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EXECUTIVE SUMMARY

1 INTRODUCTION

JSW Group is one of the fastest growing business conglomerates with a strong presence in the
core economic sector. As part of the US $ 16.5 billion O. P. Jindal Group, JSW Group has
diversified interests in Steel, Energy, Minerals and Mining, Aluminum, Infrastructure, Cement
and Information Technology.JSW Steel Limited (JSWSL) the flag ship company of JSW group
is one of the largest steel producers of the Country. The JSW group presently operates one
commercial port at Jaigarh, Ratnagiri, Maharashtra and two berths (Berth 5A and 6A) in
Mormugao Port, Goa. The company proposes to develop a all-weather multi-cargo port at a
Greenfield location at village Nandgaon, Tarapur in Thane district, Maharashtra.

2 ABOUT THE PROJECT

JSW has a steel manufacturing unit at Tarapur, MIDC and Vasind in Maharashtra. The raw
materials for these plants are handled at various places like JNPT, JSW Jaigarh Port Ltd on make
shift places and transported then to the plant. The location of the proposed port is near Nandgaon
village, district Thane. This port shall cater to the needs of the JSW plant as well as cater to the
need of industries located in and around MIDC Tarapur. The proposed all-weather multi cargo
port is expected to handle about 8.4 million tonnes of cargo in year 1 rising to about 16.7 million
tonnes in year 10 and finally to 75 million tonnes at the end of the BOOT period of 30 years. It
is proposed to construct three berths during Phase | of which two berths will be used as
multipurpose berths and one for liquid bulk cargo, such as POL and LNG. By the year 5 a
separate berth for POL would be necessary to handle LNG and POL separately. The Government
of Maharashtra has signed a lease agreement with M/s JSW Infrastructure Limited, Mumbai on
30.12.2011 to develop an all-weather multi-cargo port in a Greenfield site near village
Nandgaon.

3 EVALUATION OF ALTERNATIVE SITES

Of the various alternatives examined, only three options as below were considered for final
selection of the site.

e Development within Lagoon Harbour near Wadhvan Point - (Lagoon Harbour)
e Development off shore - Outer Harbour to the North of the Virar Creek
e Development off shore — Outer Harbour at Nandgaon

The three sites were studied for various economic and environmental characteristics and
compared. From the detailed analysis the Nandgaon site was the most preferred and selected for
development of the port project. The conceptual Layout of the Port is shown in Figure 1.
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Figure 1: Conceptual layout of the Port at Nandgaon

4 CRITERIA CONSIDERED FOR PLANNING DEVELOPMENT ON LAND AND
PORT

4.1  Cargo handling

The rate of mechanized handling of cargo will be commensurate with probable average ship
sizes and the envisaged annual quantum of throughput per berth per annum keeping the average
ship waiting time (demurrages) at the port within acceptable limit.

4.2 Berth requirement

The required number of berths depends mainly on the cargo volumes and the handling rates.
While various general cargos including some low volumes of dry bulk can be handled at the
same (multi-purpose) berth, major bulk cargo would require dedicated facilities. Accordingly, in
the first phase 2 bulk berths and one liquid berth is planned.

4.3 Traffic

The traffic expected to be handled at the port are shown in the Table 1.
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Table-1: Traffic to be considered for the planning of facilities

Cargoes Projected Traffic in million tones

Year 5 Year 10 Year 15 Year 30
Break Bulk and Coal 4.0 5.6 7.8 15
General cargo/Chemicals 0.9 1.1 1.4 2.5
Cement 0.5 1.0 15 2.0
POL and Other Liquid Cargo (LNG) - 4.0 10 20
Fertilizers 1 15 15 2
Total (A) 6.4 13.2 22.2 41.5
Containers TEU (In million tons) (B) 170000 (2.0) | 290000 (3.5) | 225000 (6.16) | 430000 (33.6)
Grand Total (A) + (B) 8.4 16.7 28.36 75.1

4.4 Ships Sizes & Storage facilities

The types of ships in the port are bulk carriers, multipurpose carriers, crude oil tankers, liquid gas
carriers, container ships, Ro-Ro vessels, general cargo vessels, car carriers, ferries, passenger
cruise ships etc. The maximum Dead weight Tonnage (DWT) of the ships visiting the port shall
be 105,000. The maximum dimensions of the ships coming to the port shall be; overall length
(LOA) — 290.0 m, beam - 43.5 m and depth 14.0 m. Storage facilities will commensurate with
ship sizes likely to be handled at various berths, annual throughput and the rate and mode of
despatch of cargo to the various cargo destinations in the hinterland.

