establish standards for safe | - Check the mitigation | One check Contractor DFCCIL
hazardous on oils spills and spills of handling, storage and transport measures.
wastes other hazardous wastes to avoid spills - A fortnightly
Establish emergency response inspection is necessary
and containment/ clean up until the completion of
procedures the project.
8 | Spoil Disposal | Constructi | To ensure adequate Identify sufficient locations for | A monthly inspection of | Weekly Contractor DFCCIL
on disposal options for disposal sites and design | the disposal sites along
spoil disposal sites in the contract with the review of the
design plan is a better
way of assessment.
9 | Construction | Constructi | To minimize the impacts Preparation and | Interviews with local | Weekly Design DFCCIL
Waste on from the disposal of implementation ~ of  waste | residents will also give a Consultants and
Disposal construction Waste management plan based on | proper assessment of the Contractor
Estimating the amounts of | issue.
construction waste
10 | Land  slide | Planning/ | To minimize landslides | - Maintaining proper vegetation | Visit site and Check | Site visits, one | Design DFCCIL
and soil | Design resulting from excessive cover and erosion protection land plans, alignment check Consultants
erosion phase erosion of slopes and | - Constant surveillance as part of
water  ways  with routine maintenance
corresponding silting of
the eroded soil.
Constructi | Constructed -Work plan: excavate and | A site inspection along | During Contractor and | DFCCIL
on embankments could be a | embankment mainly in dry | with the review of the | construction Supervision
source of silt if not | season design plans is | and  specially | Consultant
protected from erosion necessary. during rainy
by rain fall seasons
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Organization

No. Eg;/:]:;rcl)r:eenntt nga{sgt Issue Mitigation Management Supervision Method /FDr Légité?lgy Planning an_d Supervisio_n and
Implementation Responsible
11 | Loss of or | Planning/ | To minimize damage to Avoid  encroachment  on | Check encroachment on | - Before and | Design DFCCIL  assisted
Damage  to | Design religious  sites  and religious and eco-sensitive | religious and during Consultant, Supervision
Religious phase eco-sensitive areas areas in planning the alignment | eco-sensitive areas construction | DFCCIL Consultant
places and phase
eco-sensitive
areas.
12 | Earthworks Constructi | To ensure that the Use appropriate designs and | - Ensure the contractor | Before Contractor and | DFCCIL
operation on earthworks are safe and size of drainage structures in performs detailed | commencement | Supervision
do not have adverse accordance  with  designs design and instability | date of | Consultant
environmental impacts approved by the client, checks construction
Structural  stabilization ~ of | - Check if erosion or
drainage system instabilities were
Hauling material to be observed.
carefully transported to | - The conditions at the
designated dumping areas site can be observed
by a site inspection
along with review of
the design plan.

13 | Traffic safety | Planning/ | To avoid and minimize Make traffic marking such as | Visit site and Check | - Before Contractor MoEF, DFCCIL.
Design traffic accidents during sign boards around traffic situation commenceme State  Ministries,
phase construction Observe speed limits and construction plan nt date of PMC and

Safe loading and covering of construction Supervision
materials being transported Consultant.
Planning of transport routes
Constructi | To avoid and minimize Traffic sign boards for proper | Checking the traffic | Monthly Contractor and | DFCCIL
on traffic accidents during | movement of construction | problems  at  the Supervision
construction vehicles, construction site. Consultant
limit speed of vehicles
Safe loading and covering of
materials being transported
Planning of transport routes

14 | Disturbance to | Constructi | To  minimize  direct Prohibit  vegetation cutting | Inspect RoW boundary | Weekly / | Contractor and | DFCCIL

flora on impacts on vegetation outside Row and adjacent area Monthly Supervision
Prevent  damage to Record Row , Check no Consultant

vegetation outside RoW

cutting out side
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Organization

No. Eg;/:]:;rcl)r:eenntt nga{sgt Issue Mitigation Management Supervision Method /FDr Légité?lgy Planning an_d Supervisio_n and
Implementation Responsible
15 | Disturbance to | Constructi | To  minimize direct Consultation ~ with  Forest | Visit site and check the | Monthly Contractor and | DFCCIL
fauna on impacts on fauna. This Department  Authorities and | proposed alignment and Supervision
applies in the case of Department of Wildlife. construction area Consultant
Gulisthanpur  and  at | . No construction camps or
Arawali region and at | quarries in wildlife habitat
Eco-sensitive areas in areas eg. Ecosensitive areas
Maharashtra Avoiding alignment of route
with  sensitive habitats of
important  species, keystone
tree species, conservation areas
etc.
No hunting, poaching, or
unnecessary habitat destruction
Training for staff working in
wildlife areas (or at least
briefings)
16 | Plantation Operation | Growth of development - The number of trees | Assess growth | SEMU DFCCIL
trees surviving during each | every year for
visit shall be | initial five
compared with the | years
number of sapling
plant
- Record the growth of
plantation
17 | Mangroves Constructi | The impact on the Avoidance of mangroves in the | Visit site and check the | Monthly Contractor and | DFCCIL
on mangroves should be alignment proposed alignment and Supervision Supervised by
minimized. This should Not to encroach into the | drain/waste material Consultant District Authorities

be observed in the State
of Maharashtra

mangrove areas.
Disposal of construction waste
material should be strictly
restricted

No storage should be allowed
near the sensitive areas.

around mangroves

(Mabharashtra),
SPCB,
Environment
Department,

State
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Organization

No. Eg;/:]:;rcl)r:eenntt nga{sgt Issue Mitigation Management Supervision Method /FDr Légité?lgy Planning an_d Supervisio_n and
Implementation Responsible
18 | Loss or | Constructi | To avoid or minimize Avoid alignment encroachment | Interviews with local | Before and | Contractor/ DFCCIL
Damage of | on damage to cultural sites to the cultural site residents will also give a | during Subcontractor
cultural  sites or religious places. Local population will also be | Proper assessment of the | construction. and Supervision
or religious consulted if there are any | issue. Monitoring Consultant
places religious place should be done
once in six
months.
19 | Construction | Planning/ | To minimize impacton Establish minimum standards | - Check  construction | Before the start | Constructor DFCCIL
labour  force | Design workers for construction workers camp workers camp layout | of construction
and its | phase layout and housing provision, and equipment work
impacts provide sanitary facilities and As necessary
insect control particularly as
related to Malaria and other
vector borne diseases
Constructi | To minimize  impact | - Conduct special briefing on | - Check the Contractors | Weekly Constructor DFCCIL  assisted
on on  workers  during site training on environmental are following the Supervision
construction requirements and safety for the |  Mitigation measures Consultant and
workers. - Check  with  the SPCB inspecting
Strictly instruct workers not to communities and
interfere in local affairs construction  staff if
any  conflict  has
occurred, if yes find
out reason.
- This can be achieved
by regular site
inspections. The
frequency should be
once in fifteen days.
20 | Work  camp | Constructi | To ensure that the Identify sufficient locations for | During construction and | Monthly Contractor and | DFCCIL
Operation on operation of work camps disposal sites and design | after completion of the Supervision
does not adversely affect disposal sites in the contract works. The inspection Consultant

the surrounding
environment and
residential areas

The location shall be approved
by the consultant

should be planned once
every two  months
throughout the project
period
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Table S.10.5 Environmental Monitoring Plan — Impact and Mitigation Monitoring

shall be decided by SPCB

construction/excavation periods

Drinking water and waste
water: each labour camps

Weekly

No Environment | Project Environmental Monitoring Program Institutional Responsibility
" | Component Stage Parameters Methodology Location Duration /Frequency Implementation | Supervision
1 Air pollution | Constru | PMyg, Analysis as specified in the National | At construction sites in | 24 hours or 8hours (CO), at | Construction DFCCIL
ction PM,s, CO, | Ambient Air Quality Standard sensitive and critical areas | least once in every season (once | Contractor assisted
SO,, NOy, along alignment. Final | in 3 months) except monsoon | through MoEF | Supervision
Lead decision shall be taken in | for minimum 3 days. Approved Consultant
consultation with SPCB. The frequency of monitoring | Laboratories and SPCB
will depend on the sensitivity of inspecting
locations as well as extent of
construction activities.
2 Noise and | Constru | Noise level | Ambient Noise level is measured with | Next to identified | Hourly records, for 24 hours for | Construction DFCCIL
Vibration ction in dB (A) | the noise level meter according to the | sensitive receptor along | minimum 3 days, 4 times a year | Contractor assisted
and Noise (regulation and control) rule. alignment basically near | (preferably in each season) Supervision
Vibration Ambient Vibration level is measured | predicted points, major Consultant
in dB with vibration level meter according to | construction site in any and SPCB
international standard. inhabited areas as well as inspecting
the operational areas like
crusher units and batch
mixing plants
Operati | Noise level | Noise level emitted from rolling stocks | Next to identified | Monthly during first operation | SEMU DFCCIL
on indB (A) is measured with noise level meter | sensitive receptor year, Once a year
and according to international standards. along alignment basically
Vibration Vibration level emitted from rolling | near predicted points
in dB stocks is measured with vibration level
meter according to international
standard.
3 Water Constru | See Note Sampling and analysis as per Standard | Surface water: Monthly during construction | Construction DFCCIL
quality ction Methods for Examination of Water | at  two point of | periods near the river Contractor assisted
and Wastewater (upstream and Supervision
downstream) 14 Consultant
Important Rivers and SPCB
Ground water: location | Monthly during inspecting
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No Environment | Project Environmental Monitoring Program Institutional Responsibility
" | Component Stage Parameters Methodology Location Duration /Frequency Implementation | Supervision
4 Ground Constru | ground Measurement of ground water level Dahanu  Taluka and | Before construction monthly Construction DFCCIL
water level ction water level Aravalli site. During construction/excavation | Contractor assisted
The location shall be | periods continuous Supervision
decided by SPCB Consultant
and SPCB
inspecting
5 Land slide | Constru | Surface Contractor report implementation | A site inspection along | Rainy seasons. Construction DFCCIL and
and soil | ction status  of | of the measures for land slide and soil | with the review of the Contractor Supervision
erosion ground erosion preservation design plans if necessary. Consultant.
modificati
on
6 Plantation Constru | No. of | Progress of measures suggested as part | Along the side of the | Comparison should be done for | Construction DFCCIL
ction railway of the strategy is to be reported. track every six months Contractor assisted
side Supervision
plantation Consultant
and SPCB
inspecting
7 Borrow Area | Constru | Borrow Location of borrow areas have to be | Identified borrow areas 4 times a year (preferably in | Construction DFFCIL
ction areas finalized from identified lists and each season) Contractor assisted
redevelop parameters indicative of environment Supervision
ment in the area has to be reported. Consultant
Undertaking site visit to determine and SPCB
how many borrow areas have been inspecting

rehabilitated in  line with the
landowners request and to their full
satisfaction

Note: Odor, conductivity, pH, DO, BOD, TDS, TSS, oil and grease, chlorides, sulphates, total nitrogen, total phosphate, coli forms and heavy metals
SPCB: State Pollution Control Board
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S.10.3 Institutional Framework of Implementation of EMP and EMoP

Organizational structure for implementation of EMP and EMoP is shown in Figure S.10.1.
The responsibility for implementation and supervision of the EMP and EMoP is vested
with the Social and Environmental Management Unit (SEMU) of DFCCIL, respective
CPM offices, Supervision Consultant, and Contractors.

Social and Environmental Management Unit (SEMU) of DECCIL

GM - SEMU: Land Acquisition
and Eastern Corridor (EC)

GM - SEMU:
Western Corridor (WC)

Public Grievances

AGM - Land AGM - SEMU: WC
ECand WC
DGM - Land Consultant Consultant

(WC Social) (WC Environment)

CPM Office - Noida

Chief Project Manager

(Chief Resettlement Officer)

Chief Project Manager
(Chief Resettlement Officer)

Chief Project Manager
(Chief Resettlement Officer)

Deputy Project Manage

r

Deputy Project Manager
(Resettlement Officer)

I
Deputy Project Manager

Chief Project Manager
(Chief Resettlement Officer)
I
Deputy Project Manager
(Resettlement Officer)

T

| APM - Social & Environm

ental |

| APM - Social & Environmental |

| APM - Social & Environmental |

| APM - Social & Environmental |

technical staff

(Resettlement Officer) i E

technical staff

technical staff

E i (Resettlement Officer)

technical staff

Contractor - Design and Construction

| Social Expert | | Environmental Expert |

Source: Modified from the Environmental and Social Management and Monitoring Plan (ESMMP) for Phase 1 Section
of the Western Corridor, NK Consortium, April 2011.

Figure S.10.1 Organizational Structure for Implementation of EMP and EmoP
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S.11 CONCLUSIONS AND RECOMMENDATIONS

Major findings of the ESIA study have been provided in Table S.11.1.

Table S.11.1 Major Findings from the ESIA

Responsible

Item Issue Findings organization Remarks
Alignment Route
Rewari-Dadri Alignment route It moves near settlements areas in | e Survey agency Fencing to be installed
e Detour Bukharpur, Faridabad, and | « DFCCIL to avoid accident.
Lakhuwas, Gurgaon
JNPT-Vadodara Alignment route In Gujarat, it will disturb the | e Surveyagency | ROW to be decided

e Parallel with productive cultivable land in detour | ¢ DFCCIL with approach of long
existing track section. term planning, not with
e Detour In parallel section, ROW was noted the immediate
20-30 m in semi-urban areas, which settlement issues.
will have high impact of vibrations
and noise
Pollution Control
Air Pollution Minor impact | The construction work would emit | Contractor under | Mitigation measures to
during construction | some amounts of air pollutants, so it | the supervision | be implemented as and
phase requires a regular monitoring and | consultant. when it is required
sprinkling at the dust prone areas
Water Pollution Minor impact | e The construction yards and the | Contractor under | A regular water quality
during construction labour camps are the worst | the supervision | monitoring shall be
phase. offender, unless some proactive | consultant. conducted.
measures are taken
e The best way of handling is to
provide soakage pits and settling
tanks. The waste water to be
regularly monitored. The ground
water  sources along  the
construction yard should be tested
for the bacterial load.
Noise and | Major impact near | e Construction activities emit a | Contractor under | ¢ Mitigation measures
Vibration residential  areas large extent of noise and vibration | the  supervision to be implemented
and sensitive levels. consultant. at the time vibrating
receptors e The contractor should give an roller usage,
awareness campaign for the locals compaction, and
about the likely impacts. blasting activity.
e Suitable mitigation measures to o Necessary
be implemented at the time of precaution measures
operation. to be implemented
at the site.
Ground Water | ¢ No impact The nearby wells around the quarry | Contractor under
Table e Precaution to be | and borrow pits should be regularly | the supervision
taken near tunnel | monitored as there will be | consultant.
and bridge | fluctuation of the water table. .
construction
sites.
Soil e No impact e Erosion due to vegetation | ¢ DFCCIL
e Precaution clearance o Contractor
should be taken | e Waste dumping under the )
for waste supervision
disposal and soil consultant.

erosion.

Natural Environment
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. Responsible
Item Issue Findings organization Remarks
Tree Cutting All trees falling | e The extent of tree cutting can be | e Department of | ¢ The tree cutting
under the ROW curtailed by afforestation. Forest should be minimised
will be cut. o Native plant species should be | e Department of | to the maximum
selected for afforestation. Horticulture extent as possible.

o Compensatory
afforestation of
native tree species.

Tree Cutting Forest area | e Encroachment to be restricted. e Department of | e It better to avoid the
encroachment e The eco-sensitive areas like Forest forest and

mangroves to be preserved and | e Department of eco-sensitive  areas

rehabilitated. Wildlife to the maximum

extent as possible.

Flora and Fauna

No major impact

The proposed corridor is not
affecting any dense forest area or
habitat of endangered species.

Social Environment

Land acquisition

Compensation
cost evaluation

During land acquisition, some
portion of agricultural land will be
bifurcated and may not be of any
use for the PAP.

Ministry of
Railways
DFCCIL
District
administration

e Compensation to be
provided for
damaged land as
well, if in case it is
not being acquired.

PAPs

The proposed
intervention  will
not give direct

profit to PAPs.

Different categories of PAPs have
their own issue of concern.

DFCCIL
District
administration

e Problem is more
severe in semi urban
areas for loss of
residential house.

e Small land holding
PAPs with no other
source of income
need support on
livelihood recovery.

Vulnerable people

About 14%
vulnerable persons
will be affected,;
this includes
elderly people

more than 11%.

Elderly people, unmarried girls, and
widow may have serious issue.

DFCCIL
District
administration

Awareness of wisely

utilization  of  the
compensation  should
be given to the

vulnerable persons.

Loss of
agricultural  land
and properties

Major impact

e The land and property acquisition
should be minimum.

e Give proper value for the lost
property.

DFCCIL
District
administration

The land and property
acquisition should be
minimum.

Impacts to | Religious structures | The religious places should be | ¢ DFCCIL It is being a sensitive
religious places are coming in | avoided or relocated after | o The local | issue and it requires a
RoW, and those | considering the public opinion. communities careful handling.
coming near should be taken
alignment will have into
impact due to consideration
vibration and noise. while handling
this  religious
matter.
Rehabilitation and | Livelihood RRP is required. DFCCIL Baseline Survey and
Resettlement recovery for PAPs Census will generate
base for Rehabilitation
and Resettlement Plan.
Sensitive Receptor | Major impacts to | To develop avoidance mechanism | DFCCIL -

the public facilities
such as school,
hospital and
religious places

near Sensitive receptor.
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CHAPTER 1 INTRODUCTION

11

BACKGROUND OF THE PROJECT

The Indian Railways constitute a critical component of India’s transport network, both for
passenger as well as freight services. It is the fourth busiest railway in the world in terms
of total traffic unit kilometres carried.® Though railways are cost effective and aso
environment friendly, yet capacity and efficiency constraints in the freight segment have,
over the years, led to a significant shift from railways to road transport. The road transport
which saw an increase in investments since the late 1990s, advanced more rapidly than
railways, and now accounts for about 65% of the freight market and 90% of the passenger
market in India, and those shares are growing. However, increases in the price of oil, with
its associated energy security issues, escalating concerns about greenhouse gas (GHG)
emissions has emphasized on developing low carbon infrastructure and energy efficient
transport system. Considering the ever increasing freight traffic movement between the
metros and their respective hinterlands, Indian Railways has initiated the development of
Dedicated Freight Corridors (DFC) in the country. The implementation of the DFC is
expected to generate two major impacts on the freight movement within the country: shift
of freight from road to the low carbon intensive mode rail transport and inherent
improvement in energy efficiency of freight rail through adoption of improved
technologies. At the same time, this will restore the railways competitive edge in the
market.

The four routes that form a Golden Quadrilateral connecting Delhi, Mumbai, Chennai and
Kolkata account for 16% of the railway network’s route length, but they carry more than
60% of India'stota rail freight. The existing trunk routes of Mumbai-Delhi on the Western
Corridor and Kolkata-Delhi on the Eastern Corridor are highly saturated with capacity
utilization varying between 115 to 150%. The surging power heeds requiring heavy coal
movement, booming infrastructure construction and growing international trade has
initially led to the approval of the Dedicated Freight Corridors along the Western and
Eastern Routes by the Government of India to fulfil the demand of additiona capacity of
rail freight transportation. In the Twelfth Five Year Plan (2013-2018), the Planning
Commission, Government of India has set an infrastructure investment target of
USD 1 trillion. This is 9-10% of expected GDP. Augmentation of transport systems,
particularly of the rail network, will play a crucia role in this infrastructure development
and hence, support India's growing economy which is at present levelled as the second
fastest in the world.

Under these circumstances, the Ministry of Railways (MoR) established the Dedicated
Freight Corridor Corporation of India Limited (DFCCIL), a Specia Purpose Vehicle
(SPV), to undertake planning and development, mobilization of financia resources, and
construction, maintenance and operation of the DFC. DFCCIL was incorporated as a
company under the Companies Act 1956 on 30th October 2006. This company is now
actively engaged in the implementation of Computerized Multi Modal High Axle Load
Dedicated Freight Corridor Project between Delhi-Mumbai under the Western DFC
Corridor and Ludhiana-Del hi-K olkata under the Eastern DFC Corridor.

As planned, the Western DFC is designed to carry a total freight line of 37.7 million
tonnesin fiscal year 2013-2014, which would increase to 140.4 million tonnes in 2033-34.
The Western DFC has two broad streams of traffic, one, between the terminal nodes at
either end, Jawaharlal Nehru Port Trust in Mumbai and Dadri in Uttar Pradesh including

! Traffic-km are passengers-km plus freight ton-km
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Tuglakabad in Delhi, and the other, the traffic entering from branch line feeder routes at
the various junction points en route. Creation of rail infrastructure on such a scale,
unprecedented in independent India, is also expected to drive the establishment of
industrial corridors and logistic parks along its alignment. The Western DFC will mainly
cater to containers, fertilizer, POL?, coal, salt and cement. The corridors have been
planned with an axle load of 32.5 tonnes for bridges and sub-structures and 25 tonnes for
track structure with a design speed of 100 kmv/h. Predominantly, double line corridor
(except where single line is justified on traffic considerations) is planned with
electrification and advanced signalling system. Implementation of the DFC projects will
result in reducing the carbon intensity of India's transport sector. The GHG emissions
under DFC scenario will be primarily coming only from electricity consumption in
locomotives during freight movement and fossil fuel and electricity usage in support
infrastructure of DFC.
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Figure 1.1.1 Phase wise Map of Western Corridor

2 POL: It refersto all products related to Petroleum, Oil and Lubricants
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1.2

1.3

The Western Corridor has been divided into 2 phases, in which Phase 1 covers corridor
between Vadodara and Rewari and Phase 2 includes Jawaharlal Nehru Port (JNPT) in
Mumbai - Vadodara and Rewari - Dadri as well as a single line from DFC mainline near
Faridabad to Tuglakabad (Figure 1.1.1). The Western Corridor is being financed by JICA
for atotal length of 1,483 km. It is planned that construction work will be completed in
4-5 years between 2012 and 2016. Commercia operation is planned to be started from
December 2016.

OBJECTIVE OF ENVIRONMENT AND SOCIAL IMPACT ASSESSMENT
(ESIA) STUDY

According to the Indian Government’'s environmental impact assessment Notification
issued by the Ministry of Environment and Forests, New Delhi on 14th September, 2006
under the Environment (Protection) Act, 1986, railway and bridge construction projects do
not require conducting Environmental Impact Assessment (EIA) studies and obtaining
Environmental Clearance (EC) from the Ministry of Environment and Forests (MoEF).
However, considering the scale, nature and extent of activities envisaged as part of the
DFC Project, a detailed Environment and Social Impact Assessment (ESIA) Study,
including preparation of an Environmental Management Plan (EMP) and Environmental
Monitoring Plan (EMoP), is conducted in order to mitigate potential negative
environmental and social impacts for the Phase 2 of the Western Corridor.

The overal objective of the ESIA study for the DFC Project based on the finalized
alignment is to ensure that al potential environmental and social issues or concerns
associated with various project components are addressed and integrated into the project’s
planning and design at an early stage in order to formulate the DFC Project in a more
sustainable and effective manner. This will result in downstream costs and delays
associated with unanticipated problems during project implementation and hence, better
decisions could be made.

The specific objectives of the ESIA study are to:-

- ldentify, assess, and evaluate potential environmental and socia impacts to be
considered in the Phase 2 of the Western Corridor and recommend specific mitigation,
management, and monitoring measures to avoid, offset or minimize the impacts.

- Formulate an implementable EMP and EMOP integrating the technically and
economically feasible measures to avoid the identified impacts and an appropriate
monitoring and supervision mechanism to ensure its implementation.

- Recommend suitable ingtitutional mechanisms to monitor and supervise effective
implementation of EMP and EMoP.

The ESIA study consists of pollution control study, natural environmental study, social
impact study, public consultation, impact identification and assessment, preparation of
mitigation measures, preparation of environmental and social management, and
monitoring plan.

ESIA STUDY AREA
Phase 2 of the DFC Western Corridor between JNPT-Vadodara and Rewari-Dadri passes

through two districtsin Maharashtra, five districts in Gujarat, five districtsin Haryana, one
digtrict in Rgjasthan, and one digtrict in Uttar Pradesh. In addition, a single line connection
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(called as “TKD” line) of 19 km long is to be branched out from the DFC mainline near
Faridabad District to Tuglakabad area of Delhi. The affected project areas along with the
length of alignment are as shown in Table 1.3.1.

Table 1.3.1 Affected Areas of Phase 2 of the DFC Western Corridor

Section Sate Districts Lgngth of
Alignment
JINPT-Vadodara | Maharashtra | Thane, Raigad 420 km
Gujarat Vadodara, Bharuch, Surat, Navasari, Valsad
Rewari-Dadri Rajasthan Alwar
(including Haryana Faridabad, Gurgaon, Rewari, Pawal, 145 km
TKD line) Mewat including TKD:
Uttar Pradesh | Gautam Buddh Nagar 19km
Delhi Tuglakabad

Nearly 70% of the alignment length in INPT-Vadodara section has been kept parale to
the existing lines. However, it is entirely on a new alignment route from Rewari to Dadri.
For providing connection to Tuglakabad ICD, a single TKD line is partly on detour route
and partly parallel to the existing Delhi-Mathuraline.

Some basic information on key parameters pertaining to the natura and social
environment in Phase 2 of the DFC Western Corridor is shown below.

Table 1.3.2 Natural and Social Environment along Phase 2 of the DFC Western

Corridor
Rewari -Dadri JINPT-Vadodara
Affected States | (1) Uttar Pradesh: 11 villages in Gautam | (1) Gujarat: 133 villages in Vasad,
(No. of Budh Nagar District, Navsari, Surat, Bhauch and Vadodara
Affected (2) Haryanar 81 villages in Rewari, Digtricts,
Villages by Mewat, Pawa, Gurgaon and | (2) Maharashtra: 136 villages in Raigad
District) Faridabad Districts, and Thane Districts)
(3) Raasthan: 13 \villages in Alwar
District
Recorded (1) DFC passing near the reserved forest | (1) DFC traversing through nearly
Forest Area and on foothill of Aravalli Hill in Mewat 20 small forest patches in recorded
Protected Area District towards Sohna side in forest areas in Thane District.
Gurgaon (2) DFC passing through three to four
(2) DFC passing for nearly 1.5 km within mangrove areasin Thane District.
reserved forest in Gautam Budh Nagar | (3) DFC passing within the buffer area
District, Uttar Pradesh (Reserved Forest) and near the range
boundary of the Sanjay Gandhi
National Park in Thane District.
(4) DFC passing within the buffer area but
away from the range boundary of the
Tungareshwar Wildlife Sanctuary in
Thane District.
Legally (1) DFC passing a geo-physical sensitive | (1) DFC traversing through ecologically
Protected areanear Aravalli Hill Rangein Alwar fragile Dahanu area of Thane District
Eco-sensitive District in Ragasthan and Mewat in Maharashtra.
Area District in Haryana.
Important (1) DFC crossing Yamuna River at the | (1) Thane District, Maharashtra State:
Rivers border between Faridabad District, 1) South Vaitarna River, 2) North
Haryana and Gautam Buddh Nagar Vaitarna River, and Ulhas River
District, Uttar Pradesh (2) Vasad District, Gujarat State:
(2) DFC crossing Hindon River in 1) Daman Ganga River, 2) Par River,
Gautam Budh Nagar District, Uttar and 3) Auranga River
Pradesh (3) Navsari District, Gujarat State:
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Rewari -Dadri JINPT-Vadodara

1) South Kaveri River, 2) North Kaveri
River, 3) Ambika River, 4) N. Poorna
River and 5) Mindhola River

(4) Tapi Riverin Surat District, Gujarat

(5) Narmada River in Bharuch District,
Gujarat

1.4

1.5
D

Source: Final Report of the Preparatory Survey for Dedicated Freight Corridor (Phase 2) (February 2010)
and Environmental and Socia Impact Mitigation Measures Study (ESIMMS) (2007-2008) and as
amended on the basis of ESIA Survey (2010-2011)

ESIA STUDY REPORT STRUCTURE
This ESIA study report comprises of 12 chapters as follows:

The Introduction chapter (Chapter 1) briefly presents project background, objectives of
ESIA study and provide an overview of the study area. Chapter 2 describes the project
description, salient features of the proposed project and proposed aternative aignments.
Chapter 3 focuses on the Indian environmental |egislations applicable to the project aong
the proposed corridor and the necessary statutory clearances likely to be obtained by the
executing agencies. It also highlights the clearance procedures involved for the execution
of the project. An overview of the existing environmental conditions along the project
corridor is discussed in Chapter 4. This has covered al components related to physical,
natural, and socio-economic environment. Scoping results of the ESIA study is detailed in
Chapter 5.

The pollution control aspects, natural environment and social considerations are presented
in Chapters 6, 7 and 8, respectively together with the various environmental parameters
along the corridor with the relevant primary data generated during two different seasons
on the river water quality, natural environment, and data independent of seasona variation
on the land use, sensitive receptors, and baseline surveys along with the secondary
information collected from various statutory agencies of state governments. The public
consultations conducted at various districts of the six states and the affected population’s
responses are presented in Chapter 9. The proceeding of the public consultation meeting
and the brochures prepared and the presentation made are also discussed in this chapter.
Mitigation measures for identified environmental impacts due to the proposed project
activities and its components are presented in Chapter 10.

Environmental Management and Monitoring Plans in Chapter 11 focus on the
implementation of mitigation measures at various stages of the project to curtail adverse
impacts including a detailed monitoring plan for a safeguard of the environment with a
time frame for the monitoring activities. As conclusion, Chapter 12 summarises project
impacts and suggested mitigation measures for the project including pollution control,
natural environment, and socia aspects.

CONTACT DETAILS

Project Proponent
Ministry of Railways (MoR)
(Railway Board)

Government of India
Rail Bhavan, Raisina Road, New Delhi — 110 001
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(2) Project Implementing Agency

Dedicated Freight Corridor Corporation of India Limited (DFCCIL)
(Under Ministry of Railways)

Fifth Floor, Pragati Maidan,

Metro Station Building Complex,

New Delhi — 110 001

(Tel: 91-11-23454700

Fax: 91-11-23454701)

(3) CPM Officesof the DFCCIL

1) CPM Office Mumbai:
7th Floor, New Administrative Building, Central Railway, D.N. Road
Mumbai — 400 001, Maharashtra
Tel: 91-22-22634184
Fax: 91-22-22634184

2)  CPM Office Surat:
4th Floor, Aruns-1, Near Iscon Mall,
Dumas Road, Piplod,
Surat — 395 007, Gujarat
Td: 91-261-2633250
Fax: 91-261-2633250

3) CPM Office Vadodara:
13-14, 17-18, Panorama Complex,
3rd Floor, R. C. Dutt Road, Alkapuri,
Vadodara— 395 007, Gujarat
Tel: 91-265-2326024
Fax: 91-265-2326027

4)  AGM Office Rewari-Dadri:
“Star House”, First Floor, A-102, Sector-4,
Noida, Uttar Pradesh
Tdl: 91-120-4309720
Fax: 91-120-4134554
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CHAPTER 2 OUTLINE OF THE PROJECT

2.1 LOCATION OF THE PROJECT

Phase 2 of the DFC Western Corridor runs from JNPT to Vadodara on the Western part and
Rewari to Dadri on the Northern part of the country. In addition, a single line connection
(called as “TKD” line) is to be branched out from the DFC mainline near Faridabad District
to Tuglakabad ICD in Delhi. The corridor passes through the states of Maharashtra, Gujarat,
Rajasthan, Haryana, Uttar Pradesh, and Delhi. The total length of the freight corridor of
Phase 2 is approximately 565 km. Figures 2.1.1 and 2.1.2 show the location of the project
alignment in JNPT-Vadodara and Rewari-Dadri sections, respectively.
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Figure 2.1.1 Location of the INPT to Vadodara Section
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Figure 2.1.2 Location of the Rewari to Dadri Section
2.2 SCOPE OF THE PROJECT

The Phase 2 of the Western Corridor is planned to run from the JNPT in Mumbai to
Vadodara and from Rewari to Dadri including a single line connection of approximately
19 km long from the DFC mainline near Faridabad District to Tuglakabad area of Delhi
forming a part of the Western Corridor. The corridor shall be predominantly double line
(except where single line is justified on traffic considerations) with electrification and
advanced signaling system facilitating running of freight trains at higher speeds up to
100 km/hour. The track sub structure like formation, bridges etc. shall fit for 32.5 tonne axle
load whereas the track structure shall fit for 25 tonne axle load to provide infrastructure fit
for heavy/long haul operation up to trailing load of 13,000 tonnes and train lengths of up to
1,500 meters. The provision of grade separators with all existing rail/road infrastructure i.e.
ROB/RUBs at important level crossing gates shall be provided to avoid any detention to
either road or rail traffic. Higher schedule of dimensions (SODs) and maximum moving
dimensions (MMDs) shall be included in the design in order to run wider stock, double
stack containers and newly designed wagons so as to have improved payload to tare ratio.

The DFC project will restore the Indian Railways’ competitive strength in the freight
transportation market and emerge as the major low carbon and energy efficient transport
system in the country. It will drive the establishment of industrial corridors and logistic
parks along its alignment and play a crucial role in supporting India’s growing economy.

Project scope evaluated subject to the ESIA is shown in Table 2.2.1.
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Table 2.2.1 Project Scope for ESIA

Cross Station™

Section
JNPT-Vododara Rewari-Dadri
Length of Alignment 420 km (Includinlg4§l'IEn[;: 19 km)
Tunnel 5 43 m) -
Junction Station (JNPT, Kharbago, Gothangam) (Pirthala, Da:éri and TKD)
9

(Nilje, Palghar, Gholvad *
Navsari, Joravasan * Sanjali,

2
(Dharuhera and Mewat)

2.3

Varediya)
Railway Flyovers 7 2
ROB 58 19
RUB 145 95
Total All Bridge 701 72
Bridges Important 13 2
OVer rivers Bridge
Substation 60 km distance™ 60 km distance™

Note: 1.Additional Cross Station is under planning.
2. The depot plans are not included in the Phase 2 section.
3. The distance is referred to Phase 1 data.

DESIGN CONSIDERATIONS FOR ROUTE ALIGNMENT

Two of the most important considerations in selecting the route for a proposed freight
corridor are the physical features of the area and how these features relate to the geometric
design controls. Physical features that affect route selection include topography, ground
(soil) conditions, and the surrounding land use. Potential environmental impacts posed by
construction of a new corridor are considered. At the first place, the topographic, geologic
and soil maps as well as available aerial photographs of the areas were reviewed.

Typically, several preliminary maps are drawn and showing various alignments. The
selection of an alignment takes a trial and error approach, as the proposed alignments are
checked for compliance with the horizontal and vertical control criteria. The selection of the
final alignment is based on a comparison of various factors such as costs, and environmental
and social impacts. For selecting a good alignment, the following major factors were
considered.

Obligatory Points: The obligatory or controlling point governs the alignment of a railway
track. The following obligatory points force the railway track to deviate from its shortest
route.

o Important cities and towns: Whenever a railway track is constructed, it is desirable to
set up the places of social and commercial importance. The deviation of the alignment
from its shortest route depends upon the importance of the town, its commercial
importance and physical features of the area.

e River crossings: Construction of bridge over river involves heavy expenditures. The
alignment is decided in such a way that it crosses the rivers at suitable sites where
cost of construction of bridges is the least.

o Hill passes: Whenever the alignment of railway track is laid across a ridge line, it is
generally laid through the pass or saddle to avoid excessive cutting/filling or boring of
the tunnels.
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e Site of tunnel: It should be ensured that minimum numbers of tunnels are only
excavated in mountainous regions and if possible, the tunnels should be avoided.

A compromise could be made between the cost of construction and savings obtained by
shortening the route.

Traffic: Before deciding the track alignment, the traffic growth, its position, nature and
amount were estimated, and then a space for future extension was considered.

Gauge: As the width of the gauge increases the initial cost of construction, the load of
carrying capacity of the track, the speed of the goods train, the alignment of the track and the
gauge were selected with due regards.

Geometric Standards: To achieve profit in construction and maintenance cost, the
following points need special consideration for finalizing the alignment.

e Gradients: General gradient should be provided for attaining the economy in
operation costs. As far as possible, it should not exceed the ruling gradient. A steep
gradient increases the cost of operation considerably. Gradient with less than 3% are
for normal railways and greater than 3% for mountain railways.

e Radii of Curves: The cost of operation due to curve resistance increases inversely
with the radii of the curve i.e. for a small curve, the cost of operation is more and
vice versa. For this reason, the curves with maximum radii needs to be provided
while finalizing the alignment. Curves near railway stations and bridges should also
be avoided. Use of reverse curves was avoided. If reverse curve needs to be
introduced, then a minimum of 35 m straight portion of the track must be inserted in
between the two arcs of opposite contra flexure so that sudden change of super
elevation from one side of the rail to the other is avoided.

e Bridge Sites: As far as possible large bridges were provided at right angles to the
river flow. If it is not possible to avoid a curve at bridge, the track alignment near the
bridge was provided at least a straight portion of 30-meter-length.

e Hauling capacity of locomotives: The alignment should be decided keeping in mind
that hauling capacity depends upon gradient, speed, loading and method of
operation.

e Freight charges: The distance between two stations should be kept bare minimum
since operation cost increases with distance.

Topography of the areas: The designer considers conditions that may require a sudden
change in alignment. For example, areas that would necessitate connecting long straight
sections with sharp curves should be avoided. Areas that are subject to floods or avalanches
make the construction difficult, expensive and/or unsafe.

The alignment is influenced by terrain. In general, the terrain or topography of an area is
classified as level, rolling or mountainous land. In level terrain, selection of the alignment is
influenced by factors such as the cost of right-of-way, land use, waterways that may require
expensive bridging, existing roads, railroads, and sub-grade conditions. In rolling terrain, a
number of factors need to be considered, including: grade, curvature, depths of cut and
heights of fill, drainage structures, and number of bridges.
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2.4

24.1

ALIGNMENT
Detour Alignment

The detour alignment for DFC corridor has been largely designed to detour heavy
settlement in order to avoid large-scale involuntary resettlement. In addition, there are other
factors also based on site conditions such as topography, design criteria constraints for
providing detour alignment. Since, the major part of detour in Western DFC corridor
traverse through cultivated agricultural land, the project is addressing the task of acquisition
of land, structures and other immovable properties together with issues of livelihood and
social disturbance. Table 2.4.1 shows the major design considerations for detour alignment.

Table 2.4.1 Detour Alignment Pattern of Phase 2 of the Western Corridor

S. No. Parameters Details
1 Alignment JNPT-Vadodara Rewari-Dadri
2 Approximately Length 121 km 137 km
(Including TKD line, 11 km)
3 Ruling Gradient 1in 200 (5/1000)
4 Steepest Gradient in Yards 1in 1200 (0.83/1000)
1in 400 (2.5/1000) exceptional case
5 Gauge 1,676 mm
6 Max Speed 100 km/hr
7 Bank width for double line 135m
8 Slope Embankment 2H: 1V
9 Cutting width for double line | 20.9 m
10 | Slope of cutting 1:1 | 0.25:1t0 1:1
11 Blanketing 0.60 m depth
12 Max degree of curvature 2.5 degree curve (700 m radius)
13 Distance between two tacks | 6.0 m (TKD line is single line)
of DFC
14 Between existing track and | 8.0 m (6.0 m in exceptional cases)
DFC
15 ROW Min: 11 m in Pasodra Min: 16 m in Khajuriwas
Max:109 m in Waki Max:167 m in Jhatta
2.4.2 Parallel Alignment

Parallel alignment has been planned in the JNPT-Vadodara section and in TKD line from
Faridabad to Tuglakabad. The parallel alignment will be confronted with relocation of
illegal slum dwellers, encroachers or squatters who presently reside within and around the
railway stations and shall be subjected to compensation and resettlement due to
improvement of the stations under the DFC project. This chapter has highlighted some
critical parallel sections in Maharashtra and Gujarat Section which needs special attention
from the point of view of rehabilitation and resettlement. Table 2.4.2 shows the design
considerations for parallel alignment in JNPT-Vadodara section.
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Table 2.4.2 Parallel Alignment Pattern for Phase 2 of the Western Corridor

S. No. Parameters Details
1 Alignment JNPT-Vadodara Rewari-Dadri
2 Approximately Length 299 km 8 km (TKD line)
3 Ruling Gradient 1 in 200 (5/1000)
4 Steepest Gradient in Yards 1in 1200 (0.83/1000)
5 Gauge 1,676 mm
6 Max Speed 100 km/hr
7 Max degree of curvature 2.5 degree curve (700 m radius)
8 Distance between two tacks | 6.0 m Single line
of DFC
9 Between existing track and | 8.0 m (6.0 m in exceptional cases)
DFC
10 ROW Min: 4 m in Kopar Min: 10 m in Mewara
Max: 184 m in Vapi Max: 10 m in Mewara

2.4.3 Alignment from Mahim JN to Vasai RD

The proposed alignment has been planned parallel to the existing line. The alignment from
Mahim JN Station to Vasai RD Station had two options about the alignment; one was along
the existing sea side railway route, another was along the east inland route. The inland route
passes close to the Sanjay Gandhi National Park. However, it is difficult to select sea side
route since highly crowded urban residence along the existing railway line does not allow
enough ROW for the DFC. Therefore, the inland route was selected to avoid negative
impact by huge scale of the involuntary resettlement.

2.5 RELEVANT FACILITIES

For DFC, JNPT-Vadodara section has three junction stations and nine crossing stations
between JNPT to Makarpura (Sections 1, 2, 3, 4 and 5). Rewari-Dadri section has a total of
three junction stations and two crossing stations. Details of other utilities such as Road Over
Bridge (ROB), Road Under Bridge (RUB), etc., have been specified in Tables 2.5.1 and
2.5.2.
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Table 2.5.1 Utilities Planned for INPT - Vadodara

JNPT- Bhilad Bhilad-Makarupura (Vadodara)
(Maharashtra) (Gujarat)
Section Sectiojnl Section2 Section3 Section4 Section5
Alignment JNPT- Vaitrarna - Bhilad - Sachin - Baruch -
Vaitrarna Bhilad Sachin Bharuch Makarpura
CPM Mumbai Mumbai Surat Surat/ Vadodara
Vadodara
Junction Station 2 0 0 1 0
Total 3 JNPT, Gothangam
Kharbao
Cross Station 1 3 3 1 1
Total 9 Nilje Palghar, Navsari, | Sanjali Varediya
Gholvad Joravasan
Railway Flyovers 4 0 0 2 1
Total ROB 20 3 26 9 0
Parallel  Existing 12 3 2 1 0
New 5 0 24 8 0
Detour New 3 0 0 0 0
Total RUB 33 11 4 44 53
Span>12.2 m 12 1 0 4 2
Span<12.2 m 21 10 4 40 51
Total Bridges over rivers 211 148 164 88 90
Important Bridge 1 2 8 2 0
Major bridge 30 21 22 25 34
Minor bridge 180 125 134 61 56

Note: Additional Cross Station is under planning.

Table 2.5.2 Utilities Planned for Rewari - Dadri Section

Parameters Value
Section Section 15 Section 16
Alignment Rewari-Dadri (West) Rewari-Dadri (East)
AGM Rewari-Dadri Rewari-Dadri
Junction Station 0 3
Total 3 Pirthala, Dadri and TKD
Cross Station 2 0
Total 2 Dharuhera and Mewat
Railway Flyovers 1 1
Total ROB (Detour) 15 4
Total RUB 44 51
Span>12.2 m 5 0
Span<12.2 m 39 51
Total Bridges over rivers 38 34
Important Bridge 0 2
Major bridge 6 12
Minor bridge 32 20
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2.6

26.1

M)

PROJECT PLANNING

Examination of Alternatives

Overall Examination of Alternatives

The specifications of the line are ¢

ommensurate with high axle load and double-stacked

container transportation. In the early stage of project planning four options were discussed

as given below.

Without Project (Zero Option)

Construction of New Freight Lines (Alt.1),
Construction of New Passenger Lines (Alt.2),
Improvement of Existing Lines (Alt.3)

The process of alternative study was as follow:

Setting of alternatives

Evaluation of merits and
demerits of each alternative

Preliminary (first stage)
evaluation by comparison of
demand and capacity

Second stage cost evaluation

To identify functions and purposes of respective
alternatives and define routes of respective alternatives.

In order to recognize the peculiarities of each alternative,
merits and demerits of respective alternatives are
evaluated qualitatively.

The future demand (using tentative figures) and the line
capacity are compared and consideration is made on
whether or not the alternative can meet the demand. It
shall be noted that since study on the line capacity is not
complete at this stage, the evaluation is done using
provisional figures regarding line capacities in this report.

The cost of each alternative is estimated and evaluated

Based on the study, the following results were turned out:

e Improvement of the existing
from the viewpoint of line cap

line can not satisfy the future traffic demand in 2011
acity.

e The DFC is the most advantageous from the viewpoint of line capacity.

e Improvement of existing lin

e is the most advantageous from the viewpoint of

construction cost, and the DFC follows it.
o Improvement of the existing line has an advantage to other two alternatives from the

viewpoint of social impacts.

From the above evaluation results,

it was concluded that the DFC route is the optimum

option among three alternatives. Keeping this in mind, a new DFC is proposed throughout
the Western Corridor. The main point in examination of alignment has been:

e DFC line Parallel to the existing line
e DFC line Detouring the existing line

The factors which determine the sel

ection between parallel and detour alignments are:
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)

o Flexibility on availability of land width for minimum ROW (even for developing
facilities)

Social considerations for Rehabilitation and Resettlement measures
Environmental Impacts

Security for Future expansion

Cost of construction

Examination of Detail of Alternatives
1) Examination of Detour Alignment

Detour alignment has been mainly proposed to avoid major disturbances to the building
structures as well as to the population residing close to the existing track. Site topography
and technical design criteria constraints near the existing track are the other factors which
also resulted in proposing detour alignment. In Phase 2, the entire mainline section of
Rewari-Dadri is a complete detour. For providing connection to Tuglakabad ICD, a single
TKD line is partly on detour route and partly parallel to the existing Delhi-Mathura line. In
JNPT-Vadodara section, detour has been largely considered (Table 2.4.1) to avoid heavily
built-up areas involving major rehabilitation problems of large number of people and
difficulties in land acquisition even on high cost as well as difficulties in execution of the
project in heavily built-up area. Detour routes have been carefully planned so as to
minimally affect fertile agricultural land though complete avoidance is not possible. In such
cases, each farm owner shall be suitably compensated as per the approved compensation
package plan. Other environmental aspects associated with a new detour route shall be
suitably addressed through appropriate mitigation measures.

Table 2.6.1 shows an indicative comparison of the relative difficulty levels of the key
parameters for the detour and parallel alignments applied in urban and rural/semi urban
areas falling within DFC Western Corridor.

Table 2.6.1 Impact on Urbanised and Rural/Semi Urban Area of the Proposed Corridor
Parameters Urbanized Areas Rural/ semi urban
Detour Parallel Detour Parallel
Flexibility on availability of land width for | More Less More More
minimum ROW (even for developing
facilities)
Ease of implementing Rehabilitation and | Easy Difficult Easy Easy
Resettlement measures
Associated Environmental Impacts Less to | More Less Less
Medium
Security for future expansion More \Very More More
Less
Cost of construction High Very High | Medium Low
to High

Table 2.6.2 shows alternatives for the detour alignments in JNPT-Vadodara section within

DFC Western Corridor.
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Table 2.6.2 Alternatives for Detours in INPT-Vododara Section

S. Number of Selected .
NoO Detour Alternatives Alternative Reason of the selection

- Sharp curve of the existing IR track

1 | Kunde Vahal 3 Alternative 3 | - Main habitation of Kunde Vahal Village getting

Detour bifurcated by DFC track
- Avoidance of metal quarry mountainous site

-Heavy built-up area in and around Dativali Station

2 | Detiwali Detour 1 Alternative 1 - Marshy area near Ulhas Creek

- Many sharp curves of the existing IR track

- Large scale built up area at 3 stations at Vasai
Road, Nalasopara and Virar on existing IR track

3 | Vasai Detour 1 Alternative 1 | - !llegal settlers on railway land at these 3 stations

- Marshy area near Vaitarana River

- Difficult to rebuild 3 ROBs as the area is fully
developed around them

- Difficult to rebuild ROB near Dahanu Road Station
as the area is fully developed

- Dahanu Road Station is already developed as a yard
for suburban services and any access for DFC track

) is not feasible
4 | Dahanu Detour 2 Alternative 2 i . L
- Number of on-going construction activities in and

around existing track leading to and from Dahanu
Road Station

- Existing IR track in Dahanu area is surrounded by
swampy area and number of salt pans

- Large number of illegal slum dwellers within and
around railway land along existing railway track
between Udhna Junction and Surat Junction

5 | Surat Detour 3 Alternative 3 . ] o . .
- Unsuitable site conditions for constructing bridge

on Tapi River on this route

- Expansion of Surat City Development on the
eastward side and towards DFC track

- Heavy built-up area of Bharuch and Ankleshwar
City
Bharuch Detour (a - Number of industrial units close to existing IR track

6 | part of Sanjali 1 Alternative 1 | in Ankleshwar

Nadiad Detour) - Existing bridge at Bharuch is passing through the

main city and an additional bridge cannot be built
here
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Kunde Vahai Detour
From the above qualitative evaluation, it was concluded that providing detour alignment is

considered better than redeveloping difficult stretches in parallel alignment. The detail

Figure 2.6.1 Location of Alternatives for Detours in INPT-Vadodara Section
examination of the detour sections are discussed below:

1.
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i)  Kunde Vahal Detour

The “Kunde Vahal detour” of total length of approximately 3 km is proposed between Jasai
and Panvel Stations which will run on the west side of the existing Central IR track. The
proposed detour alignment will start at Bambavi Village and end at Dapoli Village in Panvel
Tehsil, Raigad District. The selected alternative alignment will traverse the site area
adjoining metal quarry mountainous site and agricultural field, and will cross over the
Dapoli-Targarh State Highway, major stream (Nala) and some shallow ponds. The detour
route has been aligned away from the main habitation area and will pass between outer
boundary of Kunde Vahal Village and Ovale Village.

The need for detour route arose because of technical constraint since the existing IR track in
the section has a sharp curve of a radius of 350 m (5°) which is against the design criteria
specified for DFC alignment such as curve radius of 700 m (2.5°). The two major issues
which came into considerations while selecting the alternatives to the proposed detour
alignment included avoidance of metal quarry mountainous site and minimizing
resettlement at Kunde Vahal Village. The DFC project considered the following three
alternatives (Figure 2.6.1) based on site conditions and design criteria for DFC alignment.

Alternative 1: To smoothen out the radius of curve, it was proposed to provide detour of the
length of 3.45 km from outside of the village. Avoidance of metal quarry mountainous site,
however, was impossible. The existing mountain in the area is presently being developed as
metal quarry site and day by day, they are cut. It was also considered to provide tunnel
alignment, on seeing the extent of quarrying operation in the area, it was, however,
concluded that these mountain would be vanished by the time DFC project come in the stage
of the construction. Moreover, this proposed alignment route was also traversing through a
large area of agricultural land.

Alternative 2: Another alternative was suggested that the proposed alignment with an open
cut to cross over the already degraded mountain would pass through Kunde Vahal Village i.e.
50 to 65 m away from the existing IR track in a stretch of 400 to 500 m. However, many of
the existing habitation in the Kunde Vahal Village were getting affected significantly and
entail the major issue of rehabilitation and resettlement. Further, the local community in the
village was completely getting affected due to a division of village into two parts by DFC
embankment. Since the excavation work in the metal quarry site was under various stages of
development, it was anticipated that this activity would interfere in the development of DFC
Corridor.

Alternative 3: Another alternative was further studied critically to overcome limitations of
the above mentioned options. It was considered to keep alignment route with a total length
of 2.30 km which would pass along the edge of metal quarry mountainous site and between
outer boundary of Kunde Vahal and Ovale Villages as shown in Figure 2.6.1. This alignment
route was finally selected as it gives many advantages — reduced length of detour alignment,
minimal effect on loss of agricultural land, minimal effect on resettlement issue, minimal
interference of quarrying operations on DFC activities, and other social and environmental
benefits. However, this route will affect Electrified High Tension Towers (HTT) line in the
area which probably needs to be relocated and shall be decided on further examination of
the alignment route during the detailed engineering stage.
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Kunde Vahal Village Quarry site Mountain viewed

Quarry site Mouantain ] .
viewed from JNP Tside . > . Viewed from Road From Kunde Vahal Village

Photo 2.6.1 Current Field Situation of the Kunde Vahal Detour
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Figure 2.6.2  Alternatives for the Kunde Vahal Detour

ii) Datiwali Detour

The project will provide the “Datiwali detour” of a total length approximately 5 km between
Nilje and Kopar Road Station on the east side of the existing Central IR track. The proposed
detour alignment will start at Katai Village and end at Ayre Village in Kalyan Tehsil, Thane
District. Other villages falling on the detour route are — Usarghar, Betavadi, Bhopar and
Nandivali. The proposed Datiwali detour will take off after crossing existing IR station at
Nilje and before Datiwali Station. After traversing through undulating terrain with mainly
wasteland area, land covered with only scanty vegetation and some agricultural fields
(Photo 2.6.2), the detour alignment will cross six tracks of Diva-Kalyan main line through
flyover and become parallel on the east side along the Diva-Vasai Road branch line of
Central Railway towards Juchandra Station.
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The DFC project considered only one alternative (as shown in Figure 2.6.2) to the parallel
alignment based on site conditions, technical constraint, and design criteria for DFC
alignment.

Only Alternative: This detour route is needed to avoid built up area in and around Datiwali
Station, marshy area near Ulhas creek, and many sharp curves of existing IR track.
Considering that the parallel alignment would be confronted with a number of difficulties, it
was decided to provide detour route which had an added advantage of reduced length of
alignment. No existing village habitation will be affected by this detour route. In the parallel
alignment immediately after detour and south of Ulhas River, it is proposed to provide
reinforced vertical wall near the built up area where embankment will be approximately
10-meter height.

Photo 2.6.2 Current Field Situation of the Datiwali Detour

-
- -

g
------

Existing Railway
snsnn DFC Detour Route
m———  DFC Parallel Route
National Highway

Figure 2.6.3 Alternatives for the Datiwali Detour

Page 2-14



Final ESIA Report
for Western Corridor of the Dedicated Freight Corridor Project (Phase 2) November 2011

iii) Vasai Detour

The “Vasai detour” of a total length approximately 18 km will be provided between
Juchandra and Vaitarana Stations to overcome a wide array of problems. Vasai detour will
avoid a number of built up areas in between these stations at Vasai Road, Nalasopara and
Virar in particular. In the surrounding area of Vaitarana River, there is marshy land. There
are lots of development activities along the existing Railway track. Also, there are three
Road over Bridges (ROB) which will have to be rebuilt. It is extremely difficult to rebuild
these ROBs as the area is fully developed.

The detour route which is proposed in the project will involve construction of one closed
tunnel having a length of 540 m on a straight alignment and falling in forest Villages
Bhatpadi and Shirgaon of Vasai Taluka in Thane District. Initially, it was planned to build
another closed tunnel of a length 160 m at a distance of 1.5 km from the first tunnel (towards
Juchandra Station) but stone cutting activities for last one year have totally opened up this
particular hill. As a result, the need for constructing any closed tunnel is now precluded and
will now only be an open cut construction.

The parallel alignment was found not feasible due to a large scale built up area at three
stations at Vasai Road, Nalasopara, and Virar in particular where is on the south of Ulhas
River. The construction of residential buildings is on-going nearby to these three stations.
To minimize the number of resettlement, it was found to provide a full scale of detour.

Existing Railway
EEREEE DFC Detour Route
s DFC Parallel Route

National Highway

Figure 2.6.4 Alternatives for the Vasai Detour
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iv) Dahanu Detour

The “Dahanu detour” of a total length approximately 12 km will be provided to by-pass
dense built-up area around existing Suburban Dahanu Road Station of Indian Railways.
Dahanu is a coastal city and a municipal council in Thane District on the western coast of
Maharashtra State. It is located in 120-kilometre-north of Mumbai. The proposed detour
alignment will start at Aagwan Village and end at Ambewadi Village in Dahanu Tehsil,
Thane District. Other villages falling on the detour route are — Saravali, Patilpada, Manfod,
Junnarpada, Nandore, Dahanu, Kasar and Waki. The detour route will traverse through
cultivated land, green area, small orchard farms, some marshy area, and rivulets
(Photo 2.6.3). The proposed detour will also be likely to affect some existing private
structures.

The alignment in Section 2 between Vaitarna and Bhilad will be mostly running parallel to
the existing IR track on the east side except for a detour at Dahanu Road Station. The need
for this detour route emanated mainly from social, environmental, and topographical
constraints. Two alternatives were considered to the parallel alignment (Figure 2.6.4) to
avoid present conditions along the existing railway line.

Alternative 1: Initially, it was planned to provide detour of length of 7 km around Dahanu
Road Station due to the following two reasons.

Firstly, there exists a ROB near Dahanu Road Station which is difficult to re-construct as the
area is fully occupied by residential buildings and the traffic on this ROB is so heavy that it
is not possible to suspend traffic on ROB during re-construction period.

Secondly, as part of the augmentation of the Suburban services, a new goods shed has been
constructed on the south east side of the Dahanu Station and in the north there will be EMU
terminal with circulating area in the east. As a result, it will not be possible to have any
access for the DFC tracks through the yard. Moreover, many new construction activities are
on-going in the area adjoining the station and also along the existing western railway line
before and after Dahanu Station.

Alternative 2: It was found that the above alternative had some limitations. The southern
part of Dahanu Road Station or the eastern side along the existing railway line has swampy
area and also surrounded by a number of salt pans. As a result, this part of area was found
not suitable for providing DFC alignment as it would need extensive soil stabilization
measures for proper foundation treatment to run heavy load DFC trains.

It was, therefore, decided to extend detour route on the southern end by another 5 km to
avoid both swamp area and salt pans. Overall efforts were made to select appropriate
alignment route for detour so as to minimally affect existing vegetation and habitation area
in Dahanu but in view of the DFC design criteria, some area having matured trees will be
affected. The project will compensate the loss of trees by adopting pre-afforestation
measures which will be done in consultation with the Dahanu Taluka Environmental
Protection Authority (DTEPA).
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Aagwan Village area at the start Alignment going on the fringe
of the detour of the green area so as not to
disturb existing vegetation

Saravali Village area and view
of Reliance Thermal Power
Plant in the backdrop

Some ' matured vegetation likely to be
affected in Waki Village

Photo 2.6.3 Current Field Situation of the Dahanu Detour

Existing Railway

DFC Detour Route
DFC Parallel Route

Figure 2.6.5 Alternatives for the Dahanu Detour
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v) Surat Detour

The “Surat detour” of a total length of approximately 21 km is proposed between Sachin and
Gothangam Stations of Indian Railways. The alignment in Section 4 will be running parallel
to the existing Indian Railway alignment on the east side from Sachin Station to Bhedvad
Station. From Bhedvad Station onwards, the DFC alignment will take deflection and run
parallel to the existing Udhna feeder railway line and take full detour route near Devadh
Village. After flying over the Udhna — Jalgaon branch line of Indian Railways, this detour
route will extend up to Gothangam Station. The detour will traverse through plain terrain
and mostly through cultivated agricultural fields, and en route also cross over NH6 and Tapi
River.

This detour route was necessary to avoid heavily built up area of Surat City and Udhna Yard
besides providing a suitable crossing on Tapi River. The three alternatives were considered
based on site conditions, technical constraint and design criteria for DFC alignment. These
are: Alt.1 — Parallel Route, Alt.2 — Full detour from Sachin to Gothangam, and Alt.3 —
Detour at Northern part and parallel with the feeder line.

Alternative 1: It was considered to provide a parallel route along existing railway track.
Considering a large number of illegal settlement along existing railway track between
Udhna Junction and Surat Junction, it was, however, found that this option was not feasible.
In case this alternative is implemented, it would require a large scale of resettlement plan for
illegal slum dwellers and would invite a lot of social issues. Also, site conditions were not
found conducive for construction of important bridge on Tapi River on this route.

Alternative 2: Another alternative was considered to provide full detour from Sachin to
Gothangam. In this alternative, there is no settlement along the alignment route but the
entire route would traverse through cultivated agricultural fields. However, expansion of
Surat City development on the eastward side and towards the DFC line would pose a serious
challenge to this alignment option.

Alternative 3: Another alternative was considered to provide parallel route of 4 km along
the existing feeder line before taking a full detour route at Northern part. In this alternative,
there is no settlement along the alignment route. Considering the further expansion of Surat
City to the eastward side, this alternative would give some advantage as compared to the
Alternative 2 but addressing the entire issue would be difficult due to long and high
embankment of DFC detour on the east side. It is also being considered to provide viaduct
structure after parallel line to the feeder route toward Tapi River Bridge but the cost-benefit
analysis is under consideration.

Slum Dwellers along Railway
Line

Photo 2.6.4 Current Field Situation of the Surat Detour
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Alternative3
Proposed Detour

Existing Railway
DFC Detour Route
DFC Parallel Route

National Highway

Figure 2.6.6 Alternatives for the Surat Detour
vi) Sanjali Nadiad Detour

The project will provide a complete detour route of length approximately 30 km between
Sanjali and Varediya in Section 4 and of length approximately 30 km between Varediya and
Makanpura in Section 5. The proposed alignment from Gothangam Station (end of Surat
Detour) would run parallel to the existing track on east side up to Sanjali. The alignment
crosses Mumabi-Delhi mainline of Indian Railways on north of Sanjali Station by a flyover
and then runs along the detour route on west side of existing track till the end of Phase 2
alignment in JNPT-Vadodara Section.

It was necessary to provide a diversion beyond Sanjali Station to avoid heavily built-up
area of Bharuch and Ankleshwar City and provide proper crossing over Narmada River
(Figure 2.6.6). Ankleshwar is the main industrial town of Gujarat and many industrial
units exist close to the existing railway line. At Bharuch, the existing bridge is passing
through the heart of town and an additional bridge cannot be built here. The detour
alignment will cross over rail line of Bharuch-Dahej by a flyover. En route, the alignment
will also cross many State Highways such as Bharuch-Dahej Road, Ankleshwar-Hashot
Road, Bharuch-Jambursar Road.

The detour alignment in this stretch passes mostly through plain terrain, cultivated
agricultural land, and wasteland. In general, the type of soil in this section is clayey with
patches of black cotton, morrum and sandy soil.

The alignment in Section 5 also runs on a detour route and traverse through mainly farm
lands covered with clayey soil having patches of sandy soil and black cotton soil.
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| Legend
| mcm—wm  Existing Railway

BB EEE DFC Detour Route

Figure 2.6.7 Alternatives for the Bharuch Detour (a part of Sanjali-Nadiad Detour)

The alignment between Rewari and Dadri will be entirely on a new line since it is not
possible to follow parallel alignment due to heavy built-up area, high settlement and a
large number of industrial units close to the existing IR track. The topography of the entire
section is mostly plain except a small portion of stretch near Aravalli Hills. The detour
alignment in this stretch passes mostly through cultivated agricultural land, barren land,
and wasteland. The alignment on en route will cross over Yamuna River, Hindon River,
irrigation canals and eight lane Noida Expressway. DFC will take the alignment along the
contours of the Aravalli Hills near Mewat District and will involve deep rock cutting up to
a depth of 30 m.

The project has also proposed to construct a single line from the DFC mainline near
Faridabad District to Tuglakabad ICD.

2) Detail Examination of Parallel Alignment

Less urbanized areas have more land width available for ROW near the existing railway
track. Even minor rehabilitation and resettlement of illegal settlers who have settled within
or near railway land is cost effective as compared to adopting an option of detour route. All
possible environmental impacts such as drainage, tree cutting, noise and vibration in parallel
alignment could be easily addressed. Also the cost of the project is considerably reduced
even after including cost of compensation for resettlement. Hence for the less developed
areas near the existing IR tracks, the alignment is preferably considered for parallel
alignment. The detail examination of some of the critical parallel sections in Maharashtra
and Gujarat section is discussed below:
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i)  Panvel Parallel Alignment

The main consideration of providing Panvel parallel alignment between Dapoli Station and
Kalamboli Station was to avoid detour route passing through legally protected Matheran
Eco-sensitive zone on east side of Panvel city. Also, there were strong objections from the
local people and community on the detour route. Accordingly parallel alignment was
considered based on wide number of options. The selected alignment route is primarily
parallel except having a small portion of detour route in the form of bulb like loop
(Figure 2.6.7). The parallel alignment deflects away (towards north) from the existing track
of IR after flying over JNPT-Panvel double line and thereafter fly over Panvel-Mangalore
(Konkan Railway) line. The alignment then takes a bulb like loop before again crossing
Panvel-Karjat track by a flyover and then runs parallel to the existing alignment before
coming to Panvel Yard. The main purpose of providing loop was to lower the formation
level at the Matheran ROB in order to avoid rebuilding of the ROB. This has also avoided
taking the elevated track near the existing buildings, heavy built-up area along the existing
line near Panvel Station. The introduction of loop has increased the length of alignment
which would mean an additional construction cost, recurring maintenance cost and longer
lead time for freight trains.