4.5 Development on Water Front
45.1 Breakwater

The harbour would require protection from hostile wave climate in form of breakwaters for
providing necessary tranquility at the berths. Detailed analysis of wave data obtained from the
UKMO (British Meteorological Office) for 12 years was carried out using MIKE 21 SW
mathematical model and it was noted that the port with only the southern breakwater can operate
for about 240 days. However since the depending industries would need uninterrupted supplies
for 365 days a year, a down time of 125 days would not be acceptable. Therefore, the port
facility with two breakwaters (one in the south and one in the north) as shown in Figure 1 was
tested in the mathematical model. The model results indicated that with both the breakwaters the
port will be operable for about 345 days or more. Hence, based on the findings of the
mathematical study the proposed multi-cargo port at Nandgaon would have two breakwaters for
offering safe and efficient cargo handling. The configuration of the breakwaters is shown in the
Figure 1.
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4.5.2 Dredging

The development of the port is planned based on the findings of the boreholes avoiding the rock
dredging in phase -1. The total dredging quantity for the approach channel and the harbour basin
including the turning circle works out to about 3.7 million m® and would be used for reclamation,
no sea dumping of dredged sediments is envisaged.

45.3 Reclamation

In the first phase about 160 acres of land shall be reclaimed using the material from the dredging
of the harbour basin and the approach channel. In the subsequent phases the reclamation will be
progressively carried out based on requirement. The backup area for storage is located in the
shallow area (intertidal zone) reclaimed using the dredged sand obtained by dredging the harbour
area. The reclamation area is located in the intertidal zone, hence no private or forest land is
required to be acquired.

4.5.4 Shore line Stability

In order to examine the stability of shoreline and the erosion/accretion in the area, satellite
imageries for the past 39 years were examined and the shoreline characteristics are determined.
This would further strengthen the confidence of the approving agencies with regard to the
sustainability of the development. Likely morphological and the shoreline change studies are
undertaken using state of the art mathematical models. The model studies indicated that, the
shoreline and the creeks would have nil to negligible impact by the proposed developments.

The study of the shoreline evolution, using satellite imagery data have indicated a stable
shoreline (carried out by Institute of Ocean Management, Anna University, Chennai). The same
was validated by the morphological studies carried out using mathematical model studies which
indicated that the proposed developments would have negligible effect on the coastline and the
creek mouths.

5 INFRASTRUCTURE FACILITIES
51 Railways and rail linkage

The Western Railway line from Mumbai to Delhi via Valsad, Surat and VVadodara passes closest
to the site at Boisar station (about 9 km). The other station which may be a little closer (around
8 km) is the Umroli station. In addition the Dedicated Freight Corridor (DFC) passes almost
parallel to the existing trunk route to the west. This route also would be of interest to the port for
transportation of containers and bulk cargo. The port operation would commence with road
connectivity and railway connectivity would be taken up later, when the unified road and rail
corridor is operational.
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5.2 Roads

In the first phase, road traffic is envisaged to and from the MIDC area, through a separately
constructed road. This road would be connecting the 4 land MIDC road. The road crossings if
any would be provided with suitable over/under passes. In the later phases, a unified road and
rail corridor would be planned using the same cardinal principle of maximising the use of
Government land and minimising acquisition of private land. The private land if any would be
purchased from the land owners through direct negotiations with appropriate compensation.

6 MAJOR COMPONENTS OF THE PROJECT
6.1  Water requirement

An underground water tank of 1000 m® capacity will be provided to meet an approximate daily
demand of 800 m*/day. A closed loop grid system with necessary cross connections and valve
stations will be provided inside the port premises. Water supply will be provided to all berths by
running a pipeline with 600 Ipm discharge capacity. Two outlet points at each berth will be
provided for supply of potable water to ships. A pump house will be provided with necessary
pumps and controls to maintain water supply. In addition bunkering of potable water to ships
will also be provided as per their needs; water pipelines will be laid to the individual jetties for
this purpose. Provisions for Supply of ballast water requirements and Water sprinkling of coal
stacks will also be provided.

It is estimated that a total of 800 m® of water will be required for the port activities during the
operational period. This is excluding the ballast water demand which would be outsourced.

6.2 Power requirement

The electrical demand for the first phase is about 4 MVA and in the ultimate stage would be
around 10 MVVA. Power supply shall be through Maharashtra State Electricity Board (MSEB).
To meet the emergency power requirement, D.G. Sets with suitable capacity (2 MVA) will be
installed. The backup power would be utilised for essential services of the ports.

6.3  Fire fighting system

Sea water shall be used for fire fighting purpose. Smoke detectors and fire alarm system shall be
provided at all operating control rooms, operating cabins. Fire fighting equipment such as foam
and carbon dioxide extinguishers will also be provided for chemical and electrical fires at all
vulnerable area of the port.

Separate fire fighting facilities will be provided for coal, cement, container, etc. The system will
comprise a separate water intake to draw water from sea, and a separate pump house with pumps
and a closed loop with hydrants for the needed locations. The system will consist of a closed
loop grid and fire hydrants with single/multiple heads located in such a manner that hose lines
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can effectively reach any part of the area. The system will be designed to maintain a pressure of
5 kg/cm? at the hydrant outlet for all areas.

For the LNG/POL facility separate systems would be in place for meeting any fire exigencies.
Detailed risk assessments have been carried out for the same and the recommendations would be
strictly enforced.

6.4  Storm Water Drainage

Storm water run-off from the stacking area shall be collected using a network of catch-basins and
inter connecting pipes/drains. The runoff will be led to the waterway behind berths using
multiple discharge points. The runoff before meeting the water body would pass through a de-
silting and treatment chamber. Only clean and treated water would be discharged in to the water
body.

6.5  Sewerage System

Sewage Treatment Plant will be provided for sewage generated on land as well as the sewage
from berthed ships will be pumped into the same STP.

6.6  Solid waste management

During construction phase most of the solid waste will consist of packaging materials, wooden
cartoons, wooden materials, plastic, paper etc. from the construction site. It also includes
municipal solid waste from the labour camp. The recyclable solid waste from above will be
given to MPCB authorized contractor whereas inert materials will be sent to Common Hazardous
Waste Treatment Storage and Disposal Facility (CHWTSDF). During constructional phase it is
estimated to have 1000 labourers and technical staff (about 1400 persons including family
members) will work every day which will generate about 700 kg of municipal solid waste. The
municipal solid waste generated will be segregated into biodegradable, non biodegradable and
recyclables and same shall be disposed off as per norms.

The sludge from the STP shall be used for composting purpose in project as well as the office
area.

6.7  Cost of the project

A Capex report with indicative Book of Quantities and rough Cost estimates was carried out and
was estimated as Rs. 11,750 million.

7 BASELINE ENVIRONMENT STUDY

The baseline environment studies have been carried out using primary and secondary data
required for the project.
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7.1  Secondary data

The secondary data is obtained from various government authorities and literature survey. The
data includes studies on temperature, rainfall, relative humidity, wind, waves, tides, currents,
cyclones.

7.2  Primary data

The primary data collection has been carried out as per the EIA notification in two seasons viz,
post-monsoon season from November 2011 to January 2011 and pre-monsoon season from
March, 2012 to May 2012. The studies for air quality, noise quality, water quality and terrestrial
as well as marine ecology was carried out in an area of 10 km radius from the project site.
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Figure 2: Study map area
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7.2.1 Ambient Air Quality

As per the prevailing the parameters like PMjo, PM;5, SO, and NO, were studied at 4 locations.
The results are presented in the Table 2, below which indicates that all the parameters were
within the prescribed limits as prescribed by CPCB.

Table 2: Summary of air quality in the study area

Station No. Average values
Post-Monsoon Pre-Monsoon
PMyg PM, 5 SO, NO, PMyq PM, SO, NO;
(Mg/im’) | (ug/m®) | (ng/m®) | (Mg/im’) | (ug/m’) | (ug/m®) | (ug/im’) | (ug/m’)

Nandgaon 71.25 38.71 13.54 19.75 74.42 40.87 12.50 18.79
Alewadi 77.83 46.67 19.04 27.63 81.10 48.17 17.67 26.38
Murbe 83.08 48.54 18.71 26.75 85.71 50.38 17.92 25.29
Kumbhavali 82.92 48.42 23.08 31.08 85.63 49.71 21.08 28.92

7.2.2 Noise Level

Hourly noise meter readings for the day time and night time noise levels were estimated at five
locations. The studies show that the values are below the permissible limit of 75 dB(A) and 70
dB(A) for day and night time respectively as specified for industrial area as prescribed by
CPCB. Equivalent noise levels calculated for various locations are given in Table-3.

Table 3: Summary of noise level in the study area

Station No. Average values
Post-Monsoon Pre-Monsoon
Leq - Day time Leq — Night time Leq - Day time Leq — Night time
[dB(A)] [dB(A)] [dB(A)] [dB(A)]
Proposed site 52.4 45.7 52.7 45.5
Nandgaon 51.7 45.5 52.0 45.7
Alewadi 515 46.3 51.8 45.3
Navapur 51.9 45.6 52.2 44.7
Umroli village 51.4 45.0 49.6 41.8

7.2.3 Terrestrial Ecology

Terrestrial ecology has been studied for flora and fauna present in the study area. Most of the
terrestrial ecology consists of forestry which is away from the exact project location. The
existing flora and fauna will not be adversely affected as the said project does not envisage any
kind of air emissions, ground water pollution and noise pollution due to the project activities.