Legend
BINEE  DFC Detour Route
National Highway

o

v

Kye Map

Alternative
Proposed Detour
Earlier

L

Figure 2.6.8 Panvel Parallel Alignment
ii) Dombivli Parallel Alignment

Dombivli parallel route is located on the south of Ulhas River and is in Kalyan Tehsil of
Thane District. Immediately after the end of Dativali Detour, the proposed DFC alignment
will run parallel on the east side of the existing Diva-Vasai Road branch line of Central
Railway up to Juchandra Station of IR. The existing rail line in Dombivli area passes
through the built-up area with high rise residential buildings along the route on both sides.
There is a Central Railway under-crossing at Dombivli area and the possibility of
constructing embankment towards road side is impossible (Photo 2.6.5).
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Initially, it was considered to have the possibility of taking detour on the west side of the
existing city along Ulhas River. Alternatively, after working on different options, it was
decided to keep alignment parallel to the existing IR track. Instead of providing
embankment, it was planned to acquire minimum ROW with 25 m width and construct a
reinforced vertical wall to secure DFC alignment from encroachment or resettlement
activities. Moreover, it was also decided to cross over the existing crossing lines of
Diva-Kalyan main line of Central Railway by high embankment with around 10 m height.
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Road cannot be used for High rise residential buildings
embankment along the existing'railway

jentral Rail under-crossing

Photo 2.6.5 Current Field Situation near Dombivli Parallel

iii) Saphale-Palghar-Boisar Stations Parallel Alignment

Most of the alignment in Section 2 is parallel except detour in Dahanu. On this parallel route,
the project alignment crosses number of existing stations such as Saphale, Kelve Road,
Palghar, Umroli, and Boisar in Palghar Tehsil of Thane District. There are many illegal
settlements, especially near Saphale, Palghar and Boisar Stations. Most of the illegal
occupants have settled within the IR land and posing serious challenge to the
implementation of DFC project.

The project considered two options for dealing with the issue of these slum dwellers or
encroachers or squatters. One option is to provide via duct structure above the station area
without relocation of illegal settlers. The other option is to compensate these illegal dwellers
for their buildings and also some additional payment to relocate by themselves. The second
option has been found to be more cost and time effective. The socio-economic profile of
these squatters is being covered in baseline survey and census and accordingly, the details of
suitable compensation will be integrated in the RRP report.

iv) Vapi-Valsad-Navsari-Sachin Parallel Alignment

The entire Section 3 between Bhilad to Sachin is parallel to the existing IR track on the east
side. The proposed alignment passes through number of existing stations such as Vapi,
Udvada, Pardi, Valsad, Dungri, Bilimora, Amalsad, Ancheli, Vedchha, Navsari, Maroli and
Sachin. In this section, the alignment will cross over number of important rivers. At certain
locations between Navsari and Sachin stretch, river channel is running along the existing IR
track and it will be necessary to provide slope protection works to protect DFC track from
flooding.

There will be number of ROBs in this stretch which needs to be rebuilt. The alignment is
proposed to have elevated track on viaducts while passing through Valsad Yard. Navsari
Station will require resettlement activities before constructing DFC alignment.
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2.6.2 Finalized Project Plans

The finalized DFC project details showing the parallel and detour alignments have been
attached in the report as Appendix-3.

(1) Detour Alignment

Table 2.6.3 shows the summary of finalized detour alignment and details.

Table 2.6.3 Summary of Planned Detours under Phase 2

Name of Detour

Between IR Stations

Approximately
Length (km)

Main Reasons for Provision of Detour

Kundevahal
Detour

Jasai and Panvel

3

Sharp curve of the existing IR track
Main habitation of Kunde Vahal
Village getting bifurcated by DFC
track
Avoidance of
mountainous site

metal quarry

Panvel Loop
(In between Panvel
Parallel)

Dapoli and
Kalamboli

Avoidance of rebuilding of Matheran
ROB

Avoidance of any consideration of
detour route which has to pass through
Matheran Eco-sensitive zone
Avoidance of taking elevated tack near
existing buildings, heavy built up area
Avoidance of electric transmission
lines

Dativali
Detour

(Diva)

Nilje and
Road

Kopar

Heavy built-up area in and around
Dativali Station

Marshy area near Ulhas Creek

- Many sharp curves of the existing
IR track

Vasai Detour

Juchandra and
Vaitarna

18

Large scale built up area at 3 stations
at Vasai Road, Nalasopara and Virar on
existing IR track

Illegal settlers on railway land at these
3 stations

Marshy area near Vaitarana River
Difficult to rebuild 3 ROBs as the area
is fully developed around them

Dahanu Detour

Dahanu Road

12

Difficult to rebuild ROB near Dahanu
Road Station as the area is fully
developed

Dahanu Road Station is already
developed as a yard for suburban
services and any access for DFC track
is not feasible

Number of on-going construction
activities in and around existing track
leading to and from Dahanu Road
Station

Existing IR track in Dahanu area is
surrounded by swampy area and
number of salt pans
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Approximately
Length (km)
Surat detour Sachin and 21 - Large number of illegal slum dwellers
Gothangam within and around railway land along
existing railway track between Udhna
Junction and Surat Junction

- Unsuitable  site  conditions  for
constructing bridge on Tapi River on
this route

- Expansion of Surat City Development
on the eastward side and towards DFC

Name of Detour Between IR Stations Main Reasons for Provision of Detour

track
Sanjali —Nadiad Varediya and 60 - Heavy built-up area of Bharuch and
Makarpura Ankleshwar City

- Number of industrial units close to
existing IR track in Ankleshwar

- Existing bridge at Bharuch is passing
through the main city and an additional
bridge cannot be built here

Rewari-Dadri Rewari to Pirthala 126 - Heavy built-up area, high settlement

(Mainline) and Pirthala to Dadri and a large number of industrial units

close to the existing IR track

- Inadequate provision of land width for
ROW

- Limitations at Tuglakabad Station Yard
to cross DFC line with double stack

containers
Rewari-Dadri Faridabad and 11 None
(TKD line) Tuglakabad
Total 258

(2) Parallel Alignment
The lengths of the sections having parallel alignment details are outlined in Table 2.6.4.

Table 2.6.4 Summary of Planned Parallel Sections under Phase 2

Parallel Sections Length (km) Name of Critical Parallel Section
JNPT-Bhilad (Sections 1 and 2) 156 1. Panvel Parallel in Panvel Tehsil,
Raigad District
2. Dombivli Parallel in Kalyan Tehsil,
Thane District

3. Saphale-Palghra-Boisar Station
Parallel in Palghar Tehsil, Thane

District

Bhilad- Itola (Sections 3, 4 and 5) 143 1. Vapi-Valsad-Navsari-Sachin Parallel
in Gujarat

Rewari-Dadri  (TKD line) 8 None

Total 307
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CHAPTER 3 APPLICABLE ENVIRONMENTAL LAWS, POLICIES

3.1

3.1.1

3.1.2

AND GUIDELINES

Environmental Protection cannot be isolated from the general issues of development. To
achieve progress in al spheres of human development, economy, technology, industrial
production, infrastructure development, and health care should balance with
environmental protection. Over the years, together with spreading of environmental
consciousness, there has been a change in the traditionally held perception that there is a
trade-off between environmental quality and economic growth as people have come to
believe that the two are necessary complimentary.

Comprehensive environmental legidation has grown in the country since 1970. The
Environmental Legislation helpsto plug in gaps and protect environment while devel oping
various project associated with the development of the country. The laws implementation
will help in sustainable development and protects the human health and property as well.
The Ministry of Environment and Forests (MoEF) and the State and Central Pollution
Control Boards together form as the regulatory and administrative core sector.

There are many important environmental legislations which are directly relevant to the
proposed Dedicated Fright Corridor (DFC) Project between JNPT to Vadodara and Rewari
to Dadri. While some legislation are applicable before the execution of the project in terms
of getting clearances/permissions from the statutory authorities before the implementation
of the project, and some needs to be followed at the time of implementation of the project.

APPLICABLE NATIONAL POLICIES AND REGULATIONS
The Environment (Protection) Act, 1986

This act was enacted with the objective of providing for the protection and improvement
of the environment. It empowers the Centra Government to establish authorities [under
section 3(3)] charged with the mandate of preventing environmental pollution in al its
forms and to tackle specific environmental problems that are peculiar to different parts of
the country. Under this Act, the Centra Government is empowered to take measures
necessary to protect and improve the quality of the environment by setting standards for
emissions and discharges; regulating the location of industries; management of hazardous
wastes, and protection of public hedth and welfare. From time to time, the Central
Government issues notifications under the EPA for the protection of ecologically-sensitive
areas or issues guidelines for matters under the EPA. The Act was last amended in 1991.

EIA Notification, 2006 and Amendments

The Environmental Impact Assessment Notification issued by the Ministry of
Environment and Forests, Government of India is governing al developmental
interventions that are taking place in the country. This notification was initially issued by
the MoEF in 1994 and later amended in 2006 based on re-engineered process. The purpose
of this notification is to impose restrictions and prohibitions on the expansion and
modernization of any activity or proposing a new project as specified in Schedule | in any
part of India unless environmental clearance has been accorded by the Centra
Government or State Government in accordance with the procedure specified in the
notification.
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3.1.3

3.14

According to the latest EIA Notification, railway and bridge construction projects do not
appear in the list of Schedule 1 and as such, are exempted from the environmental
clearance process.

The Indian Forest Act, 1927

The Indian Forest Act, 1927 was enacted after repealing the Indian Forest Act, 1878 for
the purpose of consolidating the law relating to forests, the transit of forest produce and
the duty leviable on timber and other forest produce. The Act makes various provisions for
conservation of forests and also provides for the State Government to congtitute any forest
land or waste land as reserved forest which is the property of Government or over which
the Government has proprietary rights, or the whole or any part of the forest produce of
which the Government is entitled. The preamble and other provisions of the Forest Act are
wide enough to cover all categories of forests like reserved forests, village forests,
protected forests, €etc.

Forest Conservation Act, 1980 and its Amendments

This Act provides for the conservation of forests and regulating diversion of forestlands
for non-forest purposes. When any project fals within forestlands, prior clearance is
required from the relevant authorities under the Forest (Conservation) Act, 1980. The
respective State Governments cannot de-reserve any forestland or authorize its use for any
non-forest purposes without approval from the Central Government.

The forest authorities conduct a cost-benefit analysis to assess the loss of forest produce,
loss to environment vis-a-vis benefits of project. Compensatory Afforestation scheme is
prepared to compensate loss of vegetation. The forest authorities identify the degraded
forestland of twice the area of the affected land to develop compensatory forest. Once the
submitted proposals are reviewed, they forward the proposals to the Principal Chief
Conservator of Forests and to the State Secretariat. The State Government recommends the
proposals for further processing and approva to the concerned Regiona Offices of the
Ministry of Environment and Forests in case the total forest area affected islessthan 40 ha,
otherwise the proposals go to the MoEF at the Central level. The detailed procedure for
obtaining clearance under FCA is given in Appendix 8. The current situation with regard
to the process of obtaining clearance for DFC Phase 2 Project is mentioned below:

- For Gulistanpur Reserved Forest in Gautam Buddh Nagar District of U.P, the submitted
application is being reviewed at the District Forest Department. Once al additional
information such as details of tree survey, utility maps for all affected structures within
ROW and others is submitted by DFCCIL, the District Forest Department will
recommend application to the MoEF Regiona Office in Lucknow for Stage | Approval.
It is expected that it may take nearly 3-4 months for obtaining Stage | Approval from
now. Immediately after Stage | Approval, DFCCIL will have to deposit legally required
compensation fee to the Forest Department to cover cost of compensatory afforestation,
at Net Present Value (NPV), felling of trees and its transportation before final approval
will be granted by the State Forest Department.

- For all forest patches in the Recorded Forest Areas in Thane District of Maharashtra,
consolidated proposal has been submitted to the Forest Department. Reconciliation
survey has also been completed along with the Forest Department for all forest patches.
Action on FCA approval for forest and mangrove areas will start once the clearance
under the Wildlife Protection (WPA) Act, 1972 has been granted for the Sanjay Gandhi
National Park. It is expected that it may take nearly 3-4 months for obtaining Stage |
Approval under FCA from now.
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3.1.5

3.1.6

3.1.7

Forest Conservation Rules, 2003 and its Amendments

According to the Forest (Conservation) Rules, 2003 as amended up to February 2004, the
project requires forestry clearance if forest land acquisition is involved. In case of forest
land, if acquisition is less than 40 ha (other than mining project), decision will be taken by
RCCF, and if acquisition is more than 40 ha, the proposal will be sent to Ministry of
Environment and Forests for their approval.

Supreme Court Orders on Forest Conservation and Protected Areas (in the
Thirumulpad Forest Case), 1996 and 2000

The Supreme Court began by reinterpreting the meaning of “forest” as defined in the
Forest Conservation Act, 1980. The Act essentially requires the Central Government
approval for conversion of forest land to non-forest purposes. Till 1996, the Forest
Conservation Act was assumed to apply only to reserved forests. The Supreme Court said
the Act applied to all forests regardless of their legal status or ownership. It also redefined
what congtituted “non-forest purposes’ to include not just mining but also operation of
sawmills. But it did not stop at reinterpreting the law for the cases at hand. The Supreme
Court ordered all such non-forestry activities anywhere in the country that had not
received explicit approval from the Central Government to cease immediately. It also
suspended tree felling everywhere, except in accordance with working plans approved by
the Central Government.

By virtue of the Supreme Court's order dated onl13th of November, 2000, no Forest,
National Park or Sanctuary can be de-reserved without the approval of the Supreme Coulrt.

No non-forest activity is permitted in any National Park or Sanctuary even if prior
approval under the Forest (Conservation) Act, 1980 has been obtained.

The interim order dated on 14th of February, 2000 prohibited the removal of any dead or
decaying trees, grasses, drift wood etc. from any area comprising a National Park or a
Sanctuary notified under Section 18 or 35 of the Wildlife (Protection) Act, 1972.

It was also directed that if any order to the contrary has been passed by any State
Government or other authorities, the operation of the same shall be stayed. In order to
advise the Supreme Court on the various issues concerning forest and wildlife
conservation, the Central Empowered Committee was set up as an authority under Section
3 (3) of the Environment (Protection) Act, 1986 to adjudicate on forest and wildlife related
iSsues.

The Biological Diversity Act, 2002 and its Rules, 2007

This Act was born out of India’s attempt to realise the objectives enshrined in the United
Nations Convention on Biologica Diversity, 1992 which recognizes the sovereign rights
of statesto use their own Biological Resources. This Act provides for the conservation of
biological diversity, sustainable use of its components, and fair and equitable sharing of
the benefits arising out of the use of biological resources, knowledge and for matters
connected therewith or incidental thereto. As per the provision of Act, certain areas which
arerichin biodiversity and encompass unique and representative ecosystems are identified
and designated as biosphere reserve to facilitate its conservation. All restrictions
applicable to protected areas such as National Park and Sanctuaries are also applicable to
the reserves.
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3.1.8 The Wildlife (Protection) Act, 1972 and its Amendment, 2003

The Act was enacted with the objective of effectively protecting the wild life of the
country and to control poaching, smuggling and illegal trade in wildlife and its derivatives.
The Act provides for protection to the listed endangered flora and fauna and ecologically
important protected areas. It empowers the Central and State Governments to declare any
area as a wildlife sanctuary, national park or closed area. It provides for authorities to
administer and implement the Act; regulate the hunting of wild animals; protect specified
plants, sanctuaries, national parks and closed areas; restrict trade or commerce in wild
animals or animal articles; and miscellaneous matters. The detailed procedure for
obtaining clearance under WPA is given in Appendix 8. The clearance procedure has to be
followed for the SGNP under WPA due to the following criteria:

- During the XXI meeting of the Indian Board for Wildlife held on 21st January 2002, a
“Wildlife Conservation Strategy-2002" was adopted wherein point No.9 envisaged that
“lands falling within 10 km of the boundaries of National Parks and Sanctuaries should
be notified as eco-fragile zones under section 3(v) of the Environment (Protection) Act
and Rule 5 Sub rule (viii) & (X) of the Environment (Protection) Rules.” The delineation
of eco-sensitive zones are site specific and relate to regulation, rather than prohibition, of
specific activities. Further, the National Wildlife Action Plan (2002-2016) has dso
indicated areas outside the protected area as vital ecological corridor links to prevent
isolation of fragments of biodiversity. MoEF has al so issued guidelines for declaration of
eco-sensitive zones around National Parks and Wildlife Sanctuaries on 9th February
2011 in pursuance to the decision taken by the National Board for Wildlife.

For Sanjay Gandhi National Park in Thane District of Maharashtra, although the
proposed DFC alignment route passes through the reserved forest area outside the range
boundary of the Protected Area, the provision of above mentioned criteriais attracted in
case of DFC project resulting in requirement for clearance. As a result, DFCCIL has
aready submitted proposal for obtaining clearance under WPA. The proposal has already
been scrutinized and forwarded to the PCCF, State Board of Wildlife in Nagpur,
Maharashtra. From here, the application will come for further scrutiny to the National
Board of Wildlife in MoEF's Regiona Office in Bhopal. It is expected that it may take
nearly 2 - 3 months for obtaining final clearance after approval from the Central
Empowered Committee of the Hon’ ble Supreme Court of India.

3.1.9 The Scheduled Tribes and Other Traditional Forest Dwellers (Recognition of
Forest Rights) Act, 2006 and its Rules, 2007

This Act recognises the rights of forest-dwelling Scheduled Tribes and other traditional
forest dwellers over the forest areas inhabited and provided a framework for their right.
This Act became effective from 1st January, 2008. According to this Act, the proposals
submitted under the Forest (Conservation) Act, 1980 for diversion of forest land that
non-forest purposes are required to enclose evidences from the respective State
Government or the concerned Gram Panchayat. It supports that settlement of rights (if
any) under FRA, 2006 will be initiated and completed or bearing on operationalization of
the FRA before the proposals are granted for the final approval. NOC under FRA is
required by DCF before forwarding the submitted application to the Nodal Officer.

For forest patches both in Thane District, Maharashtra and Gautam Buddh Nagar District,
U.P, DFCCIL isin process to give application to the District Revenue Officer with a copy
to the District Collector to check rights for tribal or forest dwellersin the plots affected by
the DFC Project. Once this has been checked by the District Revenue Officer, he will give
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3.1.10

3.1.11

3.1.12

3.1.13

his report to the District Collector who will issue NOC to be used for FCA clearance. It is
expected that this NOC will be obtained by DFCCIL soon.

Noise Pollution Regulation and Control Rules, 2000

As a result of considering the deleterious and psychological effects of the noise pollution
on human well-being, the rules for noise pollution came into force in 2000. According to
the provisions of the Rules, a person could make a complaint to the designated authority in
the event that the actual noise levels exceed the ambient noise standards by 10 db (A) or
more as compared to the standards prescribed in the Schedule of the Rules. The designated
authority will take action against violator in accordance with the provisions of these rules
or other laws in force. The above rules are applicable at the time of the execution of the
project. The equipment used during the construction should have acoustic enclosure.

Air (Prevention and Control of Pollution) Act, 1981

This Act provides for the prevention, control and abatement of air pollution. It is applied
when air polluting activity in an air pollution control area or when emissions of any air
pollutants into the atmosphere exceed the standards set by the Central and State Boards.

Water (Prevention and Control of Pollution) Act, 1974

The Water (Prevention and Control of Pollution) Act, 1974 resulted in the establishment of
the Central and State level Pollution Control Boards which responsibilities include
managing water quality and effluent standards, as well as monitoring water quality,
prosecuting offenders and issuing licenses for construction and operation of certain
facilities.

Railways (Amendment) Act, 2008

The Railways Act, 1989 was amended in 2008, which is called the Railways (Amendment)
Act, 2008 (RAA 2008). The RAA 2008 provides land acquisition process and procedures
for the special railway projects such as DFC, including valuation method of land
compensation. The amendments include insertion of following clauses:

- 7A (competent authority) means any person authorized by the central Government by
notification, to perform the functions of the competent authority for such area as may be
specified in the notification;- 29A (person interested) — (i) al persons claiming an
interest in compensation to be made on account of the acquisition of land under this Act;
(i) tribals and other traditional forest dwellers, who have lost any traditional rights
recognized under the Scheduled Tribes and Other Traditiona Forest Dwellers
(Recognition of Forest Rights) Act, 2006; (iii) a person interested in an easement affecting
the land; and (iv) persons having tenancy rights under the relevant Sate laws;

- 37A (specia railway project) — means a project, notified as such by the Central
Government from time to time, for providing national infrastructure for a public purpose
in aspecified timeframe, covering one or more States or the Union territories,

- Chapter IVA —Land Acquisition for a Special Railway Project.

The main elements of Chapter IVA are shown below:
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Table 3.1.1 Main Element of Chapter IVA - Land Acquisition for a Special Railway Project,

Railways (Amendment) Act, 2008

Section Description
20A Power to acquire|Declaration of intention to acquire land which required for execution of a
land, etc. special railway project. This is the first notification and empowers the
competent authority to cause the substance of the notification.
20D Hearing of | Objections must be made by interested persons within 30 days from the date
objections, etc. |of publication of the notification under sub-section (1) of section 20A.
20E Declaration of |On publication of the declaration under sub-section (1), the land shall vest
acquisition absolutely in the Central Government.
20F Determination of |Amount to be paid as compensation shall be determined by an order of the
amount payable|competent authority. The competent authority shall make an award under this
as compensation |section within a period of one year from the date of publication of the
declaration.
20G Criterion for|e  The competent authority shall adopt the following criteria in assessing
determination of and determining the market-value of the land - (i) the minimum land
market value of value, if any, specified in the Indian Stamp Act, 1899, for the registration
land of sale deeds in the area, where the land is situated; or (ii) the average of
the sale price for similar type of land situated in the village or vicinity,
ascertained from not less than fifty per cent of the sale deeds registered
during the preceding three years, where higher price has been paid,
whichever is higher.

e The competent authority shall, before assessing and determining the
market value of the land being acquired under this Act - (@) ascertain the
intended land use category of such land; and (b) take into account the
value of the land of the intended category in the adjoining areas or
vicinity, for the purpose of determination of the market-value of the land
being acquired.

e |In determining the market-value of the building and other immovable
property or assets attached to the land or buildings which are to be
acquired, the competent authority may use the services of a competent
engineer or any other speciaist in the relevant field, as may be
considered necessary by the competent authority.

e The competent authority may, for the purpose of determining the value
of trees and plants, use the services of experienced persons in the field of
agriculture, forestry, horticulture, sericulture, or any other field, as may
be considered necessary by him.

e For the purpose of assessing the value of the standing crops damaged
during the process of land acquisition proceedings, the competent
authority may utilize the services of experienced persons in the field of
agriculture as he considers necessary.

201 Power to take|To surrender or deliver possession thereof to the competent authority or any
possession person duly authorized by it in this behalf within a period of 60 days of the

service of the notice.

20N Land Acquisition|Nothing in the LA Act, 1894 shall apply to an acquisition under thisAct.
Act 1 of 1894
not to apply

200 Applicationof |The Provisions of The NRRP, 2007 For The Project Affected Families,
the National Notified By The Government of India In The Ministry of Rural Development
Rehabilitation  |vide number F.26011/4/2007-LRD, dated the 31% October, 2007, shall apply
and Resettlement |in respect of acquisition of land by the Central Government under thisAct.
Policy (NRRP),
2007 to persons
affected due to
land acquisition

Flow of theland

acquisition process under the RAA 2008 is shown bel ow.
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| Issuance of Notification on __ Detailed information of the Land Acquisition
1 | declaration of intention on land acquisition Plan is publicized.
Lawful to do surveys | (Sec.20A)
v
[ Field survey ] [ Receipt of objection to the land acquisition } mx';ﬁiggﬁn date of the notification.
over 30 days (Sec.20B) l (Sec.20D)

| Submission of a report

| from competent authority to the Central Gov. |(sec.20E)

max 1 year ¥

| Issuance of Notification on The notification(20A) cease

| declaration of land acquisition (SeczoE) if no notification(20E) in a year.
l -------------------------- No question after the declaration.
Is.sua.nc.e of quhc Noticeon | The notice states the particulars of the land.
invitation claims on land Se.20F
max 1.5 year ‘ (Sec.20F)
Determination of amount
payable as compensation (Sec.20F)
( & All process lapse, if no awarded is made
¥ | Award of compensation } ----------- in a year after the declaration (20E), but
ASAP, but not fixed in RAA 2008 l 6 month-extension under avoidable condition.

(

l Payment of compensation ]

|

[ Taking possession of the land by the Central Gov. ]

Source: Prepared based on the RAA 2008
Figure 3.1.1 Flow of Land Acquisition Process under the Railways (Amendment) Act, 2008

3.1.14

3.1.15

D

Land Acquisition Act, 1984 and its Amendment

In India, land is acquired by the Government for a public purpose under the principles of
eminent domain, that is, the Government has the first right for land. Land is acquired by
Government most commonly under the Land Acquisition Act of 1894 modified in 1984.
The amendment of 1984 extended the scope of the definition of public purpose and some
of its norms related to time, amount and procedures of compensation. However, the Act in
essence remains unchanged. The Act is applicable to the whole of country except the State
of Jammu and Kashmir. The land needed for the DFC project will be acquired under the
LA Act of 1894 and compensated as per the provisions of Act unless decided otherwise by
the Government. Land acquisition under the Act on an average takes two or three years.
However, there is a provision of emergency clause under the Land Acquisition Act. This
clause is not invoked to acquire land. The compensation as per Land Acquisition Act
includes the award amount, 30% solatium and interest of 12% from the date of U/s 4A.
The valuation of trees and other immovable properties on the land is compensated based
on the rates decided by the competent authority in consultation with concerned
departments for the purpose of payment of compensation.

Other Relevant Acts

Ancient Monuments & Archaeological Sites& RemainsAct, 1958
The Archaeologica Survey of India administers the Ancient Monuments and
Archaeological Sites and Remains Act, 1958 to provide for prohibited and regulated areas

around monuments of national importance. According to this act, the area falling within
100 m radius from the peripheries of the protected monument is declared as prohibited

Page 3-7



Final ESIA Report
for Western Corridor of the Dedicated Freight Corridor Project (Phase 2) November 2011

)

©)

(4)

area and to the extent of 200 m as a regulated area. No development activity is permitted
within a 100 m radius and for the radius between 100 to 200 m, construction could be
made only in accordance with the terms and conditions of the licence granted by the
Director Genera of the Archaeological Survey of India. Conservation for the designated
protected monuments/sitesremains is addressed by the existing legidation. (However,
there are several cultural propertiesin the project area that are not “protected”, but are of
significant cultural or religious value to the local community. No procedure exists at
present for conservation of these “smaller” cultural properties.)

Ancient Monuments & Archaeological Sites & Remains (Amendment and
Validation) Act, 2010

This act has been enacted to amend the Ancient Monuments and Archaeological Sites and
Remains Act, 1958 by inserting provisions for validation of certain actions taken by the
Government under the principal act and came into force on January 23, 2010. This
amended Act has to be interpreted together with the principal act of 1958. The limits of
prohibited area and regulated area around the monuments, archaeological sites and
remains declared by the Central Government as protected have been specified in the
principal act as 100 m and 200 m, respectively. These limits may be further extended on
the basis of gradation and classification of the monuments, archaeologica sites and
remains to be done by the Nationa Monument Authority (NMA), which is to be
constituted by the Government under this amended act. The act has also specified the
composition, functions and responsibility of the Authority.

As per the provisions of this act, no permission for construction of any public projects or
any other nature shall be granted in the prohibited areas of the protected monument and
protected area. However, permission for repair and renovation could be granted on the
recommendation of the NMA, subject to the condition that the building or structure is
pre-1992 or permission for construction or reconstruction of such building or structure was
granted by the Archaeological Survey of India. In respect of regulated area, permission
may be granted for construction, reconstruction, repair and renovation on the basis of
recommendation of the NMA duly taking into account heritage bye-laws which shall be
prepared in respect of each protected monument and protected area.

Cultural Environment Related Act, 1958

As aresult of growing interest in cultural heritage in the nation, both government agencies
and NGOs concerned with the preservation and conservation of this heritage. The
Archaeological Survey of India under the Ministry of Culture is the primary organization
for the archaeological researches and protection of the cultural heritage of the nation. A
maintenance of ancient monuments and archaeological sites and remains of national
importance is main concern of the organization. It regulates all archaeological activitiesin
the country as per the provisions of the Ancient Monuments and Archaeologica Sites and
Remains Act, 1958 aswell asAntiquities and Art Treasure Act, 1972.

Regulation / Act governing Vibration

There is no prevailing regulation/standard in India governing train induced ground
vibrations. Regulationg/standards prevailing in other countries such as USA, Japan, and
Sweden, etc. have been reviewed and compared with the findings of vibration monitoring
in its respective chapter. Vibration Regulation Law in Japan issued by Ministry of the
Environment, Government of Japan stipulates to preserve living environment and
contribute to protection of the people’s health by regulating vibration. As per this law,
standards for vibration emitted from specified construction works and limits for motor
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vehicle vibration have been provided for different land use pattern. As per USA Federa
Transit Administration, the criteria for environment impact from ground-borne vibration
are based on the maximum root-mean- sguare vibration levels for repeated events from
same source. Experience based on international standards provides a good foundation for
predicting and controlling annoyance from ground-borne vibrations in residential areas as
well asinterference with vibration- sensitive activities.

Public Liability InsuranceAct, 1991 and itsAmendment, 1992

This act imposes on the owner the liability to provide immediate relief in respect of death
or injury to any person or damage to any property resulting from an accident while
handling any of the notified hazardous chemicals. This relief has to be provided on a'"no
fault" basis. Owner handling hazardous chemicals has to take an insurance policy of an
amount equal to its "paid up capital" or up to Indian Rupees 500 million, whichever isless.
The palicy hasto be renewed every year. New undertakings have to take this policy before
the commencement of the activity. The owner aso has to pay an amount equa to its
annual premium to the Centra Government's Environment Relief Fund (ERF). The
payment under the Act is only for the immediate rdief; owners shall have to provide the
final compensation, if any, arising out of the legal proceedings.

National Green Tribunal Act, 2010

The National Green Tribunal has been established on October 18, 2010 under the Nationa
Green Tribunal Act, 2010 for effective and expeditious disposal of cases relating to
environmental protection and conservation of forests and other natural resources including
enforcement of any legal right relating to environment and giving relief and compensation
for damages to persons and property and for matters connected therewith or incidenta
thereto. It is a specidized judicial body equipped with the necessary expertise to handle
environmental disputes involving multi-disciplinary issues. The Tribunal is not bound by
the procedure laid down under the Code of Civil Procedure, 1908, but shall be guided by
the principles of natural justice. The Tribunal's dedicated jurisdiction in environmental
mattersisto provide speedy environmental justice and help reduce the burden of litigation
in the higher courts. The Tribunal is mandated to make and endeavour for disposal of
applications or appeals finally within 6 months of filing of the same.

National Green Tribunal (Practices and Procedure) Rules, 2011

The procedure for hearing applications, appeals and other matters under the National
Green Tribunal Act, 2010 has been laid down in National Green Tribunal (Practice &
Procedure) Rules, 2011 notified vide Government of India Notification dated 4™ April
2011. The rules specify the minimum compoasition of tribunal for hearing an application or
appeal, circuit powers of the Chairperson to delegate powers to a judicial member of the
Tribunal, procedure for filing application or appeal, place of filing and hearing of appeal,
functions of registrar of tribunal, procedure for relief and compensation, procedure for
documentation of case and other procedural and administrative matters related to the
Tribunal. The Selection Committee comprises of persons of high repute and experts in
their field and recommendations of the candidates for appointment as members in the
NGT are based purely on merit.

Applicable Cross-Sectoral Laws
There are a number of laws that are cutting across all sectors and development process of

the country. Some of these are directly relevant especialy during the construction stage
and are listed below.

Page 3-9



Final ESIA Report
for Western Corridor of the Dedicated Freight Corridor Project (Phase 2) November 2011

3.2

3.2.1

3.2.2

Table 3.1.2 Applicable Cross-Sectoral Laws

Applicable GOl Acts | Year Objective

Minimum Wages Act 1948 |As per this act, the employer is supposed to pay not less than the
minimum wages fixed by appropriate Government.

Child Labor (Prohibition| 1986 |This Act prohibits employment of children below 14 years of age

and Regulation) Act in building and construction industry covering Railway.

The LaborsAct 1988 |The hedlth and safety of workers employed in construction work
etc.

The Factories Act 1948 |Health and safety considerations for workers

Workmen'’s 1923 |This act provides for compensation in case of injury by accidents

Compensation Act arising out of and during the course of employment.

Contract Labor| 1970 |This act provides for certain welfare measures to be provided by

(Regulation and the contractor to contract labor.

Aboalition) Act

The Building and other| 1996 |All the establishments who carry on any building or other
Construction ~ Workers construction work and employ 10 or more workers are covered
Act under this Act. The employer is required to provide safety
measures at construction work site and other welfare measures
such as canteens, first-aid facilities, ambulance, housing
accommodation for Workers near the workplace etc.

APPLICABLE GUIDELINES AND POLICIES/STRATEGIES
JICA Guidelines for Environmental and Social Considerations, April 2010

Japan International Cooperation Agency (JICA) considers environmental and social
considerations as environmental impacts on air, water, soil, ecosystem, fauna and flora as
well as social impacts including involuntary resettlement and respect for human rights of
indigenous people and so on. Environmental Impact Assessment by JICA means
evaluating environmental and social impacts that projects are likely to have, analyzing
aternative plans and preparing adequate mitigation measures and monitoring plans in
accordance with laws or guidelines of the recipient governments.

While project proponents etc. bear the ultimate responsibility for the environmental and
social considerations of projects, JJICA supports and examines appropriate environmental
and social considerations undertaken by project proponents to avoid or minimize
development projects’ impacts on the environment and local communities, and to prevent
the occurrence of unacceptable adverse impacts. JICA thus promotes sustainable
development in developing countries. In these guidelines, JICA has created clear
requirements regarding environmental and social considerations, which project proponents
must meet. JICA provides project proponents with support in order to facilitate the
achievement of these requirements through the preparation and implementation of
cooperation projects. JJCA examines undertakings by project proponents in accordance
with the requirements, and makes adequate decisions regarding environmental and social
considerations on the basis of examination results.

JBIC Guidelines for Confirmation of Environmental and Social
Considerations, 2002

JBIC established "Japan Bank for International Cooperation Guidelines for Confirmation
of Environmental and Social Considerations' on April 1, 2002, as unified guidelines of
two environmental guidelines applied to International Financia Operations and Overseas
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3.2.3

Economic Cooperation Operations respectively. The Guidelines has been implemented
from October 1, 2003.

JBIC Guidelines give guiding principles related to environmental consideration by JBIC in
its appraisal of a project. They also give the environmental matters to be considered and
environmental measures to be prepared by the recipient country in the planning and
preparation stages of a project. Projects have been categorized into three basic categories
A, B and C depending upon extent of involvement of significant environmental and social
issues similar to other funding agencies such as World Bank and ADB.

As per JBIC guideline, projects must, in principle, be undertaken outside protected areas
that are specifically designated by laws or ordinances of the government for the
conservation of nature or cultural heritage (excluding projects which primary objectives
are to promote the protection or restoration of such designated areas). Projects are also not
to impose significant adverse impact on designated conservation aress.

JBIC guidelines focus on participation by stakeholders as loca community inhabitants
who will be affected by the project. They require the project executor to solicit
stakeholders' participation from the project planning stage. The checklist to be confirmed
by JBIC now includes social considerations pertaining to resettlement, indigenous people
and women. Also more strengthened than in the previous guidelines is a provision on
information disclosure. JBIC is required to make public such items as the category
classification of the project prior to loan approval.

Projects must be adequately coordinated so that they are accepted in a manner that is
socially appropriate to the country and locality in which the project is planned. For
projects with a potentially large environmental impact, sufficient consultations with
stakeholders, such as local residents, must be conducted via disclosure of information
from an early stage where alternative proposals for the project plans may be examined.
The outcome of such consultations must be incorporated into the contents of the project
plan; appropriate consideration must be given to vulnerable socia groups, such as women,
children, the elderly, the poor and ethnic minorities, all of whom are susceptible to
environmental and social impact and who may have little access to the decision-making
process within society.

Involuntary resettlement and loss of means of livelihood are to be avoided where feasible,
exploring al viable aternatives. When, after such examination, it is proved unfeasible,
effective measures to minimize impact and to compensate for losses must be agreed upon
with the people who will be affected.

People to be resettled involuntarily and people whose means of livelihood will be hindered
or lost must be sufficiently compensated and supported by the project proponents, etc. in
timely manner. The project proponents, etc. must make efforts to enable the people
affected by the project, to improve their standard of living, income opportunities and
production levels, or at least to restore them to pre-project levels.

Appropriate participation by the people affected and their communities must be promoted
in planning, implementation and monitoring of involuntary resettlement plans and against
the loss of their means of livelihood.

Other Donors’ Guidelines for Environmental and Social Considerations

In addition to JICA, other international donors such as the World Bank (WB) and the
Asian Development Bank (ADB) are planning to finance the DFC Project for the other
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sections in the Eastern Corridor. While each donor applies their own environmental policy
for the project, environmental and social considerations should be well harmonized in
adequate matter not to cause deviation among the railway sections under the same project
on the environmental and socia considerations.

Magjor safeguard policies and environmental guidelines for those donors are shown below:
1) WB

- Operationa Policy 4.01 and Bank Procedure 4.01 (OP/BP 4.01): Environmental
Assessment, 1999

- OP/BP 4.04: Natura Habitats, 2001

- OP/BP 4.36: Forests, 2002

- OP/BP 4.11: Physical Cultural Resources, 2006

- OP/BP 4.12: Involuntary Resettlement, December 2001

- OP/BP 4.10: Indigenous Peoples, July 2005

- Environmental Assessment Sourcebook, 1991 (updated chapter by chapter)

2) ADB
- The Bank’ s Policy on Environment, November 2002
- The Bank’ s Palicy on Involuntary Resettlement, August 1995
- The Bank’ s Palicy on Indigenous Peoples, April 1998
- Operations Manua on BP: Environment Considerations, September 2006
- Operations Manual on BP: Involuntary Resettlement, September 2006
- Operations Manual on BP: Indigenous Peopl es, September 2006
- ADB Environmental Assessment Guidelines, 2003
- Handbook on Resettlement: A Guide to Good Practice, 1998

3.2.4 The National Environmental Policy (NEP), 2006

3.2.5

The Nationa Environmental Policy (NEP), 2006 is a response to national commitment to
clean environment mandated in the Indian Constitution and is intended to mainstream
environmental concerns in al development activities. NEP recognizes environmental
degradation as a major causal factor in enhancing and perpetuating poverty particularly
among the rural poor. One of the key objectives of NEP is to integrate environmental
concerns into policies, plans, programmes and projects for economic and socia
development. This policy has evolved from the recognition that only such development is
sustainable, which respects environmental and ecological constraints. In order to achieve
sustainable development, environmental protection shall constitute an integral part of the
devel opment process and cannot be considered in isolation fromiit.

National Forest Policies

The Ministry of Food and Agriculture formulated the National Forest Policy to be
followed in the management of State Forests in the country long time back in 1952.
However, forests in the country have seriously degraded over a period of time. As aresult,
the Forest Policy was revised in 1988 to review the situation and to evolve a new strategy
of forest conservation. The principal aim of new Forest Policy is to ensure environmental
stability and maintenance of ecological balance including atmospheric equilibrium which
is vital for sustenance of all life forms, human, animal and plant. The derivation of direct
economic impact must be subordinated to this principa aim. The policy envisages in
enhancing the forest coverage of the country to 33% of total geographical area of the
country.
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3.2.6 National Rehabilitation and Resettlement Policy, 2007

3.3

3.3.1

3.3.2

The National Rehabilitation and Resettlement Policy, 2007 (NRRP 2007) for Project
Affected Families (PAFS) have been prepared by the Department of Land Resources,
Ministry of Rural Development, and Government of India. The policy stipulates the
minimum benefits to be ensured for persons displaced due to acquisition of land for public
purposes. The objectives of the Policy are shown below:

- to minimize displacement and to identify the non-displacing or least-displacing
aternatives,

- to plan the Resettlement and Rehabilitation of project affected families (PAFs),
or project affected households (PAHS), including tribal and vulnerable
households;

- to provide improved standard of living to PAFs or PAHSs; and

- to facilitate a harmonious rel ationship between the requiring body and PAFs.

The Policy is applicable to projects displacing 400 or more families enmasse in plain areas,
0r200 or more families enmasse in tribal or hilly areas, Desert Development Programme
(DDP) blocks, areas mentioned in Schedule V and Schedule VI of the Congitution of
India. However, the basic principles of policy can be applied to rehabilitation and
resettlement of PAFs regardless of the number of PAFs. The policy provides specific
measures for vulnerable and poor groups. As of now there is no law on rehabilitation and
resettlement in the country. The Rehabilitation and Resettlement Bill 2007 (Bill No. 98 of
2007) has been introduced in the Lower House (Lok Sabha) of the Indian Parliament.

OTHER RELEVANT RULES, NOTIFICATIONS AND STANDARDS
Fly Ash Utilisation Notification, 1999 and its Amendment, 2003

As per the provisions of the Fly Ash Notification, 14th September 1999 as amended up to
17" August 2003, under the Environment (Protection) Act, 1986, it is mandatory that
every agency, person or organisation shall utilise fly ash for construction of roads or
flyovers or embankments or any other construction activity from the thermal power plants
located within a radius of 100 kilometres of the construction site. This Notification
recognizesthat it is necessary to protect the environment, conserve top soil and prevent the
dumping and disposal of fly ash discharged from coal or lignite based thermal power
plants on land. It is envisaged that by effective implementation of the requirements of this
Notification, the need for the excavation of top soil for manufacture of bricks shall be
restricted and the utilisation of fly ash in the manufacture of building materials and in
construction activity shall be promoted.

Hazardous Wastes (Management, Handling and Transboundary Movement)
Rules, 2008 and its Amendments

The management of hazardous waste is a complex set of rules which together combine to
form the legal regime. The objective of these rules is to ensure environmentally sound
management of al hazardous materials and to enable recovery and/or use of useful
materials from hazardous waste destined for final disposal. Under these rules the definition
of hazardous waste is divided into two definitions. hazardous waste and hazardous
material. The rules establish the responsibility for the safe and environmentally sound
handling of environmental waste by any ‘occupier’ of hazardous waste. An occupier is a
person who has under his charge, any plant or factory producing hazardous waste or who
holds hazardous waste. ‘ Recycling’ is defined as reclamation or reprocessing of hazardous
waste in an environmentally sound manner for the original purpose or for other purposes.
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3.3.3

‘Reuse’ means the use of a hazardous waste for a purpose of its original use or other use.
Hazardous waste held by an *occupier’ must be sent or sold to a recycler or re-processor
who is authorised to dispose of it in the proper manner.

Furthermore, a person engaged in the generation, processing, treatment, package, storage,
transportation, use, collection and destruction, conversion, offering for sale and any
occupier must obtain an authorization from the respective State Pollution Control Board.

Coastal Regulation Zone Notification, 2011

The Coastal Regulation Zone (CRZ) Natification, 2011 which has replaced the Coastal
Regulation Zone Notification of 1991 regulates development activities along coastal
stretches. The recent Notification has specifically included the following:

- The definition of CRZ has been widened to include the land area from “High Tide Line”
(HTL) to 500 m on the landward side, as well as the land area between HTL to 100 m or
width of the creek, whichever is less, on the landward side along tidal influenced water
bodies connected to the sea. The CRZ also includes, for the first time, water area up to 12
nautical miles in the sea and the entire water area of a tidal water body such as creek,
river, estuary without imposing any restrictions of fishing activities. Thus, the main
change in the scope of regulation has been to expand the CRZ to include territorial
waters as a protected zone.

Hazard Mapping Mechanism: The 1991 Notification does not take into account the
coastal hazards including the impact of the sea level rise. The hazard mapping based on
tides, waves, sea level rise and shoreline change are included and provisions to give
adeguate safeguards to infrastructure and habitation of local communities incorporated.

The concept of classification of CRZ into four zones has continued in the 2011
notification with the following delineation:

e CRZ I- ecologically sensitive areas such as mangroves, cora reefs, sat
marshes, turtle nesting ground and the inter-tidal zone.
CRZ I1- areas close to the shoreline, and which have been developed.

e CRZ Ill- Coadtal areas that are not substantially built up, including rural
coastal areas.

e CRZIV-water areafrom LTL to thelimit of territorial waters of India

Preparation of Action Plans: The 1991 Notification does not lay down adequate measures
for the control of the pollution. The State and Union Territory Government are directed
to prepare an action plan to mitigate discharge of untreated waste, effluent, sewage
including solid waste in a time bound manner. Necessary budget to deal with pollution
related activities are to be provided by State/lUT Government. The Central Pollution
control Board shall monitor the implementation

Classification of Erosion Prone Areas. The 1991 Notification does not provide for
restriction on port development and other fore shore developmental activities along the
coasts which are erosion prone. Mgjority of the erosion being caused is due to
anthropogenic activities. Keeping in views this irreversible damage to the coast a
provision isincorporated in the amended Notification.

[In the case where the proposed DFC line is passing through mangrove areas in Thane
District and creek area in Raigad District as well as the new bridge is to be constructed
near Vaitarna and Ulhas Riversin further change of the project design, clearance under this
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3.3.4

D

)

new CRZ Notification may be required. Although this Notification does not say
specifically for Railway projects, however, in general, construction, operation or
decommissioning of projects involving actions which could cause physical changes in the
locality (topography, land use, changes in water bodies) have to undergo clearance
requirement.]

MoEF Eco-sensitive Area Notifications

Ministry of Environment and Forests, Government of India from time to time has brought
out various Notifications on Eco-sensitive area across the country. These Notifications
clearly mentions the prohibitive/ restricted activities and the minimum distance to be
maintained for any sort of activities. These include 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 eco-sensitive areas. The
relevant natifications applicable to the DFC Phase 2 Project are listed bel ow:

Aravalli ESA Notification, 1992 and its Amendments

Under Section 3(1) and 3(2)(v) of the Environment (Protection) Act, 1986 and the rule
5(3)(d) of the Environment (Protection) Rules, 1986, this Notification has restricted
certain activities in specified area of the Aravalli Range which are causing environmental
degradation in the region. This Notification prohibits carrying in on certain processes and
operations without prior permission, in the areas specified in the Notification. This
includes location of any new industry including expansion/modernisation, mining
operations, cutting of trees, construction of any cluster of dwelling units, farm houses,
sheds, community centres, and any other activity connected with such construction
including the roads, and el ectrification.

[Since the responsibility of implementation of this Notification lies with the respective
States, the applicability of legal procedures to the DFC Project, if any, needs to be
confirmed with the District level revenue officials such as Collector, Tehsildar to avoid
unforeseen risk at the later stages.]

Dahanu ESA Notification, 1991 and itsAmendments

Dahanu area which comes under the Thane district in the State of Maharashtra has
mangrove forests, which is considered to be eco-sensitive area and several legidations are
supporting to safeguard of the mangrove areas in the district. Through this Notification,
the Central Government in consultation with the Government of Maharashtra declared
entire Dahanu Taluka as an ecologicaly fragile area and to impose restrictions on the
setting up of industries which have detrimental effect on the environment. Further, an
Authority known as Dahanu Taluka Environment Protection Authority (DTEPA) was
constituted to exclusively monitor the activitiesin the area and implement all provisions as
mentioned in the Notification.

To verify the provisons of this Notification as applicable to DFC Phase 2 Project,
clarification was sought from DTEPA. DTEPA has informed that it has introduced the
concept of Pre-afforestation i.e. ten trees are required to be planted and survived for each
tree cut. The Deputy Conservator of Forests, Dahanu will prepare Pre-afforestation
Scheme for plantation of trees and will give Plans and Estimates for implementation of the
Pre-afforestation scheme. DFCCIL will be required to deposit necessary funds/socia costs
with the Deputy Conservator of Forests, Dahanu for implementation of Pre-afforestation
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3.4

3.4.1

D

2

©)

Scheme. Besides this, no other sort of permission has been indicated by DTEPA to
DFCCIL in order to comply with the statutory requirement of this Notification.

APPLICABLE STATE LEVEL LEGISLATIONS
Important Tree Felling Acts
Mahar ashtra 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 16 species of trees which are specified
in the Schedule of the said Act (called as ““Scheduled Trees”) in urban areas without the
previous permission of the ‘tree officer’. An application made to a Tree Officer for felling
a tree should contain the name of the owner of land on which the tree stands; number of
trees to be felled; and the purpose for felling the trees. The application should be
accompanied by a site plan, indicating the position of the trees required to be felled.

Besides this Act, there are tree felling and transit regulations in the State which has put
restrictions on felling of some other varieties of trees (called as “Non-Scheduled Trees™)
in non-urban areas without written permission of the Tehsildar (Revenue official).

Therefore, during the construction of DFC Project in Maharashtra, tree felling permission
will be required from the Maharashtra State Forest Department.

Saurashtra Felling of Trees (Infliction of Punishment) Act, 1951

In Gujarat, felling and removal of Limbo, Desi baval, Khijdo, Kanji, Amli and Ambo trees
(called as “*Scheduled Trees”) have been governed by this Act. It is desirable that an equa
number of trees need to be planted and cared for a year or more in advance before felling
of trees. Such trees planted are normally recorded in revenue records.

Besides this, there are restrictions on felling of twenty six tree species (called as “Non
Scheduled Trees™) under the tree felling and transit regulations. These trees are divided as
reserved and unreserved. For felling areserved tree or unreserved tree, prior permission of
the Deputy Conservator of Forest in writing is mandatory. Similarly, if any treeis felled
from wasteland vested in Panchayat, half of the sale value has to be paid to the State.
Permission is generally not given for fruit bearing trees while for non-fruit bearing trees, it
isgiven only if the tree measures more than 60 cm in girth.

Therefore, during the construction of DFC Project in Gujarat, tree felling permission will
be required from the Gujarat State Forest Department.

Uttar Pradesh Protection of Treesin Rural and Hill AreasAct, 1976

There are certain varieties of trees (called as “Restricted Trees’ or “Scheduled Trees’)
covered under this tree protection Act which is completely protected in all Districts of the
State. This Act describes the competent authority that has to authorize felling of trees
wherever permission for felling is necessary.

Since the DFC Project alignment is passing through Gautam Buddh Nagar in Uttar
Pradesh, tree felling permission has to be obtained from the respective competent authority
as described in the Act.
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(4) Delhi Preservation of TreesAct, 1994

It provides power to the Tree Authority and responsibility for the preservation of all trees
within its jurisdiction. For felling/ removing or dispose of a tree, one shall make an
application to the concerned Tree Officer for permission and such application shall be
accompanied by attested copies of such documents as may be prescribed in support of
ownership over the land, the number and kind of treesto be cut with their girth measure at
a height of 1.85 m from ground level and the reasons therefore, copy of sajra showing
clearly the site and khasra numbers of the property. Tree means any woody plant whose
branches spring from and are supported upon a trunk or body is not less than 5 cm in
diameter at a height of 30 cm from the ground level and is not less than one metre in
height from the ground level.

Since, some portion of the Faridabad-Tugalakabad DFC line is falling in the territory of
Delhi, the necessary permission has to be obtained before felling of trees.

(5) TreeFdling Proceduresin Haryana

Tree felling procedures for restriction and permission in Haryana are mostly governed by
internal circulars and guidelines of the State Forest Department. Besides this, the Punjab
Land Preservation Act, 1900 is also followed. Recently, seven trees are allowed for cutting
without permission to promote agro-forestry in the State. These species are - ailanthus
(ulloo neem), bakain, amrood (guava), bamboo, tut (mulberry), eucalyptus (safeda) and
poplar.

(6) Rajasthan Tenancy Act, 1955

This Act makes provisions for cutting of trees. According to this Act, a tree can be cut
when it is provided for every tree to be felled, two trees are planted. However, permission
for felling of trees can be obtained by making an application to the Forest Department
mentioning the details of the land plot, number and location of trees to be felled, nature of
the tenure and the purpose for which it is being felled.

3.4.2 List of Scheduled and Non-Scheduled Trees
(1) Maharashtra

Scheduled trees: The scheduled trees which require felling permission from the tree officer
of the forest department are givenin Table 3.4.1.

Table 3.4.1 List of Scheduled Trees in Maharashtra

S. No. Scientific Name Vernacular Name Common Name
1. Terminalia chebula Hirde Harad
2. Tectona grandis Sag Teak, anjan
3. Madhuca latifolia Mohua Mahua
4, Tamarindus indica Chinch Imli
5. Mangifera indica Amba Aam/keri
6. Artocarpus integrifolia Fanas Jack fruit
7. Acacia catechu Khair Khair
8. Santalam alba Chandan chandan
9. Pterocarpous marsupium bija Biyo
10. Adina Cardifolia hed haldu
11. Ougenis dalbergioidies Tiwas Tiwas
12. Terminalia tomentosa Ain Sadad
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S. No. Scientific Name Vernacular Name Common Name
13. Hardwickia binata Anjan Anjan
14, Syzygium cuminii jambul Jamun
15. Terminalia peniulata Kinjal Kindal
16. Mangroves

Rhizophora mucronata Mangroves
Avicenia marina Mangroves
Avicenia officinalis Mangroves
Rhizophora apiculate Mangroves
Ceriops candolleana Mangroves
Sonneratia acida Mangroves
Acanthus ilicifolius Mangroves
Aegiceras majus Mangroves
Salvadora persica Mangroves

)

©)

Non-Scheduled trees:
Hirda, Sag, Mahua, Imli, Amba, Fanas, Khair, Chandan, Bija, Haldu, Tivas, Ain, Kinja
Anjan and Jampul

Gujarat

Scheduled trees:
Limbo, Desi baval, Khijdo, Kanji, Amli and Ambo trees

Non-Scheduled trees:
Teak, Sandal, Blackwood, Mahua and Khair (Reserved Trees)

Limru, Semat, Sadar, Karanj, Kanji, Shivan, Biod, Rohan, Ebony, Haldu, Lakam, Hadoin,
Hirda, Tauras, Ambo, Tar, Khajuri, Jambu, Des awal, limbro and khijre (Un-reserved
Trees)

Uttar Pradesh

Scheduled trees: The scheduled trees which require felling permission from the forest
department are given in Table 3.4.2.

Table 3.4.2 List of Scheduled Trees in Uttar Pradesh

S. No. Scientific Name Vernacular Name Common Name
1 Mangifera indica Mango Aam
2 Azadirachta indica Neem Neem
3 Ficus religiosa Peepal Peepal
4 Ficus bengalensis Bargad Bad
5 Shorea robusta Saal Sa
6 Juglans regia Akhrot Akhrot
7 Madhuca latifolia Mahua Mahua
8 Quercus spp Banj/Khar Moru / Oak
9 Cedrus deodara Deodar Deodar
10 Pterocarpus morsupium Begja Sa Beyo
11 Euonymus lacerus Angu Euonymus
12 | Carpinus viminea Chamakhdik Carpinus
13 Prunus cornuta Jamnoi Himalayan bird cherry
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(4)

®)

(6)

3.4.3

3.4.4

Non-Scheduled trees:

August, Aru, Utis, Casuarina, Jangal Jalebi, Poplar, Parash, Bakain, Babul (Acacia
nilotica), Villayati Babul (Prosopis Juliflora), Eucalyptus, Robinia, Wattle, Willow, Siris,
Subabul, Avar, Kathber, Kharik, Jamun, Dhak, Palash, Paper Mulbery, Ber, Bhekula,
Mehal, Sainjana and Shahtut

Delhi

Since no particular species has been provided in the Act, al trees are covered whose trunk
or body is not less than 5cm in diameter at a height of 30 cm from the ground & whose
height is not less than 1 m from the ground.

Haryana

Except seven varieties of trees, al other requires permission before felling. These species
are - ailanthus (ulloo neem), bakain, amrood (guava), bamboo, tut (mulberry), eucalyptus
(safeda) and poplar.

Rajasthan

No specific category or name of tree is given. Therefore, restriction applies to all species
of trees.

Mumbai High Court Order on Mangrove Areas

The Mumbai High Court has recently banned non-forest activities in the coastal areas of
Maharashtra where mangroves are growing. A division bench of the Court ruled that “no
non-forest activities shall be permitted throughout the state in mangrove areas’ and such
areas shall be treated as deemed ‘reserved forests' and attract all provisions of the Forest
Conservation Act, 1980.

[It has been revealed during ESIA survey that there are some locations falling within
ROW of the proposed DFC alignment in Thane District such as Village Maodhi, Village
Kasarali and Wadiv Saravali near Vaitarna Creek, Village Shirgaon and Ulhas River where
existing mangrove vegetation might be disturbed. It means the proposals under FCA have
to be submitted for necessary permission before cutting and removal of mangrove
vegetation in these areas.]

Punjab Land Preservations Act, 1900 and its Amendments

It provides better preservation and protection of entire territory Haryana. This legislation
was enacted to save the soil from erosion. It provides power to the State Government to
provide for the conservation of subsoil water or the prevention of erosion in any area
subject to erosion or likely to become liable to erosion through directives or Notifications.
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CHAPTER 4 OVERVIEW OF THE EXISTING ENVIRONMENTAL

4.1

41.1

CONDITIONS OF THE PROJECT AREA

NATURAL ENVIRONMENT
Climate

In genera, the climate of India may be broadly described as tropical monsoon type. There
are four seasons - winter (January-February), hot weather summer (March-May), rainy
south-western monsoon (June-September) and post-monsoon, also known as north-east
monsoon in the southern Peninsula (October-December). India's climate is affected by two
seasonal winds - the north-east monsoon and the south-west monsoon. The north-east
monsoon, commonly known as the winter monsoon blows from land to sea, whereas the
south-west monsoon, known as the summer monsoon blows from sea to land after
crossing the Indian Ocean, the Arabian Sea, and the Bay of Bengal. The south-west
monsoon brings most of the rainfall during ayear in the country.

The different sections of the proposed DFC of Phase 2 from JNPT to Vadodara and Rewari
to Dadri fall in three broad distinct climatic zones of the country as shown in Figure 4.1.1.
The Rewari-Dadri section falls in semi-arid (composite) climatic zone, Gujarat section
fals in hot and dry climatic zone and Maharshtra section falls in tropical wet and dry
(warm and humid) climatic zone. The climate profile of the districts falling aong the
corridor including normal monthly rainfall and temperature collected from the Indian
Meteorological Department (IMD) and FAO's Climwat dataare provided in Table 4.1.1.
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Figure 4.1.1 Climatic Zone Map of India
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along the Proposed DFC (1980-2007)

Table 4.1.1 Monthly Average of Climatic Parameters for Weather Stations Falling

Station: Thane* Station: Mumbai Alibag**
Normal Normal
Normal Temperature | oy | Normal Temperature | pinea | Humidity | Wind
(°0) (mm) 0 (mm)

Month Min Max Monthly Min Max Monthly % km/day
Jan 17 27.6 1 17.7 28.2 0 60 95
Feb 17.9 28.1 0.4 18.4 28.6 0 62 112
Mar 20.9 30.7 0.3 21.2 30.1 0 67 138
Apr 24.1 32.7 2.3 24.2 311 1 75 164
May 27 34 14.3 26.4 31.8 4 77 199
Jun 26.7 32.8 436.9 26 30.8 563 84 311
Jul 25.6 30.7 991.1 25.3 29.2 752 89 518
Aug 25.1 30.1 646.6 24.9 28.8 533 87 432
Sep 245 30.6 336.2 24.4 29.2 317 84 207
Oct 23.6 32.7 76.9 23.6 31.2 64 75 112
Nov 20.9 32.1 17.8 20.9 31.3 16 64 95
Dec 18.3 27.6 14 18.7 29.7 3 59 86

Station: Mumbai Colaba** Station: Navasari**
Normal Temperature Normal - . qumal
R ) Humidity Wind Normal Temperature (°C) | Rainfall,
(°C) Rainfall (mm) (mm)

Month Min Max Monthly % km/day Min Max Monthly
Jan 19.3 29.6 1 77 164 14.3 29.9 0.4
Feb 20 29.6 1 76 164 15.8 31.3 0.7
Mar 22.6 31.1 0 78 190 19.6 34.6 0.7
Apr 25 32.3 1 80 164 23.2 36.3 1.7
May 27 334 9 79 190 25.7 35.9 7.3
Jun 26.3 32 561 89 242 25.9 33.5 267.7
Jul 25.3 30.1 721 92 268 24.7 30.6 756.2
Aug 24.9 29.6 474 92 268 24.3 29.9 478.7
Sep 24.9 30.5 291 87 164 23.9 314 286.6
Oct 24.8 32.5 55 85 147 22.3 34.2 38.7
Nov 23 32.9 13 79 147 18.5 33.2 12.8
Dec 20.9 31.6 4 80 164 154 31.1 13

Station:Valsad* Station: Bharuch*
Normal Temperature (°C) Norm?lmtzn? nfall, Normal Temperature (°C) Rai 'r:lfc;rlllpn(?wm)
Month Min Max Monthly Min Max Monthly
Jan 14.5 28.2 0.6 13.9 30.2 0.7
Feb 15.4 29.1 0.6 15.7 32.2 0.6
Mar 18.9 32 0.7 19.9 36.3 0.7
Apr 22,9 33.2 1.9 23.8 38.8 3
May 26 334 7.2 26.5 38.8 6.3
Jun 26.1 32.2 321.4 26.7 35.8 136.3
Jul 24.8 29.9 803.8 255 31.9 323.9
Aug 24.4 29.2 522.3 24.8 30.9 229.5
Sep 23.9 30.4 299 245 32.8 167.5
Oct 22.2 32.9 39.5 22.6 35.6 25.6
Nov 18.5 32.4 14.7 18.4 33.8 10.1
Dec 15.3 30.3 0.9 15.1 31.2 1.2
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Station:Vadodar a*

Station:Surat **

Normal

Normal

Normal

Normal

Temperature (°C) |Rainfall,mm Humidity| -~ Wind Temperature (°C) |Rainfall,mm Humidity| - Wind
Month | Min Max Monthly % km/day Min Max Monthly % km/day
Jan 12.7 29.6 2 48 170 14.4 30.5 0 56 86
Feb 14.2 32.7 0 41 156 15.6 317 0 58 86
Mar 18.5 36.5 0 35 161 19.4 35.5 1 44 104
Apr 22.9 39.7 0 36 175 23.3 37.2 0 52 112
May 26.8 40.6 5 46 290 26.1 36.1 4 72 173
Jun 27 36.7 121 63 374 26.7 33.9 249 83 190
Jul 25 32.1 305 80 312 25.5 30.5 446 90 181
Aug 24.9 31.1 283 81 257 25 30.5 298 88 173
Sep 24.4 32.7 171 76 189 24.4 317 174 83 112
Oct 21.4 34.9 45 62 153 22.2 34.4 34 58 95
Nov 16.4 33.3 3 56 156 18.3 33.3 14 54 104
Dec 135 31 0 52 146 15 311 2 58 95
Station: Rewari* Station: Alwar*
Normal Normal
Normal Temperature °C Rainfall Normal Temperature °C .
(mm) Rainfall (mm)
Month Min Max Monthly Min Max Monthly
Jan 5.9 21 114 7.8 22.3 8.8
Feb 8.2 24 9.9 10.3 25.6 9
Mar 13.1 29.9 7.7 15.6 32 5.8
Apr 19.4 36.9 4.9 21.7 38.3 4.7
May 24.4 40.3 13.6 26.2 415 16.7
Jun 26.7 40.1 37 21.7 40.4 43.1
Jul 26.2 35.8 164.8 26.1 34.8 199.3
Aug 25.3 34 204.8 25 33.1 207.9
Sep 23.5 34.5 82.2 23.7 344 103.1
Oct 17.8 335 16.7 19.4 34.3 18.4
Nov 115 28.9 3.9 135 29.6 3.3
Dec 23.3 23.3 4.8 8.8 24.5 5
Station: Faridabad* Station: Gurgaon*
o Normal o Normal
Normal Temperature (°C) Rainfall, mm Normal Temperature (°C) Rainfall, mm
Month Min Max Monthly Min Max Monthly
Jan 6.7 20.9 10.2 5.8 21.1 12.1
Feb 9.2 23.7 8.8 8.3 23.7 10.3
Mar 14.2 29.6 6 13.1 29.9 8.5
Apr 20.3 36.6 3.7 19.1 37 5.8
May 25 40 7.1 24.1 40.4 10.6
Jun 27.3 39.4 30.3 26.7 39.8 37.2
Jul 26.7 35.2 176.4 26.3 35.2 184.4
Aug 26 33.8 158.3 255 33.7 189
Sep 24.1 34.1 95.3 234 34.1 974
Oct 18.4 33.1 20.1 17.4 33.2 20.3
Nov 12 28.5 2.8 11.1 28.6 3.6
Dec 7.5 23 2.4 6.6 23 4

Source: * IMD, ** FAO-CLIMWAT
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(1)

JNPT-Vadodara Section

1) Raigad District

The climate of the district is typical of that on the west coast of India and characterized by
plentiful and regular seasonal rainfall, oppressive weather in summer and high humidity
throughout the year. The summer season from March to May is followed by the south-west
monsoon season from June to September. October and November form the post-monsoon or
the retreating monsoon season. The period from December to February is the cold season.
The annual mean minimum temperatures are 17.7°C and mean maximum temperature is
31.8°C. The south-west monsoon commences by about the first week of June and the rains
continue till about the beginning of October. The average annual rainfall for the district as a
whole is 3,030 mm. Nearly 95% of the annua rainfall is received during the south-west
monsoon months, and the rainfall in October forms the major portion of the rest. July is the
month with the heaviest rainfall, the same being 38% of the annua rainfall. The year-to-year
variations in the annual rainfall of the district are not large. On an average there are 94 rainy
daysinayear. Theair ishumid throughout the year. Relative humidity is on an average over
80% during the south-west monsoon season. In the rest of the year, the relative humidity is
between 65% and 75%.