The forests in the study area can be grouped as Tropical Southern moist teak bearing forests,
Tropical Southern moist mixed deciduous forests, Western sub-tropical hill forests and
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Mangrove scrub forest. Teak Forests, Ain Forests, Mixed Forests, Babul Forests and Casuarina
Forests. The major faunal population belongs to the species of Mammals, Reptiles, and Avi-
fauna. Major part of the forests comprises of Tropical Southern moist teak bearing forests type.
Variations in floral composition and quality of crop are observed. These variations are due to the
edaphic factor in some cases but in majority of them, the other factor like topography, biotic
influences, and past treatment are responsible for such variations. The area is exposed to strong
winds with the result that the height growth of the trees is poor except in the valleys. It is a semi
evergreen type of forest with many evergreen species in the over wood and with Underwood and
under growth almost exclusively of evergreen species.

7.2.4 Ground water quality

Ground water samples were collected during post monsoon (December, 2011) and pre monsoon
(March, 2012) season from 4 locations in the study area.

The pH values recorded at various locations were in the range of 7.3 to 7.9. The total dissolved
solids (TDS) ranges from 212 to 680 mg/l. TDS concentration between the desirable and
maximum permissible limit of BIS drinking water standards indicates that the ground water at
Alewadi and Kumbhawali is suitable for drinking purpose, while station Nandgaon and Murbe
have high TDS concentration. Chlorides values range from 16 to 95 mg/l during post monsoon
season and 22 to 105 mg/l during pre monsoon season. High chloride concentration was also
noticed at Nandgaon. This must be due to its proximity and hydraulic connection with the sea.
Fluorides ranges from 0.03 to 0.41 mg /l. Heavy metals were at the lower concentration level
except Cu and zinc, and most of the metals were below the detectable limit at various locations.

7.2.5 Soil Quality

Soil samples were collected from four locations in the study area during both seasons. The result
shows, the soil is slightly alkaline with high chloride content. The soil is less productive with
lower level of potassium, sodium and organic matter.

7.2.6 Marine Water Quality

Detailed marine ecological survey was conducted to establish the existing status of the marine
water quality around the proposed project site in post monsoon in the month of December 2011
and during pre monsoon in the month of March 2012. Sampling was conducted near the
proposed site (Location 1), about 500 meters east of Jetty (Location Il), about 1500 m south of
the proposed jetty (Location I11) and about 4 kilometers south of the proposed Jetty (Location
IV) in deep sea for surface and bottom waters. Physico-chemical characteristics of marine water
are shown in Table-4 and Table -5
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Table 4: Physico-chemical characteristics of marine water during post-monsoon

Parameter SW I SW I SWIII | SWIV | BWI BW 11 BWIII | BWIV
Temperature ( °C) 28.9 29.0 28.5 28.7 28.1 28.3 27.8 27.8
pH 8.0 8.0 7.7 7.8 8.0 7.9 7.7 7.9
Conductivity (mS/cm) 53.8 53.6 54.0 54.0 53.2 53.4 53.8 53.8
Turbidity (NTU) 28 29 25 25 28 30 35 32
Salinity 34.8 34.3 34.7 35.0 34.5 34.7 34.7 34.9
TDS (mg/l) 35,372 | 36,000 | 36,390 | 36,810 | 35,650 | 36,148 | 36,454 | 36,746
Chloride (mg/1) 20,300 | 19,850 | 20,150 | 20,450 | 19,800 | 20,150 | 20,200 | 20,350
Dissolved Oxygen (mg/l) 5.60 5.38 4,92 5.18 5.50 5.30 5.05 5.20
BOD (mg/l) 3.00 2.88 1.72 1.50 3.10 2.50 1.60 1.60
Phosphate as PO, (mg/l) 0.028 0.022 0.022 0.012 0.032 0.026 0.025 0.011
Nitrate as NO3 (mg/I) 0.51 0.45 0.30 0.24 0.54 0.40 0.40 0.27
Ammonical Nitrogen (mg/l) | 0.59 0.50 0.40 0.27 0.58 0.45 0.30 0.30
TKN (mg/l) 15 15 11 10 15 16 12 12
Sulphate (mg/1) 2,780 2,502 2,608 2,128 2,850 2,520 2,538 2,012
Calcium (mg/l) 510 504 512 522 502 514 518 518
Magnesium (mg/I) 1748 1710 1784 1818 1720 1730 1778 1796
Sodium (mg/l) 10,720 | 10,622 | 10,768 | 10,792 | 10,568 | 10,665 | 10,762 | 10,764
Potassium (mg/l) 410 418 425 435 410 425 430 430
PHc (pg/l) 12.0 13.0 10.0 8.0 11.0 12.0 9.0 9.0
Copper (pg/l) 6.8 9.4 BDL BDL 6.4 10.2 5.6 BDL
Zinc (pg/l) 62 94 46 BDL 70 88 32 BDL
Lead (ug/l) 0.8 1.2 BDL BDL 1.0 1.4 BDL BDL

Table 5: Physico-chemical characteristics of marine water during pre-monsoon

Parameter SW I SW I SWIII | SWIV | BWI BW 11 BWIII | BWIV
Temperature °C 30.1 29.9 29.7 28.7 28.7 28.7 28.8 28.2
pH 8.2 8.0 8.1 8.3 8.2 8.1 8.0 8.1
Conductivity (mS/cm) 54.6 54.4 54.5 54.4 54.1 54.4 54.4 54.4
Turbidity (NTU) 13 15 19 19 15 17 25 22
Salinity 34.8 35.0 35.2 354 34.7 34.8 35.0 35.4
TDS (mg/l) 36,968 | 37,110 | 37,712 | 38,142 | 36,946 | 37,060 | 37,776 | 37,882
Chloride (mg/l) 20,250 | 20,400 | 20,500 | 20,550 | 20,200 | 20,250 | 20,350 | 20,600
Dissolved Oxygen (mg/l) 5.82 5.44 5.90 5.74 5.46 5.20 5.52 5.38
BOD (mg/l) 1.86 1.64 2.20 1.92 1.72 1.68 1.84 1.38
Phosphate as PO, (mg/1) 0.017 0.024 0.023 0.020 0.021 0.023 0.026 0.021
Nitrate as NO3 (mg/I) 0.20 0.19 0.21 0.25 0.21 0.28 0.29 0.26
10
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Parameter SW I SW I SWIII | SWIV | BWI BW II BWIII | BWIV
Ammonical Nitrogen (mg/l) | 0.26 0.27 0.28 0.25 0.26 0.28 0.27 0.28
TKN (mg/1) 18 15 19 16 17 16 18 18
Sulphate (mg/1) 2,360 2,808 2,800 2,582 2,655 2,434 2,434 2,286
Calcium (mg/l) 520 524 525 540 525 530 530 535
Magnesium (mg/I) 1778 1802 1838 1768 1862 1850 1864 1886
Sodium (mg/1) 11,125 | 11,100 | 10,950 | 11,050 | 11,125 | 10,875 | 10,725 | 11,050
Potassium (mg/l) 450 450 450 425 425 425 425 450
PHc (ug/l) 16.0 17.0 14.0 14.0 - - - -
Copper (ug/l) BDL BDL BDL BDL BDL BDL 15.8 20.6
Zinc (ug/l) 120 90 BDL BDL BDL BDL BDL 102

7.2.7 Marine Sediment Quality

The marine sediment samples from various marine water sampling stations were also collected
and their physico-chemical and biological characteristics were analysed as there is a close
relationship between the type of sediments and the physico-chemical and biological parameters
of water. Details of sediment analysis are given in Table-6.

Table 6: Characteristics of marine sediment quality

Parameters Post-Monsoon Pre-Monsoon

| 1 ] v | 1 1] v
pH 8.2 8.1 8.1 8.0 8.9 8.7 8.6 8.5
Total volatile solids 48 51 98 97 61 73 107 106
(mg/q)
Chloride (mg/g) 840 920 1848 1982 1040 520 1944 2320
Sodium (mg/g) 4.9 5.4 9.7 10.0 34 6.0 10.8 11.0
Potassium (mg/g) 0.32 0.40 0.70 0.72 0.2 0.35 0.5 0.85
Phosphate (mg/g) 0.0002 0.0002 0.0001 0.0001 0.0001 0.0002 0.0003 0.0002
Nitrate (mg/qg) 0.051 0.052 0.042 0.040 0.06 0.059 0.042 0.052
L?ttfc:g*gne'(‘i?;/;) 220 172 140 128 53 71 260 128
Sulphate (mg/g) 2.0 4.8 5.2 1.8 1.4 2.0 4.2 6.5
PHc (ug/g) 0.6 0.8 0.5 0.4 1.2 1.0 0.6 0.6
Copper (1g/g) 63.2 80.2 50.5 65.0 125 64.5 119 14.2
Zinc (ug/g) 124 128 104 61.0 73.6 311 58.0 BDL
Lead (ug/g) 10.2 13.2 8.4 7.7 16.1 9.20 21.2 28.4
Cadmium (ug/g) 0.12 0.14 BDL BDL BDL BDL BDL BDL
Mercury (ug/g) 0.01 0.02 BDL BDL BDL BDL BDL BDL
Arsenic (1g/g) BDL 2.2 BDL BDL 2.8 5.0 BDL BDL
gﬁ’r‘gxﬁhem”t(ug . 32 46 BODL | BDL 76 85 28 BDL
Organic matter (%) 1.0 1.2 0.7 0.5 0.77 0.45 0.55 0.62
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7.2.8 Marine Ecology

Biological characteristics of a water body are very important, since they determine the
productivity of the aquatic ecosystem. Primary productivity is the most important biological
phenomenon in nature on which the entire diverse array of life depends either directly or
indirectly. The survey involved the collection and analysis of marine water and sediment samples
for the biological parameters like chlorophyll pigments, primary productivity, phaeophytin,
particulate organic carbon, zooplanktons, phytoplankton and benthic fauna of the project area.