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 in
October and blow from directions between north-east and south-east. 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 wind, the
direction is variable. In May there is a further strengthening of winds and the directions are
between south-west and north-west.

Therainfal in the area varies spatialy as well as with time. The average monthly rainfall of
Raigad Didtrict for the period 2006-2010 isgiven in Table 4.1.2.

Table 4.1.2 Monthly Rainfall Data of Raigad District (2006-2010)

(Unit: mm)

Year | Jan | Feb | Mar | Apr | May | June July Aug Sept | Oct | Nov | Dec

2006 | 00| 00| 11| 00| 732 | 5683 1,427.0]1,184.2| 365.1 | 210.6 241 00

2007 00| 0O|] 00| 51| 0110866 | 1,024.3 | 1,062.8 | 558.6 86| 11.0| 00

2008 | 00| 0O 00| OO| 00| 8154 | 9129 | 9655|5422 | 86.2 04| 06

2009 | 00| 0OO| 00| OO| O1| 205411853 | 2875|3493 | 2289 | 203.3| 0.0

2010 ) 00] 0O|] 00| O5| 00| 5083]| 13726 | 946.0 5202 |131.0| 959 | 0.0

Source: Indian Meteorological Department (IMD)

2)  ThaneDistrict

The climate of Thane District is characterised by high humidity nearly all the year round, an
oppressive summer season, and well-distributed and heavy rainfall during the south-west
monsoon season. The year may be divided into four seasons. The cold season from
December to February is followed by the summer season from March to June. The south-
west monsoon season is from June to September. October and November constitute the post-
monsoon season. The average annual rainfal in the district is 2,300 mm. The rainfal in the
district increases from the coast towards the interior. The rainfall varies from 1730 mm at
Mahim on the coast to 2,600 mm at Shahapur in the interior. The rainfall during the south-
west monsoon season, June to September, constitutes about 94% of the annual rainfall. July
is the heaviest rainfall month with arainfall of about 40% of the annua total. The variation
in the annual rainfall from year to year in the district is not large.
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Being a coastal district, the variation in temperature during the day and between the seasons
is not large. After February, temperatures progressively increase till May which is the hottest
month with the mean daily maximum temperature at 33°C. In the summer season and in June
before the onset of the monsoon, day temperature may sometimes go above 37°C in the
coastal parts whilein the interior it may be a couple of degrees higher. The oppressive heat is
on most days relieved by cool sea-breezes particularly in the coastal regions. Owing to the
proximity of the sea, the district is on the whole very humid nearly all the year round.

Therainfal in the area varies spatialy as well as with time. The average monthly rainfall of
Thane district for the period 2006-2010 is given in Table 4.1.3.

Table 4.1.3 Monthly Rainfall Data of Thane District (2006-2010)

(Unit: mm)
Year | Jan | Feb | Mar | Apr | May | June | July Aug | Sept | Oct | Nov | Dec
2006 | 0.0 | 0.0 | 0.3 | 0.0 | 32.8 | 489.7 | 1153.7 | 1073.1 | 284.0 | 105.7| 0.0 | 0.0
2007 | 00| 00| 00 | 0.0 | 0.0 | 5125 | 723.7 | 9574 | 401.0| 0.0 01 | 0.0
2008 | 0.0 | 00| 00 | 0.0 | 0.0 | 528.0| 925.1 | 8465 |4439| 377 | 01 | 0.1
2009 | 00| 00| 00 | 0.0 | 0.0 | 131.1|12905| 176.2 | 203.2 | 189.2 | 62.9 | 0.0
2010 | 00| 00| 14 | 0.0 | 0.0 | 380.4 | 1007.2 | 851.1 | 426.1 | 943 | 80.2 | 0.0
Source: Indian Meteorological Department (IMD)

3)  Vasad District

The general climate of the district is characterized by three well defined seasons - summer
from March to middle of June, monsoon from middle of June to middle of October and
winter from middle of October to February. The annual average rainfall is about 1500 mm to
2,200 mm.

4) Navsari District

The genera climate of the district is sub-tropical and is also characterized by three well
defined seasons. Weather in the district is sunny from September to May, rainy from June to
August. The average maximum and minimum temperatures are 40°C and 18°C, respectively.
The annual average rainfall is about 2,000 mm.

5)  Surat District

The genera climate of the district is sub tropical and is characterized by three well defined
seasons - summer from April to June, monsoon from July to September and winter from
October to March. The monthly average minimum temperature is about 14.4°C in January
and maximum of 26.7°C in the month of July. The rainy seasons confine to mainly June to
September. The annual average rainfall isabout 1,000 mm to 1,200 mm.

6)  VadodaraDistrict

There are three main seasons in Vadodara District - summer, monsoon and winter. The
weather is hot through the months of March to July and the average summer maximum
temperature is 36°C, and the average minimum is 23°C. From November to February, the
average maximum temperature is 30°C, the average minimum is 15°C, and the climate is
extremely dry. Cold northerly winds are responsible for a mild chill in January. The
southwest monsoon brings a humid climate from mid-June to mid-September. The annual
average rainfal is about 1,000 mm, but infrequent heavy torrential rains cause the rivers to
flood in the area.
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7) Bharuch District

The weather of Bharuch District is hot and dry starting from mid-March till mid-June. While
from mid-June till end of September weather remains humid and can be considered pleasant.
From October-November weather is bit hot. From December to February climate remains
cool. The average minimum temperature at Bharuch is about 13.9°C in the month of January
whereas the average maximum is about 38.8°C in the month of April-May. The rainy days
mainly confine from June to September. The annual average rainfall is about 800 mm. The
average maximum rainfall of 325 mm comesin July.

Rewari-Dadri Section

1) Rewari Didtrict

The climate of Rewari District can be classified as tropical steppe, semiarid and hot which is
mainly dry with very hot summer and cold winter except during monsoon when moist air of
oceanic origin penetrates into the district. There are four seasons in a year. The hot weather
season starts from mid March to last week of the June followed by the south west monsoon
which lasts up to September. The transition period from September to October forms the post
monsoon season. The winter season starts late in November and remains upto the first week
of March.

The normal monsoon and annual rainfall of the district is 489 mm and 553 mm respectively,
which is unevenly distributed over the area over 23 days. The south west monsoon sets in
from last week of June and withdraws in the end of September, contributing about 88% of
annual rainfall. July and August are the wettest months. The remaining 12% rainfall is
received during non-monsoon period in the wake of western disturbances and thunderstorms.
Generaly rainfal in the district increases from southwest to northeast. The mean minimum
and maximum temperature in the area ranges from 5.6°C to 41°C in January and May or

June, respectively.

2)  Alwar District

The climate of the district can be classified as semi-arid. Hot summer, cold winter and a
fairly good monsoon season characterize it. The normal rainfal in the district is 610 mm.
The cold season starts from middle of November and continues till the end of February.
January is the coldest month of the year with mean daily maximum temperature at 21.8°C
and mean daily minimum temperature at 7.7°C. Both day and night temperatures increase
rapidly from March onwards. May and June are the hottest months of the year. There is
appreciable fall in temperature with onset of south-west monsoon by the end of June. After
the withdrawa of monsoon in mid-September, the day temperature increases for a brief
period. The night temperature however, continues to fall gradually.

Theair isgeneraly dry except in the south-west monsoon season. In the summer months, the
relative humidity is very low, often less than 20% in the afternoon. However, the relative
humidity values are much higher during monsoon season. August is the most humid with
mean daily relative humidity of 80% in the morning and 70% in the afternoon. Winds are
strongest (13.1 kmvhr) in June and lightest (5.6 km/hr) in November. The
micrometeorological data of the district reveals that in most of the time, the calm conditions
prevail. The predominant wind directions are NW, SW, SE and NE. During the cold weather
periods, the winds are generaly light. Violet and dust raising winds are experienced in the
entire district during summer. Winds are generaly stronger over the western part of the
district than the eastern part.
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3)  Mewat District

The climate of the district can be classified as semi-arid and hot which is mainly
characterized by the extreme dryness of the air except during monsoon months, intensely hot
summers and cold winters. During three months of south west monsoon from last week of
June to September, the moist air of oceanic origin penetrate into the district and causes high
humidity, cloudiness and monsoon rainfall. The period from October to December
constitutes post monsoon season. The cold weather season prevails from January to the
beginning of March and followed by the hot weather or summer season which prevails up to
the last week of June.

The normal annud rainfall in Mewat District is about 594 mm spread over 31 days. The
temperature varies from mean maximum of 40°C (May and June) to mean minimum of
5.1°C (January). Humidity is considerably low during the greater part of the year. During the
monsoon, the sky is heavily clouded, and winds are strong during this period. Winds are
generally light during the post-monsoon and winter months. Mewat experiences a high
incidence of thunderstorms and dust storms, often accompanied by violent squalls during the
period from April to June. Sometimes the thunderstorms are accompanied by heavy rain and
occasionally by hailstorms. In the winter months, fog sometimes appears in the district.

4)  Gurgaon District

The climate of the district can be classified as tropica steppe, semi-arid and hot which is
mainly characterized by the extreme dryness of the air except during monsoon months,
intensely hot summers and cold winters. During three months of south west monsoon from
last week of June to September, the moist air of oceanic origin penetrate into the district and
causes high humidity, cloudiness and monsoon rainfall. The period from October to
December constitutes post monsoon season. The cold weather season prevails from January
to the beginning of March and followed by the hot weather or summer season which prevails
up to the last week of June. The normal annua rainfall in Gurgaon District is about 596 mm
spread over 28 days. The south west monsoon sets in the last week of June and withdraws
towards the end of September and contributes about 85% of the annual rainfall. July and
August are the wettest months. 15% of the annua rainfall occurs during the non-monsoon
months in the wake of thunder storms and western disturbances. The temperature variation in
the district is from mean maximum of 40°C (May and June) to mean minimum 5.1°C
(January).

5) Faridabad and Palwal Digtricts

The climate of Faridabad and Palwal Districts can be classified as tropical steppe, semiarid
and hot which is mainly characterized by the extreme dryness of the air except during
monsoon months. During three months of south west monsoon from last week of June to
September, the moist air of oceanic penetrate into the district and causes high humidity,
cloudiness and monsoon rainfall. The period from October to December constitutes post
monsoon season. The cold weather season prevails from January to the beginning of March
and followed by the hot weather or summer season which prevails up to the last week of June.
The normal annual rainfall in these two districts is about 542 mm spread over 27 days. The
south west monsoon sets in the last week of June and withdraws towards the end of
September and contributes about 85% of the annual rainfall. July and August are the wettest
months 15% of the annua rainfall occurs during the non-monsoon months in the wake of
thunder storms and western disturbances. The mean maximum temperatureis 41°C (May and
June) and minimum temperature is 8°C in January.
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4.1.2

6)  Gautam Buddha Nagar District

The district is endowed with typica climate with extremes in summer as in winters. The
mercury shoots up to 40°C or even more during peak summer and dips to less than 5°C. The
rainfall in the areais mainly due to southwest monsoon and nearly 80% to 85% of the annual
rains occur between July and September. Remaining 15% to 20% rain is distributed unevenly,
some time rain also occurs between January and March. The normal annua rainfall of the
district has been reported to be 731 mm. There is a large variation in rainfal in space and
time.

Ambient Air

The ambient air quality status of criteria pollutants for major cities falling within the DFC
Phase 2 Project area is given in Table 4.1.4. The pollution level classification based on the
concentration of pollutants is given in Table 4.1.5. Relatively higher to critical levels of
respirable fraction of tota Suspended Particulate Matter (SPM) in the form of PMy, are
observed in the ambient air of most of the cities. These values for some of the cities are well
above the permissible values prescribed in the Revised National Ambient Air Quality
Standards, 20009.

The levels of sulphur dioxide are even below the prescribed values for the notified
ecologically sensitive areas in most of the cities. The levels of nitrogen dioxide are showing
the trends of values closer towards or slightly above the prescribed standard for industrial,
residentia, rura and other areas.

Table 4.1.4 Ambient Air Quality in year 2010 based on Pollution Level Classification

City 8023 Ai( N023 Air. PM 10 Ai(
(ng/m’) Quality (ng/m’) Quality (ng/m’) Quality

JNPT-Vadodar a Section
1) Maharashtra
Navi Mumbai, Raigad (R) 15 Low 42 Morerate 111 Critica
Thane (R) 13 Low 19 Low 58 Morerate
2)Gujarat
Surat, (R) 19 Low 26 Morerate 93 Critica
Vadodara, (R) 16 Low 30 Morerate 86 High
Ankal eshwar, Bharuch, (1) 19 Low 41 Morerate 118 Critical
Rewari-Dadri Section
Noida (R) 11 Low 22 Low 155 Critica
Faridabad (R) 14 Low 31 Morerate 115 Criticd
Alwar (S) 8 Low 23 Morerate 153 Criticd
Delhi (R) 9 Low 49 Morerate 243 Critica

Note: Abbreviations are defined as follows:
1. Area Type: R-Residentia, I-Industrial, S-Sensitive Receptors including religious places, hospitals, schools,
€etc.
2. Air Quality Categories:
Theair quality is categorized into 4 broad categories based on an Exceeding Factor EF (the ratio of annual
mean concentration of a pollutant with that of a respective standard) The EF is defined as below:
EF=Observed annual mean concentration of criteria pollutant/annual standard for the respective pollutant
and area class. Four air quality categories are as follow:
Critical pollution (C): when EF is more than 1.5;
High pollution (H): when the EF is between 1.0-1.5;
Moderate pollution (M): when the EF between 0.5-1.0; and
Low pollution (L): when the EF isless than 0.5.
Source: National Ambient Air Quality Status 2010, Central Pollution Control Board
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Table 4.1.5 Ambient Air Quality Pollution Level Classification
Based on Concentration of Pollutants

Annual Mean Concentration Range (ug/m°)
Pollution Level Industrial, Residential, Rural & Other Area
Low (L) 0-30 0-20 0-30 0-20
Moderate (M) 30-50 20-40 30-60 20-40
High (H) 50-80 40-80 60-100 40-60
Critical (C) >80 >80 >100 >60

Source: Central Pollution Control Board, 2010

The Central Pollution Control Board has recently done a nation wide environmental
assessment of different areas in the country based on Comprehensive Environmental
Pollution Index (CEPI) and 43 such areas having CEPI greater than 70, on a scale of O to
100, has been identified as critically polluted. The Government has imposed a temporary
moratorium on any new activities related to the developmental projects in critically
polluted areas. Some of these areas which fall within DFC Phase 2 project area include —
Faridabad in Haryana, Noida in Gautum Buddh Nagar, Dombivali in Thane, Navi Mumbai
in Raigad, and Ankaleshwar in Bharuch. Although the temoprary ban is primarily on
industrial related activities, but because of worsening conditions of ambient air quality
levels in these areas, the local pollution control authories may from time to time can also
put restriction or stringent control even on construction related activities for infrastructure
projects.

Physiography
JNPT-Vadodara Section

1) Maharashtra section

The dominant physical trait of the Maharshtra State is its plateau character. The Sahyadri
Range is the physical backbone of Maharashtra, rising on an average to an elevation of
1000 m, it fallsin steep cliffs to the Konkan on the west. Eastwards, the hill falsin steps
through a transitional area known as Mawal to the plateau level. The series of crowning
plateau on the crest forms a distinctive feature of the Sahyadri Range.

The Konkan, lying between the Arabian Sea and the Sahyadri Range is narrow coastal
lowland, barely 50 km wide. Though mostly below 200 m, it is far from being a plain area.
Highly dissected and broken, the Konkan alternates between narrow, steep-sided valleys
and low laterite plateau.

Forests comprise about 17% of the state area and are mainly in the eastern region and the
Sahyadri Range. The open scrub is in the plateau. The soils of Maharashtra are residual,
derived from the underlying basalts. In the semi-dry plateau, the regur (black-cotton soil)
isclayey, rich iniron, but poor in nitrogen and organic matter; it is moisture-retentive.

Thane and Raigad Districts are part of the north Konkan Region that lies towards the west
of the Sahyadri Ranges. In this region the Sahyadri re-curves inwards and recedes further
eastwards.

2)  Gujarat section

The state of Gujarat is situated on the west coast. It is bounded by the Arabian Sea on the
west, the states of Rajasthan on the north and Madhya Pradesh on the north-east and on the
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east and Maharashtra on the south and south-east of the state. The main rivers of the state
are Banas, Sabarmati, Mahi, Tapi and Narmada.

Surat, Valsad, Vadodara and Navsari Districts come under the ‘main land Gujarat’ regions.
Based on the categories of physiographic units as relief, slopes and land forms, the state is
divided into three parts - the coastal areas, the plains, the eastern highlands. The coasta
areas from the Damanganga River upwards north is a narrow coastal belt which is mainly
a barren strip of silt and salt marshes which broadens north towards Bharuch District and
becomes fertile. The Plains are also small strips in these two districts as they merge with
the eastern highlands in Bharuch and Surat Districts and nearly disappear in the south of
Surat. The eastern highlands consist of the Vindhya, Saputara and Sahyadris mountain
ranges.

Rewari-Dadri Section

1) Rewari Didtrict

Rewari District can be divided into four terrain classes viz. barren rocky/stony
waste/sheet rocky, sandy plain with sand dunes, old flood plains and occasional hillocks
and undulating uplands with or without scrub. Generally physical condition of terrain and
its evolution is the result of poly-cyclic activities and aso affected by the change of
climate. The Aravalli consist of organic and volcanic action and presently it is undergoing
weathering and denudation. The hills traverse through western part of district roughly in
south west to north east direction.

2)  Alwar District

The didtrict is a fairly regular quadrilateral in shape. The Aravalli range forms ridges of
rocky hills for the most part and are paralel. It makes its appearance in the district from
the northeast in Tijara subdivision and runs southwards forming the boundary of the
digtrict in the northeast for about 24 km, almost parallel to Alwar-Delhi road, terminating
near Nowgaon. Another range, a continuation of the Aravallis, comes into prominence at
Mandawar and passes through Jindoli and Alwar towards the extreme southwestern corner
of the district to the Jaipur boundary. This uninterrupted chain of hills runs for about
81 km from south to north and intersects the district into two parts.

These hills are low in the north and east of the district but become more prominent and
more precipitons from the eastern border towards Alwar town and from north to south and
congregate in the south. They cover nearly the whole of Thanagazi and Rgjgarh Tehsils
and about one-third of Alwar Tehsil and form important features in Bansur, Kishangarh
and Tijara Tehsils. They enclose between them fertile valleys and high land, which are
reserved forests, thickly wooded with spontaneous growth.

3)  Mewat District

Mewat Digtrict largely comprises of planes. Inconsistency in Mewat topography is evident
from its patches of land with hills and hillock of the Aravalli on the one hand and plains on
the other. Thus, physiographically the areais divided into two tracts- upland and low land.

4)  Gurgaon District

The areais conspicuoudly flat topography however, in the north-eastern part small isolated
hillocks of Precambrian rocks are exposed. The aluvia plain is formed by the Sahibi
River which istributary of Yamuna River.
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5)  Palwal District

Palwal Digtrict has monotonous physiography and has alluvium deposits. The alluvia
plains have been divided into two units. Khadar that is low lying flood plain of newer
alluvium and Banger, an upland plain made of older alluvial and is spread towards west.
The genera dope in the district is towards east. The levelled surface, fertile aluvia soil
and facilities for irrigation make the district beast suited for intensive cultivation.

6)  Gautam Buddha Nagar District

Gautam Buddha Nagar District fals under northern plains category of physiographic
zones. It belongs to area of highly fertile aluvid soils, flat topography with average slope
of 2 m/km. The Hindon and Yamuna Rivers flows through this district. Surgjpur Lake is
also a prominent feature of the area.

Land Use

Land use distribution of the proposed DFC corridor project area have been mapped
through satellite imageries and confirmed through site survey along the entire corridor
route within 100-150 m on both sides of the alignment. Agricultural land with varying
degree of fertility, and crop pattern is forming the major land use category in both JNPT-
Vadodara and Rewari-Dadri sections. Most of these agricultural lands are under the
influence of rapid urbanization as the project area lies closer to the mgjor cities. The other
land use categories are recorded forest areas, hilly areas, wastelands, water bodies
comprising important, magjor and minor rivers, low lying areas, barren and sat affected
areas.

Land use classification survey reveals that in INPT-Vadodara section, the agricultural area
is nearly 30.4% as compared to 72% in Rewari-Dadri section. This is mainly due to the
fact that the entire Rewari-Dadri mainline as well as the major part of TKD line is adetour
route whereas in INPT-Vadodara section, the detour part is about 29%. The wasteland and
low land area together constitute about 30.3% area in INPT-Vadodara section and 19.4%
in Rewari-Dadri section.

Table 4.1.6 Land Use Distribution in Study Area

Category of Land Use JNPT-Vadodara Section (%) | Rewari-Dadri Section (%)

Agriculture 304 72.0

Recorded Forest 8.9 15

Barren Land 11.3 1.1

Waste Land 16.2 194

Water Body 1.65 0.5

Hill 3.25 -

Low Land 14.1 -

Human Settlement 14.2 55

Note:

a)

b)
0
d)
)

f)

The above distribution is based on the land use category falling within 100-150 meters on both sides of the DFC
aignment.

Agriculture - It refers to both irrigated and unirrigated cultivable lands on which atleast one crop istaken every year
Recorded Forest Area— The arearecorded as a forest in the Government records.

Barren Land — It refers to the rocky, swampy, salty or uncultivable land

Wasteland — It refers to the land under non-agricultural use for alonger time and has become barren or overgrown
Water Body — It refers to rivers, ponds, canals, lakes or any other area where water remains most of the timein a
year

Hill — It refers to the elevated rocky hills

Low Land — It refers to the area having lower level than the general eevation in the vicinity

Settlement — It refers to the habitation, school or any other building complex

Source: JICA survey team
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Water Resources
JNPT-Vadodar a Section

1) Maharashutra section
The proposed project crosses over Ulhas River and Vaitarna River in Thane District of
Maharashtra.

a) UlhasRiver

b / DFC alignment will be parallel
Surroundings of Ulhas River to the existing rial bridge over
Ulhas River

The Ulhas River enters Thane Digtrict through neighbouring Raigad District. This river
has its source in the Borghat and meets the Arabian Sea at the Vasai Creek. The total
length of the Ulhas from its origin to its outfal in to the Arabian Sea is 122 km.The
important tributaries of Ulhas River are Bharvi, Bhatsa and Kalu Rivers. The Kalu and
Bhasta are the mgjor right bank tributaries which together accounts for 56% of the total
catchment area of Ulhas. The Ulhas River branches out in two directions near Thane. The
western distributary of this river flows into the Thane creek. The Datiware creek in
Palghar talukais near the mouth of the Vaitarna River.

b) VatarnaRiver

South Vaitarna River

The Vaitarna River rises in the hills near Trimbak in the Nashik District and enters Thane
District at Vihigaon in Shahapur Tehsil. After running for 120 km in Maharashtra towards
west, it falls in the Arabian Sea. The catchment area of the river basin is 3,637 km?. It
further passes across northern boundary of Shahapur Tehsil to enter Wada Tehsil near
Nishet Village and then taking east-west course through the middle of Wada Tehsil. It
enters Palghar Tehsil and runs in north-west direction up to Manor, from where it turns
south-west and southwards up to Navghar Village forming Vaitarna creek at the south of
Palghar Tehsil. The important tributaries of Vaitarnaare Pinjal, Daherja, Surya and Tansa.
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2)  Gujarat section

The proposed project crosses over number of rivers in Gujarat. These rivers are —
Damanganga, Par, Auranga in Valsad District; Kaveri (South and North), Ambika, North
Poorna, Mindhola in Navsari District; Tapi in Surat District; and Narmada in Bharuch
District.

a) Damanganga River

The Damanganga River travels a distance of |
about 130 km before it drains to the Arabian Sea
a Daman. The major tributaries of the
Damanganga River are Dawan, Shrimant, Val,
Rayate, Lendi, Wagh, Sakartond, Roshni,
Dudhni, and Piperiya. The total drainage area of
the basin is 2,318 km?, out of which 495 km?
areafdlsin Valsad District of Gujarat.

b) Par River

The Par River is one of the important west
flowing rivers in the region, north of Mumbai
and south of the Tapi River. The river rises in
the Sahyadri Hill ranges at an elevation of about
1,100 m above mean sea level in Nasik District
of Maharashtra State and traverses a distance of
131 km before draining into the Arabian Sea. |
The Par basin lies in the states of Maharashtra

and Gujarat and has a total catchment area of
1,664 kn’. The percentages of the area of the SERVE
basin in the states of Maharashtra and Gujarat
are 47% and 53%, respectively. The effective drainage area of the river in Gujarat is
875 k'’ since 16 km?-area near the mouth is low-lying and cannot be beneficially utilised.

¢) AurangaRiver

Like the Par River, the Auranga River is aso
one of the important west flowing rivers in the
region north of Mumbai City and south of Tapi
River. The river is known as Auranga after the
confluence of its two tributaries such as the Man
and the Tan. The river traverses a distance of
about 30 km from confluence of the tributaries
before draining into the Arabian Sea. The
Auranga basin extends over an area of 787 kn,
out of which 150 km? is in Maharashtra State
and 637 km? is in Gujarat State. The effective
drainage area of the basin in Gujarat State is 598
km? since 39 km? area near the mouth is low-
lying, marshy and cannot be beneficialy utilised.

Auranga River

d) AmbikaRiver

After flowing for a length of about 135 km, the
Ambika River drains into the Arabian Sea. The
important tributaries of the Ambika River are

Ambika River
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Kapri, Wallan, Kaveri and Kharera, with a total drainage area of 2,715 km?, out of which
2,613 km?’ liesin Guijarat.

€) North Poorna River

The Poorna River is an important west flowing
river with its catchment in Gujarat and
Maharashtra. The length of the river from its
source to outflow in the Arabian Sea is about
180 km. The important tributaries of the river
are Dhodar nala, Bardanala, Nagihpar nala,
Girna River, Zankari River and Dumas khadi.
The catchment area of the Poorna basin is
2,431 km?, out of which nearly 98% lies in the
Gujarat State.

N. Poorna River

f) Mindhola River

The Mindhola River is a small west flowing
river with its catchment lying entirely in the
Guijarat state. The basin has a drainage area of
1,180 kn. The effective drainage area of the
river is 1,056 km? since 124 km? near the mouth
is low-lying, marshy and affected by tides. The
important tributaries of the river are Khalikhadi,
Vijarakhadi, Ghabai Nadi and Chickkhadi Mindhola River
Rivers.

g) Tapi River

The Tapi River is the second largest westward
draining interstate river basin. The Tapi River
drains an area of 65,145 km? out of which
nearly 79% liesin Maharashtra, 15% in Madhya
Pradesh and 6% in Gugjarat. The total length of
this west flowing river from its origin to its out
fall into the sea is 725 km. Traversing a length
of 214 km in Gujarat, the Tapi River joins
Arabian Sea in the Gulf of Cambay after
flowing past the Surat city. The river receives Tapi River
tidal influence for a length of about 25 km
upstream from the mouth. There are severa major tributaries namely the Vaki, Gomai,
Arunavati and Aner joining the Tapi River. Nesu, Amaravati, Buray, Panjhra, Bori, Girna,
Waghur, Purna, Mona and Sipna drain into the main channel.

h) NarmadaRiver

The Narmada River isthe largest west flowing
and seventh largest river of India. It drains an
area of 98,796 km? out of which nearly 87%
lies in Madhya Pradesh besides some areasin
the states of Maharashtra and Gujarat. It flows
into the Gulf of Cambay in the Arabian Sea
about 10 km north of Bharuch District of
Gujarat. In Gujarat State, it stretches for

Narmada River
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nearly 160 km. There are several important tributaries to the Narmada River. They are
Burhner, Banjar, Hiran, Tawa, Chhota Tawa, Orsang and Kundi which are the major
tributaries having catchment area of more than 3,500 km? each. The remaining tributaries
are having catchment areas ranging from 500 to 2,500 k.

Rewari-Dadri Section

The proposed corridor is crossing over Yamuna River at the border between Faridabad
District and Gautam Buddh Nagar District and Hindon River in Gautam Buddh Nagar
Digtrict. Both are perennia rivers in the area. The Yamuna River forming a boundary
between Haryana and Uttar Pradesh flows in a southerly direction and almost bisects the
area. The Hindon River also flows in southerly direction.

a) YamunaRiver

The Yamuna River is the largest tributary of
the Ganges in northern India. Originating
from the Yamunotri Glacier a a height of
6,387 m on the south western slopes of
Banderpooch peaks, in the lower Himalayas,
it travels atota length of 1,376 km and has a
drainage system of 366,223 kn’. It crosses
severa states in the northern India and meets
several of its tributaries on the way. Most
parts of catchment in Haryana and U.P. liein _
the Gangetic aluvial plains. There are three Yamuna River
main sources of pollution in the river,
namely households and municipal disposa sites, soil erosion resulting from deforestation
occurring to make way for agriculture along with resulting chemical wash-off from
fertilizers, herbicides, and pesticides and run-off from commercial activity and industrial
sites. Mg or stretch of river in Faridabad District and Delhi is highly polluted.

b) Hindon River

The Hindon River, a tributary of the
Yamuna River, originates from upper
Shivalik in lower Himalayan Range. The
river is entirely rainfed and has a catchment
area of 7,083 km” It flows between the
Ganges and Yamuna Rivers, for 400 km
through Muzaffarnagar District, Meerut
District, Baghpat District, Ghaziabad,
Noida, Greater Noida in the state of Uttar _ :
Pradesh before it joins the Yamuna River o Rrer
just outside Delhi. The Hindon River is a
highly polluted river and dissolved oxygen levels are nearly zero throughout the length of
thisriver.
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Soil
JNPT-Vadodar a Section

1) M aharashtra-section

Mainly three types of soil are found in Thane District — regur soil, red soil and brownish
black soil. Regur soil, which is found in Dahanu, Palghar, Vasai and Thane Tehsils, is
fertile and useful for horticulture, paddy cultivation and vegetables. Red soil which is
found in Mokhada, Talasari, and some parts of other tehsils on the eastern slopes is used
for growing coarse millets. Third type of soil found in Bhiwandi, Kayan and Shahpur
TehsIsis useful particularly for paddy cultivation.

Laterite and lateritic soils cover most of the part of Panvel and Uran tehsils of Raigad
Didtrict. The soils are sandy clay loam to clay in texture. The soils are susceptible to
erosion.