The chlorophyll a content varied from 2.90 to 5.56 pg/l in the surface water and 2.32 to 4.50 g/l
in the bottom water during post monsoon. In pre monsoon, the chlorophyll a content was almost
uniform, and the value in surface water ranged from 2.36 and 3.39 pg/l and in bottom water it
ranged from 1.12 pg/l to 2.16 pg/l. The Phaeophytin concentration varied from 0.97 to 3.52 g/l
and 0.95 pg/l to 2.72 pg/l in the surface and bottom water respectively during post monsoon. In
pre-monsoon, it varied from 1.60 pg/l to 2.62 g/l and 0.75ug/l t01.08ug/l in the surface and
bottom water respectively. Values of Primary Productivity, Zooplankton, Phytoplankton &
Benthic fauna are presented in Table-7.

Table 7: Marine Ecology of the study area

Parameters Post-Monsoon Pre- monsoon

I T 1T v | T 1T v
Net primary
production 259 2.37 1.63 1.67 0.94 2.12 1.76 2.08
(mg C/m®/day)
Phytoplankton 207800 | 149620 | 75240 | 96100 | 80400 | 133400 | 52780 | 96480
(no./litre)
Zooplankton 8800 7420 5330 5820 3980 6800 3860 6500
(no./ litre)
Macro benthos 630 580 480 300 1350 2010 800 650
(no./m°)
xs';’rﬁ‘;”thos 2190 2220 1515 1030 2880 3290 1550 1280

The prevailing fishery status of the region around project area was evaluated based on the data
collected from Department of Fisheries, Government of Maharashtra. Project area has two fish
landing centre i.e. Satpati and Popharandandi in Thane district. Data on Marine Fish Production
and number and types of Boats operating from Satpati and Popharandandi fish landing centre
was collected for the year 2009 — 2010.

8 ENVIRONMENT MANAGEMENT PLAN AND BUDGETARY COST

The aim of the Environmental Management Plan (EMP) is to ensure that the stress/load on the
ecosystem is within its carrying capacity. The most reliable way to achieve the above objective is
to incorporate the management plan into the overall planning and implementation of the project.
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The Environmental Management Plan (EMP) for the proposed project is classified into the

following categories:

e EMP during project construction phase- land, air, water, noise, green belt and socio
economics

e EMP during project operation phase- land, air, water, noise, green belt and socio
economics

The cost estimates for implementing EMP shall be Rs.64.93 million. The cost includes solid
waste management, installation of sanitary facilities, ETP, noise meters green belt development
etc.

The cost required for implementation of Environmental Monitoring Programme for marine
ecology and ambient air quality during construction phase is Rs.6.65 million.

The cost required for implementation of Environmental Monitoring Programme for marine water
quality, ambient air quality monitoring and effluent management from coal stack yard during

operation phase is Rs. 2.53 million/year.

9 ENVIRONMENTAL IMPACTS ASSESSMENT & MITIGATIVE MEASURES

9.1 Impacts during construction phase

Environmental
Parameters

Impact Attributes

Mitigation Measures

Physiography

Disturbance in relief
feature

The proposed project is of construction of port.
Major development on the reclaimed area. Materials shall be
obtained from dredging and from local quarries only.

Human resources

No adverse impact

Will be achieved by systematic planning and resources.
Construction labour camps will be provided with proper
sanitation facility.

Ecological
resources —
Flora & Fauna

No impact anticipated to
the flora and fauna due to
the project activity.

No tree cutting is involved in the project activities. Plantation of
trees (at 1:2 ratio) will be done with the indigenous plant
species, if required. Green strips of native species like Neem,
Babul, Gulmohor, Nilgiri etc. will be generated along the
roadsides at selected locations.

Geology

Not much affected

Systematic planning and implementation

Surface of water

Contamination from solid
wastes and sewage
generated due to
construction labour camp
Impacts due to dredging
activities

Installations of lavatory for construction workers at a minimum
distance of 200 m from water bodies and provision for
composting the domestic refuse. The sewage from worker camps
will be treated in septic tank and disposed off as per norms.
Provision of oil and grease traps will entrap oil & grease from
the run-off water in order to preserve the Water Quality of the
Surface waters.
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Proper techniques for dredging shall be implemented so as to
have minimum effect on the marine water

Air quality

Short-term deterioration of
air quality due to
generation of fugitive dust.

Trucks carrying soil, sand, stone and other construction
material will be covered to avoid spilling.

Fugitive dust sources will be sprayed with water to suppress
dust.

Emissions from vehicles & machinery will be checked regularly
& maintained properly to confirm to National and State
Emission Standards.

Noise level

Increased noise levels due
to project activities

All the equipments will be duly lubricated, maintained in good
working condition to minimize noise levels. Stationary
construction equipments will be placed as far as possible from
dense habitation. Green belt barrier will be provided on either
side of the road. Provision of protection devices (ear plugs) to
be provided to the workers operating in the vicinity of high noise
generating machineries. All the vehicles used for construction
materials will be fitted with EURO-I1I1 engines. Speed breakers
and toll gate shall prove helpful in controlling the congestion of
vehicles leading to less Noise pollution.

Land use

No Impacts

Proper management planning will be achieved

Construction
workers sanitation

Impacts on community
health

Supply of safe drinking water to the construction camp.
Provision of septic tank system and mobile sanitation. Provision
of hygienic facilities to construction workers. A system of
regular disposal of domestic waste & sewage

9.2 Impacts during Operational phase

Environmental
Parameters

Impact Attributes

Mitigation Measures

Physiography

No adverse impacts

Clearing, stripping and leveling the site and construction of
bunds from flooding, earth filling and excavation will improve
the site.

Human resources

No adverse impact

Will be achieved by systematic planning and resources.
Construction labour camps will be provided with proper
sanitation facility.

Ecological
resources —
Flora & Fauna

No impact anticipated to
the flora and fauna due to
project activities

Trees shall be planted to enhance the green belt

Surface of water

Sewage generated at the
port and township
Accidental oil spill
Release/ leak of ballast
water

Escapement of solid cargo

Installations of STP for treating the sewage generated from
operational activities and the township

Oil spill contingency plan shall be in place

No release of ballast water shall be permitted in the port area
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Air quality Fugitive emissions and | Proper sprinkling of water during loading unloading activity
dust from the cargo | and House-keeping to reduce the fugitive dust emission.
loading and unloading | The exhaust emissions from ships/vessels shall be controlled on
activities and also from | the ship itself by providing long stacks with air emission control
trucks used for | option such as sea-water scrubbing and fuel substitution.
transportation. Also | D.G Set will be used only in case of emergency with proper
emissions from DG sets, | enclosures to reduce the impact of air emissions.
navigational  equipment/ | The vegetation cover will also act as a barrier for any
machinery, penetration of air quality and odour in the nearby area.
Road Furniture / Signboards will be put along the approach
roads and at project building requesting motorists to avoid
idling or/and stoppage of the vehicles at non-designated places.
Day to day management and maintenance of the facility and the
ancillary structures. Trucks carrying soil, sand, stone and other
construction material will be covered to avoid spilling.
Emissions from vehicles & machinery will be checked regularly
& maintained properly to confirm to National and State
Emission Standards.
Noise level Increased noise levels due | All the equipments will be duly lubricated, maintained in good

to project activities

working condition to minimize noise levels.

Green belt barrier will be provided on either side of the road.
Provision of protection devices (ear plugs) to be provided to the
workers operating in the vicinity of high noise generating
machineries.

The occupational noise exposures to the workers in the form of 8
hourly time weighted average will be maintained within the
prescribed OSHA standard limits.

All the vehicles used for transportation will be fitted with
EURO-III engines.

10 ENVIRONMENTAL MANAGEMENT SYSTEM

JSW is very much conscious about sustainable development keeping environment at the helm.
Accordingly construction of the port engineering will have environmental system properly
incorporated. JSW proposes to develop Environment management team as a part of
Environmental Management Cell (EMC) who will be responsible for the management of the
environment of all environment related activities. The team will be headed by a senior
management executive and will constitute environmental engineers, chemists and horticulture

Supervisors.
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Organization structure for Environmental Management Cell (EMC)

Head - Environment, Health and Safety

'

A

Environmental Engineer Chief Chemist Ecologist/ Horticulturist/ Botanist
v l A 4

Implementation of Air, Water, Soil and Maintenance of Greenbelt

Environmental management Noise Monitoring and Plantation

A 4

Legal Compliance and
Environmental Audits

11 RISK ANALYSIS AND DISASTER MANAGEMENT PLAN (DMP)

The disaster Management Plan consist of various Accidents, hazards and manmade as well as
Natural disaster that can occur during the construction as well as operation phase of the proposed
developmental project. The DMP includes identification of probable hazards, the Mitigation,
preparedness and Management for the same.