2)  Gujarat section

Deep black and coastal alluvium soils are predominant in south Gujarat, medium black is
prevalent in middle Gujarat, grey brown and coasta aluvial soils are in north and north-
west while the Saurashtra peninsula has calcareous medium black and to some extent
coastal alluvia soils. Only about 28% of the total geographical area of the state has soil of
over 150 cm depth, while about 15% have soil of 100-150 cm depth. In terms of its texture,
loamy soils cover about 37% of the state while 40% is clayey and 7% is sandy.

The deep black soils are found in mgjor part of Bharuch, Surat, Valsad, and the southern
part of Vadodara Districts. The depth varies from 60 cm to as high as few meters. The deep
black soils in genera are clay in texture, poor in drainage and neutral to akaline in
reaction. The specific information on soil quality of different districts falling along the
proposed alignment route is mentioned bel ow:

a) Vasad District

The soil in Valsad District in general has neutra pH. Electricity conductivity, too, is
medium. Organic carbon and nitrogen is low, phosphorus is medium and potash content of
the soil is high. Therefore, overal, the soil fertility indices are good from the point of view
of agriculture.

b) Navsari District

The soil in Navsari Didtrict in genera has neutral pH. Electricity conductivity, too, is
medium. Organic carbon, nitrogen and phosphorus content of the soil is low. Potash is
medium. Therefore, overal, the soil fertility indices are not so good from the point of view
of agriculture.

c) Surat District

The soil in Surat District in genera has neutral pH. Electricity conductivity, too, is low.
Organic carbon, nitrogen and phosphorus content of the soil is medium. Potash is high.
Therefore, overall, the soil fertility indices are good from the point of view of agriculture.

d) Bharuch District

The soil in Bharuch District in genera has neutral pH. Electricity conductivity is medium.
Organic carbon is low, nitrogen and phosphorus content of the soil is low and medium.
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Potash is high. Therefore, overall, the soil fertility indices are poor from the point of view
of agriculture.

€) VadodaraDistrict

The soil in Vadodara District in general has neutral pH. Electricity conductivity is medium.
Organic carbon and nitrogen content of the soil, too, islow. Phosphorus content is medium
and potash is high. Therefore, overall, the soil fertility indices are average from the point
of view of agriculture.

Rewari-Dadri Section

a) Rewari Digtrict

Soils in this district are sandy to loamy sand alluvial soil (Bhanger) with low water table
and undul ating topography. The district has 2.4% of the soils under rocky land subjected to
high runoff and highly susceptible to erosion. 29% of the land is under soils of Aravalli
pediment, which are severely eroded and highly saline, confined to Bawal and Rewari
Tehsil/Taluka. 2.6% of the soils are under soils of old alluvial plain with sand dunes. Some
stretches covered by sand dunes are found in the northern portion of the district. Soils are
light in texture with low availability of moisture and poor retention capacity. The major
part of the soils of the district falls under soils of fluvioaeolian plain, which accounts for
65% of the total area. Mostly these soils are confined to Sahibi flood plain area, which are
sandy soils with loamy surface.

b) Alwar District

The Alwar Digtrict is covered by the soils of Aravali Hills and Aravalli pediments, which
account for 16.3% and 15.5% of the total area respectively. These are moderately deep,
undifferentiated and rocky land of Aravallis, subjected to high run off and severe erosion.
Sails of Aravalli pediment are very deep, well drained, with gentle dopes, coarse loamy
soils with loamy surfaces, severely eroded and dightly saline. Soils of old alluvial plains
accounts for 5.9% of the area of the district.

Magjor parts of soils of Alwar Didgrict is covered by soils of recent flood plain which
accounts for 52% of the total area, mostly found in the area along the riverine tract of
Sahibi, characterised by highly stratified river deposits. The soils are sandy to coarse
loamy in texture, moderately drained and has a good capacity to retain plant nutrients. The
soil of Fluvioaeolian plain accounts for 12.6% of the total area of the district. This type of
soil is calcareous to sandy with loamy surfaces and has a dlight erosion problem.

The soils of the district according to the local classification fal into three broad natural
categories - Chiknot, Mattiyar and Bhoor. Chiknot is stiff clay found throughout the
district except in the tehsils of Tijara and Behror. Mattiyar is a loamy soil and found
everywhere except in Tijara and Behror Tehsils. The Bhoor is most common in Tijara
Tehsils.

¢) Mewat District

The soils of the area are generally sandy loam to loam. In parts of the low-lying areas, they
are clayey and saline. The soils are light and derived from the older and new aluvia
layers; the older alluvium is dark-coloured and is generally rich in concretions and nodules
of impure calcium carbonate known as “Kankar”. The new alluvium is light coloured and
poor in calcareous matter. The soils are generally shallow and low in organic matter.
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d) Gurgaon District

The soils in this district are mostly rocky surfaces of Aravali Hills except some areas
which are sandy loam to coarse loamy in texture. In the northwestern, extreme northern
and southern parts of the district, the soils are tropical arid brown soils, water logged, salt
affected and medium in texture. About 68% of the total areais under the soils of Aravalli
pediment. These soils are very deep, coarse loamy, severely eroded and dlightly saline.

€) Faridabad Digtrict and Palwal District

Both districts comprise of recent Yamunaflood plains, low lying plains, depressions, sand
dunes and hills. The texture of the soil is sand to loamy sand in recent Yamuna flood plains,
sandy loam in plains, sandy loam to clay loam in aluvial plains, sandy loam to loam
(surface), clay loam/silty clay (sub-surface) in low lying plaing/depressions.

f) Gautam Buddh Nagar District

The digtrict is covered by soils of Fluvioaeolian plain, which are calcareous to sandy, with
loamy surfaces in nature. Soil erosion problem is moderate to dslight, with excellent
fertility status. More than 25% of the area are covered by soils of active flood plains,
which are sandy to coarse loamy in texture. Some depressions are found along Ganges and
cause water logging.

Geology and Hydrogeology

The geology, hydrogeology and drainage characteristics of the project area has been
described especially for Aravalli Hills in Rewari-Dadri Section where DFC Phase 2
Project will result in deep rock cutting and Vasai Detour in Thane District of Maharashtra
where the project has proposed to build tunnel.

Vasai Detour in M aharashtra Section

1)  Geology and Hydrogeol ogy

Geologicaly the Vasai detour area is underlain by alluvium and Deccan basalt inter-
bedded with pyroclastic material. The area is represented by flat aluvium terrain
undulated with flat topped hills of basalts forming chain of plateaus. The area is aso
structurally disturbed and seismically active. The Geological succession is as follows at
the Tunnel site at Vasai Detour:

Table 4.1.7 Geo-chronological Order at Tunnel Site

Layer Type Thickness Property
| Too laver Weathered  Limonite | 150 — 200 mm Mixed with Dust
P iy Formation

Weathered  Laterites | 1000 — 1500 mm | Lateritic Iron
with Nodular formation
Andesites Basalt as | 1500 mmonward | Ferromagsium + Silica
bottom Layer

Il Layer

Il Layer

Basalts and alluvium congtitutes the two major aquifers in the area. Each basaltic flow
consists of two distinct unitsi.e. lower massive unit and an upper vesicular unit. The lower
massive layer is generally devoid of primary porosity and interconnected pores and hence
the water bearing and transmitting properties of these formations are limited to negligible.
However, the fractured and jointed portions in the massive zone and presence of vesicles
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act as moderate to good aquifer. Degree of weathering and topographic setting plays
important role for occurrence and distribution of ground water. The top weathered zone
however, acts as fairly good aquifer. The aluvium comprises detritus material, sand,
gravel and clay and its admixtures form the major aquifer system in the area.

The ground water regime condition in the project area has been studied through
compilation of water level data collected from various organizations including CGWB.
The water level data collected from the observation wells in the area has been used to
generate a depth to water level map of the project area as shown in Figure 4.1.2. From the
depth to water map for the pre-monsoon period, it may be observed that, in general the
ground water level in the area remains within 10 m bgl. Major area falls within the water
level of 5 m bgl. The area around Vasai in which the tunnel has been proposed lies within
therange of 5to 10 m bgl.

The ground water quality has been studied through compilation of data related to various
chemical constituents. Electrical conductivity is the basic parameter which indicates the
overall quality of ground water for various uses. Electrical conductivity in the project area
is within the permissible limit of 1,500 micro mhos/cm. In the tunnel area, the EC values
liesin the range of 750 to 1,500 micro mhos/cm.

2) Hydrology and Drainage

The project area is represented by a plain land occasionally traversed with dissected
plateaus. Due to dope variations the drainage in the area is well developed. The drainage
map of the stretch of the corridor in Maharashtra Region is shown in Figure 4.1.3. From
the drainage map of the project area it may be observed that at several places the corridor
crosses the drainage and hence adequate measure need to be taken to preserve the natural
drainage.
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Aravalli Hillsin Rewari-Dadri Section
1) Geology

The rock formations in the Aravalli area are represented by quartzites, mica schist and
pegmatite intrusive. Structurally the area represents an active tectonic zone. The area is
dissected by number of faults, fractures and shears, the trend of which varies from NNE-
SSW to ENE-WSW. Localy the Delhi region forms northern part of the southerly
plunging fold known as Harchandpur anticline. Since the Aravalli rocky hill ridges b/w
Banban Village to Keherani Village in Tijara block, Alwar District and from Dhulawat
Village to Rojka Village in Mewat District is made up of quartzites which are highly
jointed and fractured as well as tectonically disturbed as deciphered from the geological
structure profile showing major as well as minor faults passing through the area

The hill outcrops near Taoru Block (Mewat Didgtrict), near Sohna and Tijara Blocks (Alwar
District) were examined. The area is traversed by two parallel ridges bordering N-S
trending Sohna Valley named as Sohna and Harchandpur Ridges. Geologically, the hill
outcrops comprise Alwar and Ajabgarh series of Delhi super group rock formations that
run in N-S and NNE-SSW direction. Three to four sets of joints in rocky exposures are
conspicuous by their presence.

The DFC also passes through the Sohna area of the Gurgaon District. The Gurgaon
District as such indicates various geomorphological units such as fluvia origin, aluvia
plain, aluvial plain with sand cover, paleap channel/abandoned channel, denudational
origin pediment, pediplians, intermontane valley/basin, valley fill, residual hills, structural
origin structural hills and, linear ridges. The area is characterized by the quartzites which
are geo-morphologically identified denudational hills meeting with the older aluvia
deposits abruptly or many a times narrow strip of pediplain can also be observed. The
older alluvia plain extends further south and westward.

2) Hydrogeol ogy

The hydrogeological conditions are fast changing because of the continuous development
of ground water resources irrespective of its annual replenishment and aguifer
sustainability. The water table is continuously declining and the ingress of brackish/saline
aquifers towards fresh aquifersis increasing disturbing the total hydrodynamics of ground
water in the study area as well as in the surrounding areas under NCR. Ground water
occurs in aluvium and weathered / fractured hard rocks. Sand, gravel and silt-kankar
constitute potential aquifer zones in alluvium. Shallow aquifer systems in aluvium are
generally under unconfined conditions and deeper aquifer systems are under semi-
confined/confined conditions. Highly potential ground water structures can be installed in
these aquifer systems. Weathered/ fractured hard rocks having secondary porosity
constitute poor to moderately potential aquifer zones which can sustain low capacity
ground water structures, locally. The hydrogeological map of the project areais given in
Figure4.1.4.

In the major part of the project area, the depth of water table lies between 10 m and 20 m.
The part of the areafaling in Alwar District, water table rests between 10 m and 20 m and
in some areas, it is deeper than 20 m and westwards, the water level is further below and
goes up to 40 m bgl. Similar conditions prevail in Rewari adjoining the Alwar. The depth
to water level map prepared from existing observation wells in the project area depicting
the depth to water zonesisgivenin Figure 4.1.5.
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In a major part of the area, the shallow ground water is fresh (EC up to 3000 micro
siemens/cm at 25°C). Areas with brackish quality of water (EC between 3000-6000 micro
siemens/cm at 25°C) occur in north western parts of Sonepat District, northern and north
western parts of Rohtak District, north-western and south western parts of NCT of Delhi,
north-west and northern parts of Gurgaon District, western parts of Rewari District,
southwest parts of Faridabad District. The water quality map of the project area showing
the electrical conductivity zonesis given in Figure 4.1.6.

From the perusal of map it may be observed that in the entire stretch of the corridor the
electrical conductivity is below 3000 micro siemens, in pockets it is even less than 1500.
However, the higher values of conductivity approaching 3000 micro siemens are very
vulnerable, since the underlying aquifers in the major part of the study area contains
brackish to saline water and hence any overexploitation of uncontrolled withdrawa may
lead to up-coning of underlying saline water.

3) Drainage

It has been observed that in the middle of Gurgaon stretch there is a surface water divide
owing to the presence of nearly N-S trending Aravalli ridges. The stream originating from
the western flank of ridge flows westerly and joins Sahibi River and the east flowing
streams finally join the Yamuna River flowing in the eastern boundary of project area.

There are two perennial rivers in the project area - the Yamuna and Hindon Rivers. The
Sahibi River represents ephemeral nature of flow. It flows in a north-east direction towards
Rewari. It carries away the water of the western slope of the central range of Aravalli hills.
The Yamuna forms the boundary between Haryana and Uttar Pradesh and flows southerly.
The Hindon River also flows in southerly direction. The drainage map of the project area
isgivenin Figure 4.1.7.
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4.1.8

(1)

)

Habitat along the Alignment

Natural environment conditions vary along the DFC alignment route due to different
ecological and ago-climatic variation. Nearly 45% of the alignment route passes through
the cultivated agricultural area, barren land and wasteland in DFC Phase 2. Besides this,
the alignment crosses over number of important, major, and minor rivers and streams and
also traverses through many recorded forest area. The length of alignment in these forest
areas comprises approximately 1.6 km length in Gulistanpur reserved forest in G. B. Nagar
Disgtrict of Uttar Pradesh and approximately 9.2 km in Thane District of Maharashtra. The
forest areas in Thane District are mostly dry and degraded land and supports very little
habitat pattern. Most of these forest areas are under the influence of encroachment and
increased human activities. The proposed alignment also passes near the edge of the range
boundary of the Sanjay Gandhi Nationa Park in Thane District. The proposed corridor
passes through the buffer area but away from the range boundary of the Tungareshwar
Wildlife Sanctuary.

JNPT-Vadodar a Section

1)  Maharashtra section

Thane and Raigad Didgtricts come under the Western Ghats. The region between the
Arabian Sea and the Sahyadri Range is called the Konkan. It is narrow coastal lowland.
The areais a splendid combination of plant and animal life. The forest of this areais the
southern tropical semi evergreen forest and occupies a wide range of plant life, magical
herbs, and shrubs. Dominant species are Mango, Jamun, Hirda, Behda, Bamboo, various
shrubs, herbs, climber, grass, and fern. The areaisrich in fauna since there are a variety of
forest types. The wildlife found here includes leopards, barking deer, sambar, wild boar,
langur, and hyena. Among the birds, Malabar grey hornbill, Quaker babbler, Malabar
whistling thrush, green pigeon, black eagle, and grey jungle fowl are common. The largest
tree squirrels are also found here.

2)  Gujarat section

The state of Gujarat boasts of arich floraand fauna. It has varied landforms, ranging from
dry deciduous forests to mgjestic grassands, wetlands, marine ecosystems and rich moist
deciduous forests. This has made the state suitable as the habitat of rare wildlife species.
Asiatic lion, wild ass, black buck, four-horned antelope and great Indian bustard are some
of the rare species preserved by the various wildlife sanctuaries in Gujarat. These rare
animals constitute the wildlife heritage of India. Therefore, the National Parks in Gujarat
are trying their best to save these creatures from the threat of extinction. Thisisarid region
and the coastal region gives way to alow area of wooded hilly region in the centra part.
Gujarat is home to some rare species. The Asiatic lion is found only in the Gir forest,
while the wild ass is found in the Rann of Kutcch. Besides these, the great Indian bustard,
the world's only four-horned antelope, the black buck, the dugong and the boraia are all
found in different habitats across the state.

Valsad District falls under the Sahyadri Region. Thisisthe northern part of Western Ghats,
whichisvery rich in biodiversity.

Rewari-Dadri Section
The forests in Haryana District are classified under reserved forests, protected forests,

unclassed forests, closed u/s 38 of Indian Forest Act and areas closed u/s 4 & 5 of Land
Preservation Act. Alwar has rich forest area. Reserved forests in Gurgaon Digtrict have
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D
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214.9 ha, in Mewat District 16.2 ha, in Faridabad District 314.2 ha and in Rewari has
514.0 ha area. However, the proposed DFC alignment route is not affecting any forest area
in these districts.

Corresponding to its variegated topography and climate, the project districts have a wealth
of wildlife. Their avifauna is among the richest in the country. Widespread in the forest
areas of Haryana, Gautam Buddha Nagar, and Alwar, is found the leopard, wild bear, doth
bear, chital, sambhar, jackal, porcupine, jungle cat, hare, squirrel, monitor, lizard and fox.
The most common birds include the crow, pigeon, dove, jungle fowl, black partridge,
house sparrow, peafowl, parakeet, kite, myna, quail, bulbul, kingfisher and
woodpecker. The chinkara and the sand grouse prefer a dry climate and have their habitat
in the Aravalli area. Among the game birds resident in the section are the snipe, comb
duck, grey duck, cotton teal and whistling teal.

Flora
JNPT-Vadodar a Section

Flora aong the proposed aignment belongs to arid, semi arid, coastal climatic system.
Forest type comprising of mainly tropical dry deciduous, the Western Ghats, and monsoon
forests occur both on the western (coastal) margins of the ghats and on the eastern side
where there is less rainfall. These forests contain several tree species of great commercial
significance like Indian rosewood, Dalbergia latifolia, Malabar kino, Pterocarpus
marsupium, teak and Terminalia crenulata. Clumps of bamboo occur along streams
throughout the evergreen and semi-evergreen forests of south-west Gujarat and
Maharashtra.

The Thane forests are one of the valuable and well-preserved forests in Maharashtra. The
forest areas occurring in the district do not consist of single block, but are scattered al
over the district. The forest area in Thane District is 3,822.6 km? or 42% of the total
geographical area. Of this, the area under reserved forests is 2,838.5 km? or 74% while
protected forests covers 983.9 km® or 26% of the total forest area. The area under
unclassed forests is only 0.13 km?. More than 90% of the forests of Thane District fall
under the type ‘ Tropical moist (mixed) deciduous forests'. The occurrence of teak is only
25% to 30%. On better sites it is associated with other species like ain, khair, hed, bibla,
shisham, sawar, etc.

Rewari-Dadri Section

The Gulistanpur reserved forest area in Gautam Buddh Nagar District is a plantation work
of the Forest Department. The area has semi-arid climatic plantation of thorny plants such
as Prosopisjuliflora and Acacia nilotica.

Forests in the state of Haryana are comprised of dry deciduous forest, pine and thorny
shrubs. Main trees are babul (Acacia nilotica), khair (Acacia catechu), neem (Azadirachta
indica), shisham (Dalbergia sissoo), pipal (Ficus religiosa), aam (Mangifera indica),
jamun (Syzygium cumini), imli (Tamarindus indica), barh (Ficus indicus), sagwan or teak
(Tectona grandis), ber (Zizyphus mauritiana), mitha jal or pillu (Salvadora indica), khara
jal or pillu (Salvador persica), semul, khegjri (Prosopis cineraria), lasura or lehswa
(Cordia dichotoma), amla, dhak (Butea frondosa), shahtoot (Morus alba), eucalyptus,
amrood (Psidium guajava), pine and poplar.
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4.1.11

Fauna
JNPT-Vadodar a Section

1) Maharashutra section

The varied climate and topography have resulted in rich vegetation and a good animal
population in Maharashtra. The forests found here are mainly evergreen deciduous types.
Magjority of the forests are in the eastern and Sahyadri regions of the state. Here many
different kinds of animals are found like tiger, panther, bison, deer and antel ope, wild boar,
bear and blue bull.

2)  Gujarat section

The fauna of Gujarat is quite diverse. The thick forests of Dangs in Gujarat, receiving
maximum rains and having abundant greenery, are the home of beautiful birds such as
trogon, hornbills, barbets, babblers, racket-tailed drongos and minivets. The saras, pea
fowls, red-wattled lapwings, parakeets, babblers and mynas are mostly found in the plains.
The extensive coastal regions of the state give shelter to a number of birds such as plovers,
stints, sandi pipers, curlews, lesser flamingoes, terns and gulls.

Rewari-Dadri Section

In Gautam Buddha Nagar Didtrict, back-naped hare (Lepus nigricollis) and neelgai
(Boselaphus tragocamel us) droppings in the areas of the Gulistanpur forest were observed
during investigation for biodiversity. The presence of such animals is usually associated
with wild or semi-wild scrub areas. It isindeed rare to be found in such close vicinity of a
bustling township. This indicates the habitat is not encroached by industrial development
in the nearby area, and the credit can be given to the Forest Department for its safety and
conservation. Wildlife constitutes an integral part of the forests. Development of wildlife
to agreater extent relies on the type of forests, their density and climate of the region.

In Haryana State, there are 9 wildlife sanctuaries and 2 national parks out of which there
are 3 wildlife sanctuaries and 1 national park in the Haryana sub-region covering an area
of 1,742.6 acres and 359.5 acres respectively consisting of the rare species of birds, black
bucks, chital, barking dears, red jungle fowls and leopards etc. The proposed corridor is
not falling in any of these protected areas in Haryana.

Legally Protected Areas

The proposed DFC alignment between JNPT and Vadodara and Rewari and Dadri passes
through some of the recorded forest areas, eco-sensitive areas and close to one of the
protected areas.

The two notified eco-sensitive areas which fall aong the alignment include Aravalli Hills
in Mewat and Alwar Didtricts and Dahanu in Thane District. The recorded forest area
villages which are getting affected by the proposed alignment route falls in Bhivandi,
Vasai, and Palghar Talukas/Tehsils and Dahanu of Thane Digtrict and in Sadar Taluka in
Gautam Buddha Nagar District. These recorded forests are either reserved forest or
protected forest or private forest or un-classed forest. There are some locations falling
within ROW of the proposed DFC aignment in Thane District such as Village Malodhi,
Village Kasarali and Wadiv Saravali near Vaitarna Creek, Village Shirgaon and Ulhas
River where existing mangrove vegetation might be disturbed. Most of these recorded
forests areas in Thane District are dry and degraded lands and do not support any
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significant diversity of species. Only 1-2% of the total forest area land under various
categories of recorded forest will be acquired for the project in Thane District.

The Gulistanpur Reserved Forest in Gautam Buddha Nagar District is located close to the
industrial area of Surgjpur. It is not a natural forest but aresult of plantation work done by
the local forest department for greenery development in the area. Nearly 4-5% of the total
forest arealand will be acquired for the project.

The Sanjay Gandhi National Park is the only protected area falling along the DFC
alignment route whose outer boundary is in proximity to the proposed DFC (Figure 4.1.8).
The forest patches adjoining proposed alignment within the National Park is in degraded
condition.
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4.1.12 Seismicity

Geographical statistics of India show that amost 54% of the land is vulnerable to
earthquakes. The seismic zoning map of India (Figure 4.1.9) has assigned four levels of
seismicity for the entire country in terms of zone factors. According to the present zoning
map, zone V expects the highest level of seismicity whereas zone |l is associated with the
lowest level of seismicity. The MSK (Medvedev-Sponheuer-Karnik) intensity broadly
associated with the various seismic zones is V1 (or less), VII, VIII and IX (and above) for
zones 1, 111, IV and V, respectively, corresponding to Maximum Considered Earthquake
(MCE).

Each zone indicates the effects of an earthquake at a particular place based on the
observations of the affected areas. The Bureau of India Standards (BIS) has assigned zone
factor of 0.10 (maximum horizontal acceleration that can be experienced by a structure in
this zone is 10% of gravitational acceleration) for zone Il and 0.24 for zone IV. The
Rewari-Dadri section of the corridor falsin zone IV where as the INPT-Vadodara section
fallsinzonelll. Zone 1V is called the high damage risk zone.

Magnitude
Very High Risk

Quakes of
Magnitude & and
greater

Zone V| High Risk
Quakesupto
Magnitude 7.9
Zone | Moderate Risk
Quakesupto
Magnitude 6.9
Zone Il | Seismic
Disturbancesupto
Magnitude 4.9

Source: 1S 1893 (Part 1): 2002 (BIS)

Figure 4.1.9 Seismic Zoning Map of India
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4.2 SOCIO-ECONOMIC ENVIRONMENT
The existing status on socio-economic environment has been described for the overall
project area as well as the immediate project affected area. The status for the overall
project area pertains to the information at the district level whereas the immediate project
affected area pertains to the information at the taluka/tehsil and village level. The source
of information is based on the census survey of India, statistical abstract of the district,
district census handbook, Planning Commission reports, and Baseline Survey and Census
for RRP.
4.2.1 Socio-economic Conditions of the Overall Project Area
(1) Demographic profile
Demographic profile of the project affected districts is given in Table 4.2.1. Uttar Pradesh
is the most populous state followed by Maharashtra, Rgjasthan, Gujarat and Haryana.
Population density isthe highest in Delhi and among citiesit is the highest in Faridabad.
Table 4.2.1 Demographic Profile of Overall Project Area
. N Decadal . .
India/ Sate/ Population 2011 growth rate Sex ratio Density
IDistrict 1991- | 2001-
Per sons Males Females 2001 | 2011 2001 | 2011 | 2001 | 2011
India2001 1,027,015,247 | 531,277,078 | 495,738,169 21.34 933 324
India2011 1,210,193,422 | 623,724,248 | 586,469,174 17.64 940 382
M aharashtra
g"oghlaram”a 96,752,247 | 50,334,270 | 46,417,977 22.73 922 315
g"oiqarasmra 112,372,972 | 58,361,397 | 54,011,575 15.99 925 365
Raigad 2,635,394 1,348,089 1,287,305
(2205972) (1116821) (1089151) 2099 (1936 | 976 | 955 | 309 | 368
Thane 11,054,131 5,879,387 5,174,744
(8.128,833) (4.377806) | (3.751027) 5492 (3594 | 858 | 880 | 851 | 1157
Gujarat
Gujarat 2001 50,596,992 26,344,053 | 24,252,939 22.66 920 258
Gujarat 2011 60,383,628 31482282 28,901,346 19.17 918 308
Vadodara 4,157,568 2,150,229 2,007,339
(3.630.775) (1896.850) | (1742.916) 19.87 (1416 | 919 | 934 | 482 | 551
Bharuch 1,550,822 805,945 744,877
(1.370.104) (713.475) (656.629) 1937 (1314 | 921 | 924 | 210 | 238
Surat 6,079,231 3,399,742 2,679,489
(4.996,391) (2722675 | (2273.716) 5430 (4219 | 810 | 788 | 968 | 1376
Navsari 1,330,711 678,423 652,288
(1.229.250) (628.814) (600.436) 1324 | 824 | 955 | 961 | 557 | 602
Valsad 1703068 884064 819004
(1,410,680) (734.945) (675.735) 29.65 [20.74 | 920 | 926 | 465 | 561
Haryana
Haryana 2001 21,082,989 11327658 9755331 28.01 861 477
Haryana 2011 25353081 13505130 11847951 19.9 877 573
Rewari 896,129 472,254 423,875
(764.727) (402.381) (362.346) 2524 | 171 | 901 | 898 | 483 | 562
Gurgaon 1,514,085 817,274 696,811
(1.657,669) (884.456) (773213) 4464 | 739 | 874 | 853 | 599 | 1241
Faridabad 1,798,954 961,532 837,422
(2.193.276) (1192537) | (1,000.739) 4847 | 31.7 | 839 | 871 | 1020 | 2298
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. N Decadal . .
India/ Sate/ Population 2011 growth rate Sex ratio Density
IDistrict 1991- | 2001-
Persons Males Females 2001 | 2011 2001 | 2011 | 2001 | 2011
Mewat 1,089,406 571,480 517,926
(993,617) (524.872) | (468.745) 379 893 906 729
Pawa 1,040,493 553,704 486,789
(404,136) (217.233) |  (186,903) 255 862 | 879 761
Delhi
Delhi 2001 13.782.976 7570890 | 6212086 2631 821 9204
Delhi 2011 16,753,235 8976410 | 7,776,825 20.96 866 11207
Rajasthan
Rajasthan 2001 56473122 | 29381657 | 27,091.465 2833 922 165
Rajasthan 2011 68621012 | 35620086 | 33,000,926 21.42 926 201
Alwar 3,671,999 1938920 | 1733070 |3023 |22.75 | 887 | 894 | 357 | 438
(2.990,862) | (1585046) | (1,405,816)
Uttar Pradesh
g&a{ Pradesh | 166052850 | 87466301 | 78,586,558 25.80 898 689
gétlalr Pradesh | 109581477 | 104596415 | 94.985,062 20.09 908 828
Gautam Buddha | 1,674,714 904505 770200
Nogs (11161263 (66 550 (aarop |3570 |5152 | 842 | 852 | 039 | 1306

Source: *Datain bracket is as per Census of India, 2001

1) Raigad District

As per the 2011 census, Raigad has a total population of 2,635,394 of which 1,348,089 are
males and 1,287,305 are females. As againgt the state average of 925, the district has
955 females per 1,000 males. The overall density of population is close to the state
average. Scheduled caste form 2.4% of the total population and scheduled tribe form
12.2% of the total population.

2)  ThaneDistrict

The district has 15 tehsils, namely Thane, Kalyan, Murbad, Bhiwandi, Shahpur, Vasal,
Ulhasnagar, Ambarnath, Dahanu, Palghar, Tadasari, Jawhar, Mokhada, Wada and
Vikramgad. It has 37 towns and 1,748 villages. Its total geographical areais 9,558 km?. As
per the 2011 census, it has a total population of 11,054,131 of which 5,879,387 are males
and 5,174,744 are females. As against the state average of 925, the district has 880 females
per 1000 males. In the age bracket 0-6 years, the sex ratio is 918. The overall density of
population comes to 1,157 persons’km?® which is very much higher than the state average
of 365 persons/km?. The population in the age bracket 0-6 years is 1,257,080 of which
655,354 are males and 601,726 are females.

The scheduled caste population of Thane District is 339,720 (4.2% of the total population)
of which 177,990 are males and 161,730 are females. The scheduled tribe population of
the district is pegged at 1,199,290 (14.7% of the total population of the district) out of
which 600,809 are males and 598,481 are females.

3)  Vasad District

The district of Vasad has 5 talukas, of which the major ones are Vasad (district
headquarter), Pardi and Umargam. The total geographical area is 2,939 km?. As per the
2011 census, it has a total population of 1,703,068 of which 884,064 are males and
819,004 are females. The district has 926 females per 1,000 males. In the age group of 0-6
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years, the sex ratio is aso 926. The overall density of population comes to
561 persons’km?® which is much higher than the state average of 308 persons/km?. The
population in the age bracket of 0-6 years is 206,309 of which 107,110 are males and
99,199 are females.

The scheduled caste population of Valsad District is 37,304 (2.7% of the total population)
of which 18,928 are males and 18,376 are females. The scheduled tribe population of the
district is pegged at 772,405 (54.8% of the total population of the district) out of which
386,395 are males and 386,010 are females.

4)  Navsari District

The district of Navsari has 5 talukas of which Navsari, Gandevi, and Chikhli are the major
talukas. Its total geographical area is 2,196 km?. As per the 2011 census, it has a total
population of 1,330,711 of which 678,423 are males and 652,288 are females. As against
the state average of 918, the district has 961 females per 1,000 males. In the age bracket of
0-6 years, the sex ratio is 921. The overall density of population comes to 602 persong/km’
which is much higher than the state average of 308 persons’km? The population in the age
bracket of 0-6 yearsis 129,530 of which 67,427 are males and 62,103 are females.

The scheduled caste population of Navsari District is 39,574 (3.4% of the total population)
of which 19,937 are males and 19,637 are females. The scheduled tribe population of the
district is pegged at 591,164 (28.2% of the total population of the district) out of which
297,103 are males and 294,061 are females.

5)  Surat District

The district of Surat is divided into ten revenue talukas namely Choryasi, Palsana, Kamrez,
Bardoli, Olpad, Mangrol, Mandvi and Surat City. Its total geographical areais 7,761 k.
As per the 2011 census, it has a total population of 6,079,231 of which 3,399,742 are
males and 2,679,489 are females. As against the state average of 918, the district has 788
females per 1,000 males. In the age bracket of 0-6 years, the sex ratio is 836. The overall
density of population comes to 1,376 personskm” which is very much higher than the
state average of 308 persong/km?. The population in the age bracket of 0-6 years is
710,805 of which 387,131 are males and 323,674 are females.

The scheduled caste population of Surat District is 169,324 (3.4% of the total population)
of which 87,030 are males and 82,294 are females. The scheduled tribe population of the
district is pegged at 1,408,270 (28.2% of the total population of the district) out of which
708,022 are males and 700248 are females.

6) Bharuch District

The district of Bharuch has 8 talukas, of which the major ones are Bharuch (district
headquarter), Ankleshwar, Valia, Jnagadia and Jambusar. Its total geographical area is
5,253 km?. As per the 2011 census, it has atotal population of 1,550,822 of which 805,945
are males and 744,877 are females. The district has sex ratio of 924 females per
1,000 males. In the age bracket of 0-6 years, the sex ratio is 914. The overal density of
population comes to 238 persons per km? which is lower than the state average of
308 persongkm?. The population in the age bracket of 0-6 years is 170,565 of which
89,119 are males and 81,446 are females.

The scheduled caste population of Bharuch District is 61,491 (4.5% of the tota
population) of which 31,708 are males and 29783 are females. The scheduled tribe
population of the district is pegged at 444,043 (32.4% of the total population of the
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district) out of which 228,017 are males and 216,026 are females.

7)  VadodaraDistrict

The district has 12 talukas, 15 towns and 1548 villages, of which the mgor towns are
Vadodara (district headquarter), Savli, Waghodia, Padra, Dabhoi, Karjan and Sankheda. Its
total geographical area is 7,555 km?. As per 2011 census, it has a total population of
4,157,568 of which 2,150,229 are males and 2,007,339 are females. As against the state
average of 918, the district has 934 females per 1,000 males. In the age bracket of O-
6 years, the sex ratio is 894. The overall density of population comes to 551 persong'km’
which is much higher than the state average of 308 persons’km? The population in the age
bracket of 0-6 yearsis 474,479 of which 250,513 are males and 223,966 are females.

The scheduled caste population of Vadodara Didtrict is 204,285 (5.6% of the total
population) of which 106,497 are males and 97,788 are females. The scheduled tribe
population of the district is pegged at 967,393 (26.5% of the total population of the
district) out of which 496,058 are males and 471,335 are females.

8)  Rewari Digtrict

As per the 2011 census, Reawri has a total population of 896,129 of which 472,254 are
males and 423,875 are females. As against the state average of 877, the district has 898
females per 1,000 males. In the age bracket 0-6 years, the sex ratio is 784. The overall
density of population is dightly lower than the state average.

9)  Alwar District

Alwar District has a tota population of 3,671,999 with 1,938,929 males and
1,733,070 females. As against the state average of 926, the district has 894 females per
1,000 males. In the age bracket 0-6 years, the sex ratio is 825. The overal density of
population is more than doubl e than the state average.

10) Mewat District

As per the 2011 census, Mewat has a total population of 1,089,406 of which 571,480 are
males and 517,926 are females. As againg the state average of 877, the didtrict has
906 females per 1,000 males. In the age bracket 0-6 years, the sex ratio is 903. The overall
density of population is 729 against the state average of 573.

11) Gurgaon District

As per the 2011 census, Gurgaon has atotal population of 1,514,085 of which 817,274 are
males and 696,811 are females. As against the state average of 877, the didtrict has
853 females per 1,000 males. In the age bracket 0-6 years, the sex ratio is 826. The overall
density of populationis 1,241 against the state average of 573.

12) Pawal Didrict

As per the 2011 census, Palwal has a total population of 1,040,493 of which 553,704 are
males and 486,789 are females. As againg the state average of 877, the didtrict has
879 females per 1,000 males. In the age bracket 0-6 years, the sex ratio is 862. The overall
density of population is 761 against the state average of 573.

13) Faridabad District

As per the 2011 census, Faridabad has a total population of 1,798,954 of which 961,532
are males and 837,422 are females. As against the state average of 877, the district has
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871 females per 1,000 males. In the age bracket 0-6 years, the sex ratio is 842. The overall
density of population is 2,298 which is very much higher than the state average of 573.

14) Gautam Buddha Nagar District

As per the 2011 census, Gautam Buddha Nagar has a total population of 167,4714 of
which 904,505 are males and 770,209 are females. As against the state average of 908, the
district has 852 females per 1,000 males. In the age bracket 0-6 years, the sex ratio is 845.
The overall density of population is 1,306 against the state average of 828.

Economic Profile

1) Raigad District

Magor business in the district is fish farming, food processing, coir, herbal and tourism.
Agriculture farming provides gainful employment as an occupation for most of its
population. Their dependency on land as a source of earning is complete and is directly
related to the size of the farm holdings. Thus, development of rural Raigad has aways
attracted attention of the government, policy framers and socia reformers. Most of the
work force depends on agriculture and allied activities.

2)  ThaneDistrict

Thane is the third most industrialised district in the Maharashtra State. There are nearly
1548 large and medium scale and 18,480 small scale industries in the district. The main
products of these indudtries are drugs, textiles, adhesives, plagtics, rubber, sted,
pharmaceuticals, engineering, fertilizers, electronics, chemicals and iron and steel. The
Thane-Belapur-Kayan industrial belt is the centre of highly sophisticated modern
industries. In Ambarnath, Bhiwandi, Badlapur, Tarapur and Murbad, there are nearly
4,000 industries which contribute towards the industridization of the district.

Traditionally, Bhiwandi is famous for its handlooms. Fisheries constitute another
important industry in Thane Didtrict. It is carried out in sea as well as in creeks and
estuaries on the western coast. Marine fishery predominates over inland fishery in the
district and provides employment to about 75% of the persons engaged in the fishing
industry. Food processing industries like grain mill products, bakery products, cocoa,
chocolate and sugar confectionery, salt, ice, slaughtering, preparation and preservation of
meat, dairy products, canning and preservation of fruits and vegetables, canning,
preserving and processing of fish are developed in the district.

The Tarapur Atomic Power Station which has ushered an era of utilisation of nuclear
energy for electricity generation is also situated in the district.

The important kharif crops of the digtrict are rice, vari and nachani (finger millet). The
pulses like urad, moong and kulith are a'so grown in this season. Rice is the main crop of
the district. Riceisgrown in al the talukas of the district but mainly in Palghar, Bhiwandi,
Murbad, Shahapur, Vada, Vikramgad and Dahanu. Dahanu taluka is famous for fruits.
Chikoos (sapotas) are grown on a large scale at Gholwad. Chikoo orchards are also found
in Palghar and Talasari Talukas. Other fruits grown in the district are guavas, mangoes,
papayas, grapefruits and coconuts. Vasai and Paghar Talukas are famous for different
varieties of bananas such as rajeli, tambeli, mutheli and velchi. Seasonal fruits grown in
the district such as bor, wild berries and litchis have great demands in the markets of
Mumbai. Vegetables are also grown in the district. Among the vegetables, eggplants are
grown on alarge scale. There are rose gardens at Dahanu.
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Some of the potential growth engines in Thane District include the manufacturing sector,
construction sector, ecotourism, the services sector (IT and BPO), the retail sector and
inland navigation. It offers a tremendous opportunity for the ITES-BPO sector, due to its
affordable pricing, fresh air and open, green spaces.

3)  Vasad District

Vasad is an industrial base for sectors such as chemicals, textiles, and paper & pulp
industries. Since 1980's, textile and chemicals have been the major sectors of investments
and employment in the district. The district is emerging as a horticulture hub of the state,
witnessing significant production in food grains and crops. With over 300 medium and
large scale industries, Vapi is a magjor industrial center in Valsad witnessing tremendous
business activities. Over 10,716 units of small and medium enterprises (SMEs), involved
in different sectors, such as chemicals, textiles, engineering, and paper industry etc., are
present in the district.

Major horticulture crops being produced in the district are mango, cucurbits, chiku, banana
and sugarcane.

The proposed Delhi Mumbai Industrial Corridor (DMIC) and the proximity of the district
with Mumbai and Surat have made it a key destination for industrial investments. The
development of Maroli Port into a new Greenfield site, which is to be used as an industrial
port with an infrastructure of handling 16 MMTPA of general and containerised cargo
would help in attracting future investments. Industry sectors such as textiles, wooden
boxes, dye stuffs and lathes & machine tools are the supporting pillars of the economy.
They provide direct & indirect employment to over 7,000 people in the district. Tourismis
another major economic activity observed in the district. Udawada City is an important
tourist destination in Valsad District for the Parsi pilgrims, due to the presence of Fire
Temple, aWorld Heritage Site.

4)  Navsari District

Textiles, diamond business, sugar industry, agro & food processing, paper, engineering
and chemicals are some of the key business sectors in Navsari. The district has well
developed floriculture and horticulture activities owing to its suitable climate. The district
is the largest producer of chikoo in the state and the largest exporter of the fruit in India.
The digtrict has huge sugarcane fields as a result of which sugar manufacturing industry is
amajor businessin Maroli and Gandevi Talukas.

Navsari is the second largest producer of mango and sugercane. It is the largest producer
of cucurbits among vegetable crops. Turmeric isthe main spice crop of the district.

The development of Vansi-Borsi Port as direct berthing deep water port proposed by
Gujarat Maritime Board will fuel the industrial growth in the district. It will improve
business opportunities for industries such as mineral based industries, food and agro
processing industries, salt industries and marine based industries. The climate of the
district iswell suited for floriculture activities. Surat- Navsari is proposed to be developed
as an industrial area along the Delhi Mumbai Industrial Corridor (DMIC). This will
augment development of textiles, chemicals, pharmaceuticals and food processing
industries which are prominent sectors.

5)  Surat Didtrict

Industrial development in Surat District could be attributed to the presence of a large
number of diamond processing, textiles and chemical and petrochemical industries.
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During 2006-2007, Surat contributed a maximum of 11.5% of Gross Domestic Product
(GDP) to the state, as compared to any other district of India. The processes 10 out of 12
varieties of diamonds in the world are approximately 65% of total diamond exports from
India. Surat is also the synthetic capital of India and contributes 18% to the total manmade
fiber exports and 40% of manmade fabric production in India. The district has been very
successful in attracting a sizeable amount of Foreign Direct Investment (FDI) in various
sectors like energy, oil and petroleum.

The district is the largest producer of papaya and second largest producer of bananain the
state. It is the largest producer of Okra (Lady Finger) in Gujarat. It is the largest producer
of turmeric and second largest producer of ginger and chilly in the State.

The upgraded Surat airport is envisaged to offer direct air connectivity with important
destinationsin India and abroad. This is expected to boost commercid activitiesin the city
aswell asin the district, leading to an upsurge in the demand in hospitality sector, whichis
primarily driven by corporate tourism. Emergence of a petrochemical complex, a gem and
Jewellery Park and the centrally promoted Surat SEZ are expected to further fuel the
industrial and economic growth of the city. The expansion plan of Hazira Port is envisaged
in two phases. The first phase envisions the development of port infrastructure to handle
Liquefied Natural Gas (LNG) imports, and the second phase would offer port facilities for
handling dry bulk and containerised cargo. The port facility would help in attracting
sizeable investments in the times ahead.

6) Bharuch District

Bharuch is a formidable industrial base in sectors as diversified as chemicals &
petrochemicas, textiles, drugs & pharmaceuticals and ports & ship building. Several
private business conglomerates have their presence in Bharuch. Excellent port
connectivity with the presence of Dahegj Port makes it an investment destination in port &
ship building activities. Over 11,500 units of small and medium enterprises, involved in
different sectors, such as chemicals and petrochemicals, textiles etc. are present in the
digtrict. With over 70 medium and large scale industries, Ankleshwar is the major
industrial center in Bharuch witnessing alarge number of business activities

Magor horticulture crops being produced in the district are banana, mango, cucurbits,
papaya and Brinjal.

Emergence of the Petroleum, Chemicals and Petrochemicals Investment Region, Dahej
SEZ and passing of DMIC are expected to further fuel the industrial and economic growth
of the district. Centraly located within the industrial belt, Dahg is an ided location in
Asia to serve north, west and central India and international destinations such as, Middle
East, Africa, Europe and North America. Bharuch is the exclusive producer of silica sand
and presence of alarge number of lignite has made the digtrict a thriving industrial base
for several industries. The district witnesses a large number of industrial estates and
Special Economic Zones (SEZ).

7)  VadodaraDistrict

The industria clusters include chemicals and fertilizers, pharmaceuticals, biotechnology,
cotton textiles, machine tools, glass, engineering, tobacco, fisheries and dairy. Major crops
cultivated are rice, wheat, sorghum (jowar), yellow peas, grams, oilseeds, groundnuit,
tobacco, cotton and sugarcane. The district has huge reserves of dolomite and fluorspar.
Retail sector is also booming in the district in recent times.
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The digtrict is the largest producer of pulses in Gujarat, contributing 14.7% to the total
production. Vadodara is among major fruit producing districts in the state, contributing
11.3% to the total fruit production. The district is amgjor cultivator of flowersin the state,
contributing 16% to the total production, of them mogra (33.8%), marigold (18.3%) and
rose (14.2%) contribute a substantial share.

The Delhi-Mumbai Industrial Corridor passes through Vadodara, making it a key
destination for attracting industrial investments. Vadodara is the exclusive producer of
dolomite and fluorspar in Gujarat, offering scope for tremendous growth in the processing
industries. Proximity of Vadodara to key industrial centers of Gujarat such as Ahmedabad
(vialndia's first expressway), Bharuch and Surat, along NH8 could be considered a major
driver for growth of the economy.

8)  Rewari Didtrict

The agriculture constitutes the main source of economy in the district. It is also famous for
its metal work, particularly brass work and is called as the “brass hub of India’. It is also
famous for its cottage industries, small-scale industries and medium & large integrated
units. Non-Ferrous Industries are producing India's best quality of cold rolled copper and
brasses sheets, plates, colis & foils.

9)  Alwar District

At present there are fifteen industrial areas developed in Alwar District. There are nearly
300 large and medium scale industrial units in the district. Alwar is fairly rich in mineral
wealth. It produces marble, granite, felspar, dolomite, quartz, lime stone, and soap stone.

Alwar has an important place in agriculture production in Rajasthan. In kharif season,
bajra, maize, jowar, karif pulses, arhar, sesamum, cotton, guar etc. are sown and in rabi
season, wheat, barley, gram, mustard, taramira, rabi pulses etc. are sown. The main source
of irrigation iswells and tube wells.

10) Mewat District

The main occupation of the people of Mewat District is agriculture and allied and agro-
based activities. The agriculture in Mewat is mostly rain fed except in small pockets where
canal irrigation is available. Animal husbandry is the secondary source of income.

11) Gurgaon District

With the passage of time, Gurgaon District has witnessed a phenomenal growth in all
spheres of development particularly in urbanization and creating industrial climate.
Therefore it is considered as one of the mgor towns of Haryana State which has been
identified for al around development. Its ideal location on the National Highway of Delhi-
Jaipur road, in close proximity to the Indira Gandhi International Airport and its well
developed infrastructure base like existing roads and communications net work al through
the district, total eectrification environment has made Gurgaon the choicest location for
the industry as such high tech and high value projects involving foreign collaboration with
huge investment have come up in this area.

12) Pawal District

Palwal will have a big cargo for road, rail and air transport. The setting up of a transport
hub in Palwal will put the district in an advantageous position for its economic growth.
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13) Faridabad District

All the villages in the district have been electrified and are connected with puccaroad. The
major industrial production in the district is of tractors, sted rerolling, scientific
instruments, power looms, agriculture implements, JCB crane etc.

14) Gautam Buddha Nagar District

The importance of Gautam Buddha Nagar and its mgjor industria areas increases al the
more because of its inclusion in the proposed Delhi Mumbai Industrial Corridor. The
growth of industries in this district has been such that it is not restricting to the earlier
designated industrial area of Noida. Further industrial lands / areas are being developed in
the digtrict in the form of Greater Noida, Dadri, Yamuna Express Highway from Greater
Noidato Agra.

Health Status

1) Raigad District

Under NRHM, Uran and Roha hospitals in Raigad District were selected for IPHS. Three
hospitals, namely, Revdanda, Nagothane and Ambewadi were operationalised in 2006-07.
The district has 17 rural family welfare centres and 277 sub-centres. It has 9 rural hospitals
and 2 family hospitals. It also has 66 |eprosy education and sub centre. There is a district
hospital at Alibag in Raigad District.

2)  ThaneDistrict

Thane District has one dental college. It has 28 hospitals, 43 dispensaries and 122 primary
health centres. A number of state of the art hospitals in the private sector are coming up in
the Thane Didtrict.

3)  Vasad District

There are 43 primary hedthcare centres, 10 community healthcare centres,
10 governmental and 1 municipal hospitals present in the district. Valsad has severa
private specialised hospitals to provide a comprehensive range of tertiary and secondary
care services backed by state-of-the-art technology and trained medicos. A multi-speciality
hospital is present in Vapi giving services in general and laparoscopic surgery, trauma,
orthopaedic and urology etc. Beside this, several private hospitals such as, Kasturba
Hospital, Bhatia General Hospital, and Adarsh Hospital are also present in Val sad.

4) Navsari District

There are 36 primary healthcare centers, 10 community heathcare centers and 281 sub
centersin the district. The district has ‘Navsari Cancer Care Foundation’, a charitable trust
which provides services to cancer patients. Navsari has 1 government general hospita
which provides basic health facilities.

5)  Surat Didtrict

Surat has a presence of specialised hospitals to provide a comprehensive range of tertiary
and secondary care services backed by state-of-the-art technology and trained clinicians.
There are 11 community and 50 primary health centers present in the district. 89 private
hospitals are operationa in Surat City. The city has some specialised hospitals for the
treatment of life threatening diseases such as cancer and tuberculosis.

Page 4-42



Final ESIA Report
for Western Corridor of the Dedicated Freight Corridor Project (Phase 2) November 2011

6) Bharuch District

There are 32 primary health centres, 8 community health centres and 1 civil hospita
present in Bharuch. The district has a presence of over 20 private specialised hospitals to
provide a comprehensive range of tertiary and secondary care services backed by state-of -
the-art technology and trained medicos.

7)  VadodaraDistrict

Vadodara has 15 key specialised hospitals for systematic healthcare. Major super specialty
cardiac hospitals include Bankers Heart Institute and Baroda Heart Institute & Research
Centre. The digtrict has - 76 primary health centers, 16 community health centers, 21
government general hospitals, and 1 mobile comprehensive unit.

8) Rewari Didtrict

Rewari Digtrict has a civil hospital run by the civil administation. It has fifty beds and the
capacity has been planned to increase to one hundred beds. It also has a trauma centre for
attending to accidents on highways. Indian Railways has a hospital near Rewari Railway
Station. Rewari aso has a number of private hospitals and nursing homes. Patients from
villages come to Rewari for treatment. It has an active branch of Indian Medica
Association.

9)  Alwar District

Most health outcomes in Alwar District are above the state average. It has one district
hospital and 2 community health centers. It has about 83 primary heath centers, 9
maternity and child welfare centers and 460 sub centers.

District hospital in Alwar is a speciaized hospital with 413 beds strength having al the
specialists including medicine, surgery, pediatrics, ENT, ortho and blood bank. After the
launch of NRHM and the implementation of the Janani Suraksha Yojana the number of
ingtitutional deliveries at various hospitals in the district has increased tremendously. This
is mainly because of the incentive under the JSY. Since the institutional deliveries has
increased people starts using the government facilities which increase health seeking
behavior of the patients. Health facilities in the private sector are virtually non-existent at
the sub-district level in Alwar.

10) Mewat District

Mewat has agovernment general hospital, public health centres and 110 sub-centres in
villages. It has 28 homeopathic hospitals.

11) Gurgaon District

Gurgaon has excdlent healthcare facilities as the most modern facilities are now available
in large corporate hospitals. These hospitals have made Gurgaon the hub of medical
tourism in India. In addition, Gurgaon also has severa private nursing homes, the district-
level civil hospital and severd dispensaries run in partnership with various NGOs. Several
independent private practitioners, as well as chains of family practice clinics provide
outpatient care to the populace.

12)  Pawal District

Palwal has a civil hospital and 15 other nursing home and hospitals. Villages of Palwal
have primary health centres.
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13) Faridabad District

Medica service continued to be provided by a multiplicity of agencies like state
government, local bodies and voluntary organisation. In al 6 civil hospitals, 23 ayurvedic
and 3 unani, 2 homeopathic, 39 dispensaries, 22 primary health centres, 117 sub-centres
and 13 family welfare centres provide medical care facility in the district.

14) Gautam Buddha Nagar District

The district has 4 allopathic, 13 ayurvedic, and 17 homeopathic hospitals. It has 3 CHCs
and 18 PHCs. There are 38 family and mother-infant centre and 321 sub centre. The
district also has special hospital for tuberculosis and leprosy.

Education Status

Literacy rate of the project affected districts is given in Table 4.2.2. Surat has the highest
literacy rate amongst all districts of the overall project area.

Table 4.2.2 Literacy Rate of Overall Project Area

g Literacy Rate* (%)

No. State/District Per sons Males Females
2001 | 2011 | 2001 | 2011 | 2001 | 2011
Maharashtra 769 | 829 | 8.0 | 898 | 670 | 755
1 Raigad 770 | 839 | 8.2 | 907 | 678 | 768
2 Thane 807 | 8.2 | 871 | 909 | 731 | 808
Gujarat 69.1 | 793 | 797 | 872 | 578 | 707
3 Valsad 69.2 | 809 | 779 [ 85 | 596 | 750
4 Navsari 758 | 848 | 828 | 901 | 686 | 793
5 Surat 776 | 8.7 | 838 | 911 | 699 | 810
6 Bharuch 744 | 830 | 830 | 88 | 651 | 768
7 Vadodara 708 | 812 | 8.0 | 876 | 607 | 744
Rajasthan 604 | 671 | 757 | 805 | 439 | 527
8 | Alwar 61.7 71.7 78.1 851 | 433 56.8
Haryana 679 | 766 | 785 | 854 | 557 | 668
9 | Rewari 752 | 822 | 834 | 929 | 608 | 705
10 | Mewat 435 | 564 | 612 | 730 | 239 | 376
11 | Gurgaon 785 | 844 | 880 | 903 | 675 | 776
12 [ Pawad 502 | 703 | 751 | 826 | 408 | 564
13 | Faridabad 763 | 830 | 851 | 899 | 655 | 752
Uttar Pradesh 563 | 69.7 | 688 | 792 | 422 | 593
14 | Gautam Buddha Naga 693 | 822 | 815 | 902 | 547 | 728

Note-* Literacy rate isthe percentage of literates to population aged 7 years and above
Source: Census of Indig, 2011

1) Raigad District

Raigas has a literacy rate of 83.9% which is higher than the state average of 82.9%, as per
2011 census. Dr. Babasaheb Ambedkar Technological University is a unitary, autonomous
university located in Raigad District.

2)  ThaneDistrict

Thane has a literacy rate of 86.2% which is higher than the state average of 82.9%, as per
2011 census. There are 2,699 primary, 804 secondary and 152 higher secondary schoolsin
the district. There are 26 industrial training institutes which offer several industrial training
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programs in cutting and sewing, fitting, diesel engine mechanic, information technology
and electronic system management.

3)  Valsad District

Valsad has a literacy rate of 80.9% which is slightly higher than the state average of 79.3%,
as per 2011 census. There are 990 primary and 161 secondary and higher secondary
schools in the digtrict. There are 6 industrial training institutes offering several industrial
training programs which includes, fitting, armature and motor rewinding, electrician,
information technology and electronic system maintenance etc. One Government
polytechnic college is present in the district offering courses in civil, chemical, electrical,
mechanica and plastic engineering. There is one Degree Engineering College present in
Valsad offering engineering courses in mechanical and chemical branches.

4)  Navsari District

Navsari has aliteracy rate of 84.8% which is higher than the state average of 79.3%, as per
2011 census. Navsari Agriculture University in the district provides education in the fields
of agriculture, forestry, horticulture, and fisheries. Sugarcane Research Station at Navsari
Agriculture University is mainly engaged in the research of crop improvement, crop
production, and crop protection. Mahatma Gandhi Institute of Technical Education and
Research in the district offers courses in computer science, electrical, dectronics,
communication and mechanical engineering. Industrial Training Institutes in the Navsari
provide training in areas like cutting and sewing, welding, fitting, dress making, chemical
plant operating, computer operating, stenography, armature and motor rewinding etc.

5)  Surat Didtrict

Surat has aliteracy rate of 86.7% which is much higher than the state average of 79.3%, as
per 2011 census. Surat has many medical, nursing, ayurvedic and physiotherapy colleges.
Technical colleges offering courses in chemical, civil, €electrical, electronics and
communication, information technology, production and mechanical engineering are also
present in the district. Institutes providing specialised courses in gems and jewellery and
textile sector are also widely available to provide trained manpower for the industry.
Indian Diamond Institute provides different courses in diamonds, coloured gemstones and
machine cast jewellery. Besides imparting training, it is also undertaking research and
development and consultancy services. Man Made Textile Research Association has been
established to carry out research and development, testing and technical service activities
to the man-made fiber textilesindustry.

6) Bharuch District

Bharuch has a literacy rate of 83.0% which is higher than the state average of 79.3%, as
per 2011 census. There are 850 primary, 118 secondary and 55 higher secondary schoolsin
the district. There are 17 industrial training institutes which offer several industrial training
programs in cutting and sewing, fitting, diesel engine mechanic, information technology
and electronic system management. K.J. Polytechnic College in the district offers diploma
courses to about 400 students every year in electronics, mechanical, computers, cosmetic
design, chemical, civil and éectrical engineering. Shri Sadvidya Mandal Institute of
Technology and a Government engineering college are present in the district.

7)  VadodaraDistrict

Vadodara has a literacy rate of 81.2% which is higher than the state average of 79.3%, as
per 2011 census. It has only one university, well known for its quality of education and
renowned for several departments such as fine arts, medicine, arts and commerce,
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journalism and communication, among severa others. Other well renowned institutions
include Indian Institute of Materials Management and National Fire Academy. The district
aso has ingtitutes providing courses in physiotherapy, ayurvedic and homeopathic
medicines. 33 industrial training institutes in Vadodara offer facilities to train the
workforce at shop-floor level, which is a major requirement for al industries.
3 engineering colleges offer courses in all branches of engineering, 9 polytechnic college
offers diploma coursesin electrical, mechanical and plastic engineering

8) Rewari Didtrict

Rewari has a literacy rate of 82.2% which is higher than the state average of 76.6%, as per
2011 census. Rewari has 3 degree colleges, 2 teachers training colleges, 13 secondary /
higher secondary schools, one industrial training institute and one footwear training
institute. Severa private colleges have been set up in Rewari District in the last decade to
teach engineering, nursing, management, law, etc. though the quality of education in some
of themislow.

9)  Alwar District

Alwar has a literacy rate of 71.7% which is higher than the state average of 67.1%, as per
2011 census. There are 3,885 primary and middle schools, 356 secondary and senior
secondary schools, 33 collegesin Alwar District.

10) Mewat District

Mewat has a literacy rate of 56.1% which is lower than the state average of 76.6%, as per
2011 census. There are 531 primary schools, 272 middle schools, 44 secondary schools,
and 24 senior secondary schools and 6 new model schools. Mewat aso has 4 industria
training institues and 6 colleges. The literacy rate in Mewat is appallingly low, particularly
in case of females.

11) Gurgaon District

Gurgaon has a literacy rate of 84.4% which is higher than the state average of 76.6%, as
per 2011 census. Gurgaon is home to India's top business schools.

12) Pawal Didrict

Palwal has aliteracy rate of 70.3% which islower than the state average of 76.6%, as per
2011 census.

13) Faridabad District

Faridabad has a literacy rate of 83.0% which is higher than the state average of 76.6%, as
per 2011 census. Higher and Senior Secondary schools continue to provide educational
facilities to a large number of students. In addition, there are 20 degree colleges available
in the district. Faridabad has several private deemed universities including several
engineering colleges. However, most students aim to study in better-reputed government
ingtitutes outside of the city.

14) Gautam Buddha Nagar District

Gautam Buddha Nagar has a literacy rate of 82.2% which is higher than the state average
of 69.7%, as per 2011 census. Gautam Buddha Nagar has 636 basic school and 127 senior
basic schoals, central school and Navodaya Vidyalaya. It also has degree colleges and
state university. There are various engineering colleges and dental college.
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Heritage

1)  World Heritage

There are 28 World Heritage Properties in India, out of which 23 are Cultural Properties
and 5 are Natural Properties. All properties are out of the ESIA study area.

2) National Heritage

All the ancient and historical monuments and archaeological sites and remains are
protected under the Ancient and Historica Monuments and Archaeological Sites and
Remains (Declaration of National Importance) Act, 1951 (No LXXI of 1951). There are
104 properties of national importance in districted covered by the ESIA. Out of these, 14
are located within project affected Tauk/Tahsil (See Table 4.2.3). For properties whose
exact location is identifiable, it is confirmed that they are at least several km away from

the railway alignment.

Table 4.2.3 List of Ancient/Historical Monuments and Archaeological Sites

in the Project-affected Taluk/Tahsil

Ancient/Historical Monuments and

Location

Sl/iNo Archaeological Sites (Taluk/Tahsil) District State
1 Dargah known as Khawaja Dana Saheb's Rouza Surat Surat Gujarat
2 Old Armenian Tombs Surat Surat Gujarat
3 Tomb of Khawaja Safar Sulemani Surat Surat Gujarat
4 Old English and Dutch Tombs Surat Surat Gujarat
5 Ancient site comprising S.Plot No.535 Kamrgj Surat Gujarat
6 Fateh Burj Vyara Surat Gujarat
7 Frescos on the walls of Tambekar's Wada Vadodara Vadodara Gujarat
8 Historic site Vadodara Vadodara Gujarat
9 Ancient site (Excavated) Karvan Vadodara Guijarat

(Kayavarohan)
10 Gateway of Torana FKa;\;iarohan) Vadodara Guijarat
11 Jami Masjid Bharuch Bharuch Gujarat
12 Lal Masjid Tijara Alwar Rajastan
Mawai Faridabad
13 KosMinar No. 11 (Faridabad Haryana
Sector - 29)
14 KosMinar No. 19 Palwal Faridabad Haryana

Source: Archaeologica Survey of India (ASl), Ministry of Culture, 2011

4.2.2 Socio-economic Conditions of the Immediate Project Affected Area

(1)

Socio-economic conditions with respect to demography of the immediate project affected

area are provided below:
Demographic profile

1) Raigad District

Jasal, Vadaghar, Kaundre are the bigger villages with population more than 5,000 persons.
Literacy rate is good. Work participation rateis as high as 61% in some villages.

2)  ThaneDistrict

Vangaon, Saravali, Shirgaon, Juchandra and Rahanal are the bigger villages with
popul ation more than 5,000 persons. Literacy rate is average. Work participation rate is as

high as 57% in some villages.
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3) Vasad District

Pardi Parnera, Pardi Sondhpur, Umarsadi, Vapi are the bigger villages with population of
more than 5,000 persons. Literacy rate is average. Work participation rate is as high as
56% in some villages.

4) Navsari District

Sari bujrang, Amalsad, Mahuvar, and Bilimora are the bigger villages with population
more than 5,000 persons. Literacy rate is average. Work participation rate is as high as
59% in some villages.

5)  Surat Digtrict

Sayan, Kosamba, Kosad, and Variayav are the bigger villages with population of more
than 10,000 persons. Work participation rate is as high as 54% in some villages.

6) Bharuch District

Bhadkodra, Diva, Kanthariya, Tankariya, Ikhar, Manubar and Ankleshwar are the bigger
villages with population of more than 5,000 persons. Literacy rate is above national
average for rural areas. Work participation rate is as high as 62% in some villages.

7)  VadodaraDistrict

Pingalwada, Kurai, Bodaka, Kambola, Mangrol and Mesrad are the villages with
population of more than 1,000 persons. Literacy rate is higher than the average rura
national level status of 58.7%. Work is defined as participation in any economically
productive activity. All persons engaged in 'work' are workers. Work participation rate is
as high as 67% in some villages. State wise work participation for Delhi is 32.8%,
Haryana 39.9%, Uttar Pradesh 33.3% and Rajasthan as 42.8% (Census 2001).

8)  Rewari Digtrict

Nandrampur Bas, Bharawas are the bigger villages with population more than
4,000 persons. Work participation rate is as high as 56% in some villages.

9)  Alwar District

Only Jhiwana village has population more than 3,000 persons. Literacy rate is average and
varying among villages. Work participation rate is as high as 66% in some villages.

10) Mewat District

Only Sehsaula village has the population more than 5,000 persons. Literacy rateis average.
Work participation rate is as high as 49% in some villages.

11) Pawal District

Only Pirthala village has population more than 6,000 persons. Work participation rate is as
high as 49% in some villages.

12) Gurgaon District

Only Udaka village has population more than 3,000 persons. Literacy rate is average.
Work participation rate is as high as 52% in some villages.

Page 4-48



Final ESIA Report
for Western Corridor of the Dedicated Freight Corridor Project (Phase 2) November 2011

13) Faridabad District

Pithala, Kheri Kalan are the bigger villages with population more than 5,000 persons.
Literacy rate is average. Work participation rate is as high as 67% in some villages.

14) Gautam Buddha Nagar District

Sakipur is the bigger village with population more than 4,000 persons. Literacy rate is
average. Work participation rate is as high as 43% in some villages.
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CHAPTER 5 RESULTS OF SCOPING

5.1

5.1.1

As per the current regulations of Government of India, railway and bridge projects do not
require conducting Environmental Impact Assessment studies and obtaining
Environmental Clearance from the MoEF. Clause 11 of Railways Act 1989 empowered the
Railways to carry out any kind of construction anywhere without any restriction. As per
the notification of the MoEF dated 27th January 1994, amendment dated 4th May 1994
and new notification dated 14th September 2006, expansion or modernization of any
activity shall not be undertaken in any part of India, unless it has been accorded
environmental clearance for the projects enlisted under schedule of the Act. Under this
schedule, railway and bridge projects are not included. However, considering the
magnitude of activities envisaged as part of proposed corridor, the ESIA study has been
exercised to mitigate potential negative environmental and social impacts by the project.

The process of ESIA shall constitute a systematic approach to the evaluation of a project in
the context of the natural, regulatory and environment of the area in which development is
proposed. Soon after the commencement of planning and design process, based on desk
study, reconnaissance survey and experience of earlier projects, detailed methodology and
schedule shall be prepared for the effective and timely execution of the environment and
social impact assessment. The next step in the ESIA will be to define the proposed project
activities and the natural, regulatory (i.e. legal) and environment of the area in which
development will occur. This can be achieved through Scoping. The scoping identifies
which of the activities has a potential to interact with the environment and shall be
conducted early in the ESIA process to focus on the priority issues (i.e. those that have the
greatest potential to affect the natural and/or environment) can be established for the rest
of the ESIA process.

ENVIRONMENTAL SCOPING FOR THE ESIA STUDY

Environmental scoping for the proposed corridor, which clarifies conceivable
environmental and social impacts due to proposed projects activities, was conducted.
The major environment and social impact assessment studies are presented in the
following scoping matrix and checklist. Details on the scoping were examined for its
finalization through the public consultation meeting (PCM). It is noted that the evaluation
in the matrix is made by considering a degree of conceivable impacts in the case any
adequate mitigation measure is not conducted and also common to all of the proposed
railway sections. The evaluation was utilized for preparation of specifications of detailed
study as ESIA study.

Environmental Scoping for the ESIA Study

Environmental scoping for the Phase 2 of the Western Corridor is described in Table 5.1.1.
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Table 5.1.1 Environmental Scoping Matrix for the Proposed Projects

Project-related Activities
Planning / . Operation
Design Phase Construction Phase Phase™*
5 B = c o] o X
S 5 |§ |EE |8 g
£ g = = c o >
= s | |v E 5
S | E|2€|8. |28 B >
§® |E|85|°8g8 |2 g
o = o |T 2 O | = c S
22 | g|5E| 272 |2 | |58
n 2 o 8 Sl Gl © c 2 8 =
S S P | 2| 5|0 >0 =] = o=
=] S |leso| 5| PO =] 8 ° = 'S
S| 83 |8358|2|e5| Sls@ |5 | 5|as
| 5|3%5 E|55|g5cE4¢ | £ |EE
= | 8| gge8| S|ELEEEBY o = | £
o 238| - |E2SaB3E g S | g2
e | E|S€o| E|25|85|5E5 6| B |5
No. | Likely Impacts 8| S |6SE| S|<E|68BISs8E5E| &6 (<8
. . B-/
1 Air pollution B+ - - B- B- - B+ -
2 Water pollution B- - - - B- - B- - R -
3 Soil contamination B- - - - - B- - - - -
4 Waste B- - - - B- - B- - - -
S 5 Noise and vibration A- - - B- | B- B- B- - A- -
= |6 Ground subsidence - - - - - - - - R R
S |7 Offensive odor B- - - - B- - B- - - -
8 Bottom sediment B- - - - B- - B- - - -
Electromagnetic / radio wave
9 . C- - - - - - - - - C-
interference
10 | Obstruction of sunshine C- - - - - - - - - C-
11 Disaster A- - - - - - A- - - -
12 Topography and geographical B- i ) i B- i i i c )
features
E 13 Soil erosion B- - - - B- - - - - -
% 14 Groundwater B- - - - B- - - - - R
< | 15 | Hydrological situation B- - - - B- - - - - -
& | 16 | Coastal zone B- - - - | B- - . R B .
g 17 | Flora, fauna and biodiversity B- - - B- | B- - C- - - -
S | 18 | Meteorology - - - - - - - - - .
19 | Landscape B- - - - B- - - - - C-
. C-/
20 | Global warming Bt - - C- - - - - B+ -
21 Involuntary resettlement A- | A-
Local economy such as employment | A-/ B | B/ B-/B
22 and livelihood, etc. A+ A + B+ + B At
v |23 (S_u_rroqndlng) Land use and B- B- B- i i i i i B- i
< utilization of local resources
£ |24 Social institutions (including regional B- B- B- i B- i B- B- B- i
2 severance)
> i i i i -
E |5 EX|s_t|ng social infrastructures and | B-/ B- ) i B- i B- B- . i
= services C-
'S Socially wvulnerable groups such as
» | 26 | the poor, indigenous and ethnic | C- C- - C-| C- - C- C- C- -
people
27 | Misdistribution of benefit and damage | C- C- - - - - - - C- -
28 I—_||stor|(_:al a_n<_j cultural  heritage | B-/ c- ) i i B- B- B- B- i
(including religious matters) C-
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Project-related Activities
Planning / . Operation
. Construction Phase
Design Phase Phase**
S8 T |8 |8 |5 E
o » K} k3] = 8 k3] =
s £ =] T © S
o= | @& @ @ ©
o o T S c
- S S|l =8| o ;& S 2
c o £ | a S ] =} 2
S o = = L8 ° <
S = S = O | = =
> o c < 2|+ T — 59
o a 5 c = c 1%} QL
[22] o = [} < [ c Qs
s S n = 9 =1 “5 s "‘6 o — o =
S |5 25| -~ | D4 a | B & | °3F
2| = | 28| & 2l g2gl_g |& sl ~-8
S | 2 |2E28| £|2=| =S§° | & 5| g%
| 3|585 §|55|55/85 4 ¢ 5|8
— S|laosB| 2|25 82|832 3 S | 8%
= T | 85| ° | B/ BE|EEg e 2|83
= - c oo fe] S s 2o 3= h= = SR
, | s |E5e| S |2=|85685 8| & | &2
No. | Likely Impacts o JdloSs|J|<E|0o8losEEg| O | <8
29 Water usage or water rights and rights | ) ) ) ) ) . )
X of common
o= - -
g 30 Local conflict of interests C- C- - - - - - - C- -
S | 31 Sanitation B- - - - - - B- - - -
S
S Hazardous (risk) infectious diseases
c |32 (risk) B- - - - B- - B- - - -
Ll such as HIV/AIDS
T
8 ] B-/ B-/
o
= 33 Accident B+ B B B B B+
34 | Occupational Safety B- - - B- | B- B- B- B- - -

Note: * Regarding the impacts on “Gender” and “Children’s Right”, might be related to all criteria of Social
Environment.

** *Operation and maintenance of depot’ is excluded in the final scoping matrix and changed from the original
scoping matrix, as it is not a part of DFC Phase 2
<Rating>
A-: Serious impact is expected, if any measure is not implemented to the impact.
B-: Some impact is expected,_if any measure is not implemented to the impact.
C-: Extent of impact is unknown (Examination is needed. Impact may become clear as study progresses.)
-: No impact is expected. Therefore, EIA is not required.
A+: Remarkable effect is expected due to the project implementation itself and environmental improvement
caused by the project.
B+: Some effect is expected due to the project implementation itself and environmental improvement caused
by the project.
Overall rating: Highest rate will be the overall rating among the rating of relevant project-related activities
for negative and positive ratings, respectively. (e.g. Even only one “A-" is included in an
environmental item, overall rating of the environmental item becomes “A-".)

Reference: Japan Transport Cooperation Association (JTCA) and Japan Railway Technical Service (JARTS) (1996)
“Manual for Environmental Considerations in International Cooperation for Transportation Technology
(Railway Project) (provisional translation)”, Tokyo, Japan.

Source: JICA survey team

5.1.2 Checklist of Environmental Scoping

Checklist of environmental scoping for the Phase 2 of the Western Corridor has been also
prepared while scoping as described in Table 5.1.2. It was presented and discussed at the
first round of PCM.
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Table 5.1.2 Checklist of Environmental Scoping for the Proposed Projects

Rating 8
=t £ . .
. 2 S | Explanation on Potential Impacts
No. Likely Impacts = |2 = . s . o
g3 § g (Project-related activity is shown in the parenthesis”< >”.
3 lzsl &
Pollution
<Operation of construction equipment and vehicles>
<Construction of track, station, , viaduct/bridges and other related
facilities>
B- C | Emission of exhaust gas from construction equipment and vehicles and
B/ dustlzollution QUe t:)l ot[_)era_tion %f the codni:]ructiontequti_pmer_]tt anéi v_ehictlﬁs
. . - would cause air pollution in and around the construction sites during the
1 | Air pollution B+ construction. P g
<Operation of trains>
Reduction of hazardous substances emitted from vehicles would be
B+ O | expected due to reduction of traffic congestion and traffic volume by
changing freight transportation mode from truck to the proposed railway
system.
<Alteration to ground by cut land, filling, drilling, tunnel, etc.>
<Construction of track, station, , viaduct/bridges and other related
. facilities>
2 Water poIIutlon B- B- c Muddy water from construction site and oil spill from construction
equipment and vehicles would cause water pollution in the channel/river
in and around the construction site.
< Leakage of oil and grease from construction equipment>
; P Soil contamination is likely to take place due to leakage of asphalt
3 Soil contamination B- B- c emulsifier at pavement of road. Soil contamination may also take place
during filling of oil in vehicles or leakage from vehicles..
<Alteration to ground by cut land, filling, drilling, tunnel, etc.>
B- C | Residue soil due to earth works would cause environmental impact in the
disposal site.
4 Waste B- <Construction of track, station, , viaduct/bridges and other related
B- c facilities>
Construction waste including residue soil would cause environmental
impact in the disposal site.
<Alteration to ground by cut land, filling, drilling, tunnel, etc.>
<Operation of construction equipment and vehicles>
<Construction of track, station, , viaduct/bridges and other related
facilities>
B- C | - Noise and vibration caused by such construction works and construction
Noise and vehicle/equipment would annoy the residents and school/hospital nearby.
5 . . A- - Vibration caused by such construction works would cause damage to the
vibration existing house and other kinds of building structures such as cracks in the
wall.
<Operation of trains>
A- o Operation of the trains would cause noise along the railway track during
operation time. Religious places near the freight railway and relevant
facilities might be affected by the noise and vibration of the freight trains.
. The project does not have any factor which may cause the ground
6 Ground subsidence j } " | subsidence in terms of project location and construction method.
<Alteration to ground by cut land, filling, drilling, tunnel, etc.>
<Construction of track, station, , viaduct/bridges and other related
7 | Offensive odor B- | B- | c | facilities> . .
In some sections where pass along rivers and channels, offensive odor
would occur around the construction site due to excavation and dredging
of mad in the rivers/channels during the construction.
<Alteration to ground by cut land, filling, drilling, tunnel, etc.>
<Construction of track, station, viaduct/bridges and other related
8 Bottom sediment B- | B- | C | facilities>
During the works in the construction phase, excavated soil would cause
sedimentation, flushed into water course in case of rain.
Electromagnetic / <Appearance / occupancy of track and related facilities>
. Embankment/bridge structure of the railway might interfere with the radio
9 _radlo wave | C- C- o wave such as rad?o and television in the (iise 3vhere building structure is
interference very close to the railway.
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Rating 8
= £ : .
. 2 S | Explanation on Potential Impacts
No. Likely Impacts = |9 = . A . o
$12g g (Project-related activity is shown in the parenthesis”< >".
3 |28l &
Pollution
. <Appearance / occupancy of track and related facilities>
10 Obstruction of C- C- 0 Due to embankment/bridge structure for elevated track, some railway
sunshine tracks very close to the building might cause obstruction of sunshine to the
building, especially residential house.
<Construction of track, station, , viaduct/bridges and other related
. facilities>
1 Disaster A- A- O Embankment structure of the DFC, which is mainly applied in most of the
section, would trap rain water and cause flood around the project area.
Natural Environment
<Alteration to ground by cut land, filling, drilling, tunnel, etc.>
Topography  and In the most of sections, elevated bridge structure of the railway track will
12 | geographical B- | B- | C | mainly be constructed in the center or along the existing road. However,
features earthworks would affect topographic condition in some sections along the
river/channel.
<Alteration to ground by cut land, filling, drilling, tunnel, etc.>
13 | Soil erosion B- | B- | C | Construction works along the river/channel in some sections would cause
soil erosion in some sections.
<Alteration to ground by cut land, filling, drilling, tunnel, etc.>
Associated with the tunnel construction at the Vasai detour, a groundwater
14 | Groundwater B- B- C | flow at the area would be affected.
Associated with the deep cutting at the Aravalli range at the section of
Rewari-Dadri, groundwater flow at the area would be affected.
Hydrological <Alteration to ground by cut land, filling, drilling, tunnel, etc.>
15 . . B- B- C | Construction works along the river/channel in some sections would affect
situation hydrological situation in such channel/river.
<Alteration to ground by cut land, filling, drilling, tunnel, etc.>
DFC alignment passes the swamp area at river mouth in Dahanu, Thane
16 | Coastal zone B- B- ¢ District. Earth works associated with the construction works would affect
the coastal environment through contamination by turbid water.
<Land clearing / tree cutting>
<Construction of track, station, , viaduct/bridges and other related
facilities>
Existing trees and plants on the ROW and work sites would be removed
17 E.Iore.l’ fe.luna and B- B- C | tentatively or permanently for the construction.
iodiversity DFC alignment is passing through the areas of National Park, Wildlife
Sanctuary, Eco sensitive area in Raigad and Thane Districts, Maharashtra
State in parallel to the existing railway. Animal movements on those areas
are likely affected.
The project does not have any factor which may affect and/or be related to
18 | Meteorology } ) " | the meteorology.
<Alteration to ground by cut land, filling, drilling, tunnel, etc.>
B- C | Construction works such as earthworks would affect the landscape in the
project site.
19 Landscape B- <Appearance / occupancy of track and related facilities>
B- O | Existing of elevated bridge structure of the railway track would affect the
landscape from prior one in and around the project site.
< Land clearing / tree cutting>
C- c Cutting of existing trees and plants alongside the ROW due to construction
of the railway will partly reduce amount of total resource of the CO,
20 Global . C-/ absorption in the area.
obal warming B+ <Operation of trains>
B+ 0 With _c_hangg of transport mode_ from fo_ssi_l fuel used automobile to
electrified railway system, reduction of emission of greenhouse gas such
as CO, will be expected as per unit transport distance per person.
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Rating 8
= £ : .
No Likelv Impacts _ % S | Explanation on Potential Impacts
. y Imp g & g| & | (Project-related activity is shown in the parenthesis”< >”.
©| S
3 |28l &
Social Environment*
<Land acquisition>
It is expected that a large scale of involuntary resettlement (more than
200 persons to be displaced) will be caused by the Project, even though the
railway alignment is planned to minimize the scale of the involuntary
resettlement by applying the following policy:
(1) Existing railway land is used for the DFC as much as possible to avoid
land acquisition;
21 Involuntary A- A- ) (2) In the section where existing railway land is not available in built-up
Resettlement area, detour is planned to avoid/minimize the involuntary resettlement; and
(3) Due to some limitations such as a feature of the railway alignment
which makes design sharp curb unable, and topographic condition in the
project area, involuntary resettlement will be caused by the project.
Additionally, a larger impact is expected for land owners which land will be
partially required due to a feature of the linear project. According to
DFCCIL’s “Section Wise Progress of Land Acquisition” as on 31 August
2010, it is expected that approximately 2,348 ha.
<Land acquisition>
While detour route is applied to minimize the involuntary resettlement in
A- P the built-up area, the detour route passes through agricultural land in the
most project area. Acquisition of the agricultural area for the Project would
affect livelihood for a large number of farmers whose farmland will be
acquired.
<Alteration to ground by cut land, filling, drilling, tunnel, etc.>
<Construction of track, station, , viaduct/bridges & other related
facilities>
Local economy B- C | <Traffic restriction in construction area>
such as | A-/ Overall construction activities and traffic restriction _would affect Io_cal
22 economy activities to some extent due to disturbance in smooth operation
employment and | A+ of commercial/public transportation during construction.
livelihood, etc. <Deforestation / tree cutting>
<Alteration to ground by cut land, filling, drilling, tunnel, etc.>
B+ C <Construction of track, station, , viaduct/bridges & other related
facilities>
Overall, the construction of the Project will make more employment and
business opportunities for local residents during construction.
<Operation of trains>
A+ 0 After operation of the DFC, regional economy particularly industrial
sector in major industrial locations along the DFC would have positive
impact due to improved freight transportation.
<Land acquisition>
. <Change of land use plan, control of various activities by regulations for
(Surrounding) B p | the construction>
2 Land use and B ) Land use could be worsened due to the acceleration of unplanned
3 utilization of local ) development along the proposed route and around new stations unless the
resources land use is property planned by the local government.
<Operation of trains>
B- | O | _uiteo-
<Land acquisition>
<Change of land use plan, control of various activities by regulations for
B- P the construction>
Regional severance is expected due to construction of a new freight tracks
with mainly embankment structure as well as stations, viaduct/bridges
o4 Social institutions B and other related facilities.
(including regional ) <Alteration to ground by cut land, filling, drilling, tunnel, etc.>
Severance) <Construction of track, station, , viaduct/bridges & other related
B- C facilities>
<Traffic restriction in construction area>
During construction, if access to the rest of the community is disturbed,
social institution could be temporarily disturbed.
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Rating A
= £ . .
. D S | Explanation on Potential Impacts
No. Likely Impacts = |9 = . A . o
€ la % -3 (Project-related activity is shown in the parenthesis”< >”.
3 |25l &
<Operation of trains>
B- 0] Regional severance is expected due to construction of a new freight tracks,
stations, viaduct/bridges and other related facilities.
<Land acquisition>
B- P Land acquisition for the project, involving relocation of public and/or
community facilities, would affect local communities to some extent.
<Alteration to ground by cut land, filling, drilling, tunnel, etc.>
<Construction of track, station, viaduct/bridges & other related
Existing social B-/ facilities>
25 | infrastructures and c B- ¢ <Traffic restriction in construction area>
services ) Construction work and traffic restriction would disturb access to the
existing social infrastructures and services.
<Operation of trains>
C- 0 Unless affected existing social infrastructure is replaced in a proper
manner, nearby residents’ access to existing social infrastructure will be
negatively affected.
<Land acquisition>
Overall, it is expected that the poor, illegal occupants, small scale farmers,
women headed households, and the disables would be affected by land
C- P acquisition and/or resettlement. The extent shall be studied through the
RRP and public consultation meetings.
As for the impact on the indigenous and ethnic people, the potential
impacts on the Scheduled Caste and Scheduled Tribes needs to be studied
Socially vulnerable in the RRP._ .
h as the <Defore§tat|on/ tree cutting> » N
26 groups S}JC ! C- <Alteration to ground by cut land, filling, drilling, tunnel, etc.>
poor, !ndlgenous <Construction of track, station, , viaduct/bridges & other related
and ethnic people C- C | facilities>
<Traffic restriction in construction area>
Construction activities and traffic restriction would cause inconvenience
to the disables in construction area.
<Operation of trains>
C- 0 The project would cause inconvenience to the disables to during operation
in the detour areas. Construction of RUBs in the detour areas should be
considered as the Phase 1 project.
<Land acquisition>
Inequality between beneficiaries of the Project (e.g. overall DFC
Misdistribution of C- P owners/users) and the Projet_:t Affected Persons (PAPs) (e.g. affected land
. owners/users and nearby residents) would occur to some extent. The type
27 benefit and | C- and extent of the damage (negative impacts of the project) shall be studied
damage and mitigated by under the ESIA and RRP.
<Operation of trains>
C- | C | . itw-
<Land acquisition>
Some existing historical, cultural and religious assets along the planned
C- P alignment and in proposed relevant facilities will be affected by the
Project; however the number is not known and should be studied in the
RRP.
<Operation of construction equipment and vehicles >
Historical and B- C Religious places which usually require silence might be affected by the
. noise and vibration of the construction equipment and vehicles.
28 C.UIturaI. heritage | B-/ <Construction of track, station, , viaduct/bridges & other related
(including c facilities>
religious matters) <Traffic restriction in construction area>
B- C Lo . .
Access to historical places, cultural, and religious places might be
disturbed by construction activities and traffic restriction and during
construction temporarily.
<Operation of trains>
B- 0] Religious places near the freight railway and relevant facilities might be
affected by the noise and vibration of the freight trains.
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Rating A
= & . .
No Likely Impacts — |2 S Explanation on Potential Impacts
' g S § (Project-related activity is shown in the parenthesis”< >”.
< o
3 |25l &
Water  usage  or The impact on water usage is not directly relevant to the project except
29 Water rights and - B B some limited amount of water will be usec)j/for during constructjion.
rights of common
<Land acquisition>
. C- P Conflicts of interests related to the Project could occur among
30 Local conflict of C- beneficiaries and the PAPs unless the adequate RRP and public
interests consultation are not arranged.
<Operation of trains>
C- 1 O | _ditto-
<Construction of track, station, , viaduct/bridges & other related
A facilities>
31 Sanitation B- B- c Sanitary issues would occur in labor camp and neighboring area in the case
sanitary facility is not adequately installed such as toilet and septic tank.
. <Alteration to ground by cut land, filling, drilling, tunnel, etc.>
Hazardous  (risk) <Construction of track, station, , viaduct/bridges & other related
32 | infectious diseases | B- | B- | C | facilities>
such as HIV/AIDS Risk of infectious diseases by labors would be expected during
construction due to the inflow of the construction workers from outside.
<Deforestation / tree cutting>
<Alteration to ground by cut land, filling, drilling, tunnel, etc.>
B- I <Operation of construction equipment and vehicles>
<Construction of track, station, , viaduct/bridges and other related
facilities>
. B- Some accidents are inevitable during construction.
33 Accident B+ <Operation of trains>
B+ 0 In_the long run, with a ch_ange of trz_insport mode from freight trucks to
railway system, a reduction of accidents would be expected due to a
decrease of the number of freight trucks.
B 0 <Operation of trains>
j Some minor accidents are inevitable during operation.
<Deforestation / tree cutting>
<Alteration to ground by cut land, filling, drilling, tunnel, etc.>
<Operation of construction equipment and vehicles>
; <Construction of track, station, , viaduct/bridges & other related
34 ;(;(e:tjpatlonal B- B- C facilities>
y <Traffic restriction in construction area>
Minor negative impacts on occupational safety are inevitable during
construction; however, it will be secured in accordance with the domestic
laws and regulations during construction.

Note: * Regarding the impacts on “Gender” and “Children’s Right”, might be related to all criteria of Social

Environment.

<Rating>

A-:
B-:
C-:

Serious impact is expected,_if any measure is not implemented to the impact.

Some impact is expected,_if any measure is not implemented to the impact.

Extent of impact is unknown (Examination is needed. Impact may become clear as study progresses.)

-- No impact is expected. Therefore, EIA is not required.

A+:

caused by the project.

B+:

Remarkable effect is expected due to the project implementation itself and environmental improvement

Some effect is expected due to the project implementation itself and environmental improvement caused
by the project.

Overall rating: Highest rate will be the overall rating among the rating of relevant project-related activities
for negative and positive ratings, respectively. (e.g. Even only one “A-" is included in an
environmental item, overall rating of the environmental item becomes “A-".)

<Project phase> P: Planning and design phase,

C: Construction phase, O: Operation phase

Reference: Japan Transport Cooperation Association (JTCA) and Japan Railway Technical Service (JARTS) (1996)
“Manual for Environmental Considerations in International Cooperation for Transportation Technology
(Railway Project) (provisional translation)”, Tokyo, Japan.

Source: JICA survey team
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5.2

PUBLIC CONSULTATION MEETINGS

The Public Consultation Meetings(PCMs) for ESIA were carried out at the time of
environmental scoping in the initial stage of the ESIA study. Information on the Project
and scope of the ESIA study was disseminated to the public, and comments and opinion
was collected to incorporate in the ESIA study. The results of PCMs are described in

Chapter 9.
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CHAPTER 6 POLLUTION CONTROL STUDY

6.1 NOISE

6.1.1 Study Methodologies

(1) Survey on Regulations of Railway Noise

The published literature, governmental documents, and existing regulations related to the
noise pollution in India and those in Japan were reviewed to grasp potential impacts and to
consider mitigation measures.

(2)  Survey of Existing Circumstance

1) Railway and Background Noise Level Measurement along the Parallel Section

a) Measurement Sites

In parallel sections, in the case there are facilities which require silent circumstance such as
school, hospital, temple and residence etc, noise generated by DFC operation in addition to
existing railway might make the actual impact against them at the operation period.
Therefore, in consideration of land use, relatively near and densely populated areas were
selected as measurement locations. They are Panvel, Palgar, Boisar, Vapi, Valsad, Amalsad,
Kim and Asaoti stations. The height of measurement is 1.2m above the ground. These
places are shown in Table 6.1.1, Figure 6.1.1, and Figure 6.1.2(1)-(8).

Table 6.1.1 Details of Noise Measurement Sites

Survey Point No. - Location - Nt ol . Reason of choose
Latitude Longitude measurement point
Panvel 1 N19 00.455 E73 06.932 2(12.5m,25.0m) Residential area
2 N19 00.508 E73 03.566 2(14.5m,25.0m) Residential area
Palgar 1 N19 42.224 E72 46.243 2(12.5m,25.0m) Residential area
2 N19 42.470 E72 46.173 2(10.0m,20.0m) Residential area
Boisar 1 N19 48.333 E72 45.721 2(12.5m,23.0m) Residential area
2 N19 48.784 E72 45.744 2(15.0m,28.0m) Residential area
Vapi 1 N20 21.025 E72 54.334 2(12.5m,25.0m) Industrial area
2 N20 21.653 E72 54.420 2(12.5m,25.0m) Industrial area , near temple
Valsad 1 N20 35.242 E72 55.915 2(15.0m,25.0m) Residential area
2 N20 35.819 E72 55.962 2(12.5m,25.0m) Residential area
Amalsad 1 N20 48.903 E72 57.279 2(12.5m,25.0m) Residential area
2 N20 49.005 E72 57.259 2(12.5m,24.0m) Residential area , near temple
Kim 1 N21 23.539 E72 55.441 2(12.5m,25.0m) near school
2 N21 23.679 E72 55.466 2(12.5m,25.0m) Residential area
Asaoti 1 N28 14.746 E77 19.523 2(12.5m,25.0m) Residential area
2 N28 15.457 E77 19.392 2(12.5m,25.0m) Industrial area

Note: () indicates the distance from centre of existing railway line.
Source: JICA survey team
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Figure 6.1.1 Target Areas for Noise Measurement
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Figure 6.1.2(1) Location of Noise Measurement Sites in Panvel
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Figure 6.1.2(2) Location of Noise Measurement Sites in Palgar
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Figure 6.1.2(3) Location of Noise Measurement Sites in Boisar
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Figure 6.1.2(4) Locations of Noise Measurement Sites in Vapi
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Figure 6.1.2(5) Location of Noise Measurement Sites in Valsad
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Figure 6.1.2(6) Location of Noise Measurement Sites in Amalsad
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Figure 6.1.2(7) Location of Noise Measurement Sites in Kim
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Figure 6.1.2(8) Location of Noise Measurement Sites in Asaoti
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b)

Method of Railway Noise and Background Noise Measurement

The measuring method of the railway noise is not set in India. Japanese standard of
noise measurement, JIS Z 8731 (Method of Measurement of Noise Level) was used for
noise measurement which is accepted by the International Organization for
Standardization (ISO). Since there is no relevant standard method for measuring
railway noise in India, noise measurements are generally conducted following the
International Standards. Therefore, in the similar way to have been carried out in the
ESIA study, the noise measurement based on JIS Z 8731 was conducted. The
measurement machinery used generally in Japan was utilized. Based upon distribution
of facilities that needed consideration of noise impact such as school, hospital, temple
and residence etc, two measurement sites are selected in each locations. Background
noise was also measured at the same sites during the time when trains did not pass
through. The measuring method is shown in Table 6.1.2.

Table 6.1.2 Measurement Method of Railway and Background Noise Levels

Item Specifications

Noise Level Meter

Noise Level Meter which complies with “JIS C 1509-1: 2005 Electro
acoustics-Sound Level Meters- Partl: Specifications” (LION NL-22)

Select two points at each site.

Measurement Points Basically, 12.5 m and 25 m from the centre of the outer railway track.

The height is 1.2 m above the ground.

Measurement Items Railway noise

Lag (sound exposure level), Lan. (maximum sound level), 1/3octave frequency
analysis (1/3octave band center frequency : 20~8000Hz)

Background noise

Laeq (equivalent continuous A-weighted sound pressure level)

Frequency = Weighting

Characteristics A
Time Weighting
Characteristics Slow

Measurement Period | 5010928 - 2010.10.13

Measurement Time Railway noise : 10:00-17:00

Background noise : 10 minutes within each term (10:00-12:00, 12:00-14:00,
14:00-16:00, 16:00-18:00)

Date and time, location, train types (freight/passenger) & load (container/bulk),

Other Data number of train cars, train length, passage time, train speed, pictures, information on

surrounding environment, etc.

Measurement instruments were installed as shown in Figure 6.1.3.
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Figure 6.1.3 Schematic Plan of Railway and Background Noise Levels Measurement
in Parallel Section

3) Survey of Sensitive Receptor and Landuse
a) Definition of Sensitive Receptor

According to past railway noise surveys in Japan, influence by railway noise to the
facilities is expected as below.

- The areas affected by railway noise are considered to be within 100 m of
horizontal distance from the centre of the nearest railway track.

- With the distance from the railway track, the railway noise measurement without
influence from the other source becomes difficult in most cases due to increase of
ratio of the other noise (background noise) such as traffic noises.

Sensitive Receptors (SRs) which are particularly vulnerable to the impacts of noise are
defined in Ambient Noise Standards in India. They are school, hospital, and temple which
require silent circumstances. The area within 100 m from those facilities is defined as
Silence Zone as well where strict limits of noise level (Daytime: 50 dB, Night: 40 dB) are
applied as the standards. In this survey, in the same meaning as ESIMMS, facilities where
require silent and less vibration circumstance such as school, hospital, temple and
residence etc. were defined as Sensitive Receptors (SRs). In addition, the distribution of
SRs alongside the railway was grasped.
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b) Methodology

Survey was conducted within the range of approximately 100 m from the centre of the
nearest railway track on one side (about 200 m at both sides) and SRs were listed up though
filed reconnaissance. For identification of Sensitive Receptors (SR), GPSs were utilized,
while the satellite imagery analysis and geographic positioning system (GPS) were used
for the identification of landuse. Photographs of sensitive receptor and land use category
were also collected.

GPS Survey: GPS survey were conducted to confirm the land use pattern through ground
truthing and collect the central line position for mapping of various features such as
sensitive receptors and land use. This survey has helped in collecting the geographical
coordinates of the villages falling on the align