The DMP for the proposed port development is in place. The DMP is prepared with a modern
approach to disaster management involves the following two steps;

e Risk Identification
e Risk Evaluation

The Action plan preparedness depends largely on results of risk assessment data and includes:

e Plan for preventive as well as predictive maintenance.

e Augment facilities for safety, fire fighting, medical (both equipment and manpower)
as per requirements of risk analysis.

e Evolve emergency handling procedure both onsite and offsite.

e Practice mock drill for ascertaining preparedness for tackling hazards/emergencies at
any time of the day.

An onsite and offsite action plan and the team responsible for the actions are well identified.
Organization structure for implementing the Disaster Management Plan is shown in the
following chart;
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Chief Emergency Controller
Co-ordinator

\ 4
Communication Transport &
. Engineering & Medical, Finance Materials
Fire & Safety Co-ordinator Coordinator Co-ordinator Coordinator
Co-ordinator

Organization Chart for Onsite Emergency Management Team

12 CSR PLAN

As a responsible corporate, JSW would integrate its environment, HR and ethical business
policies with appropriate community engagement and gender equity. JSW Foundation works
closely with the village communities and creates synergies with other verticals of the JSW group,
to assimilate their intervention in a social development framework. The major social sectors the
JSW foundation would emphasize for the local community developments are Education, Water
Sanitation, Health, Livelihood and Empowerment, Sports, Environment, and Infrastructure
Development. The total budgetary cost towards the CSR plan to be implanted in the CSR
villages is Rs. 24.2 million.

13 CONCLUSIONS

The Proposed project consists of construction and development of all-weather multi cargo port at
Nandgaon village, Tarapur. The port is located to the immediate south of the Ucheli Creek. The
proposed project activities envisage berthing, loading and unloading of vessels. This activity
envisages generation of negligible air pollution as well as water pollution; however the same
shall be managed through Mitigation measures for air and water pollution. The Effluent
treatment plant, Sewage treatment plan and strong channelized drainage system shall provide the
minimum impact on the environment caused due to the proposed project. The green belt
development near the site will act in the abatement of pollution.

The baseline environmental status of the project area has been collected. Proper mitigation plans
has been framed so that there is no or minimum effect on the existing environmental status.

In conclusion it can be said that the proposed project shall not have any major impact on the
environment.
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(ng/m’) | (ng/m’) | (ng/m®) | (ng/m®) | (ug/im®) | (ug/m®) | (ng/m®) | (ng/m’)
SIRIE] 9.4 | 3¢.09 | 93.48 | AR.04 | ©8.Y | Yo.cy | 9Yo | 9¢.6%

RREIE] 90.¢3 | 8§.€9 | 9R.08 | 0.3 ¢9.90 8¢.99 90.€0 Q6.3¢
R~ €3.0¢ | 8CY8 | 909 | WY | €409 | Yo.3¢ | 9.8 | ™.R

EREKl ¢ | YC.8R | R3.0¢ | 39.0¢ | <483 | ¥R.09 | R9.0¢ | W.RR
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0.2.2 e gaf

&qf qoffal TR Uehed ¥, AIQNd, 3feldls, TR 9 SFRich 4 FRUITT Il TG AicdetedT
SOy W ¥@ieR &af goff CPCB =1 3ifenfies eame! arey fielean AMT 3d gidl. CPCB 24T
HHEHTET e &5 g™ Y dB(A) I Yo dB(A) TdeT TR, 31T ST eawie Ut e
3 A9 gefach R,

qaar 3 : gHIEdrer! eal qraet

LD Average values
I CE3I o B UTHTGoITATER
Leq - Day time | Leq — Night time Leq - Day time Leqg — Night time
[ dB(A)] [ dB(A)] [dB(A)] [dB(A)]
UheU RJod 4.8 84.09 4.9 8Y4.4
BIEIES 49.19 9Y4.4 42.0 84.09
SEEIES 49.4 €. 3 49.¢ 843
REIFN 49. 8Y.% YR 9.9
SHRIA 49.8 84.0 ¥R.§ 89.¢
0.2.3 YR qafeR0r

garcher et @ uRfRU IS (Terrestrial ecology) @1 3TWRINI PRUIT 3MTell. Yebed &I Poetal SivTel Tl
M AR STl Hebed SRR ofid R 37e. SiTel g, HToft g uaft &ier Tehedriw ol f[ukia
RO IR A&l Yebedr e arg Fqyul, STef UGNUl g eail HGUITeaT el T PH! 3TTedl.

ThedrdT URIRIA ST & P 8 Ul Mg S gl Ag- HIgec cidh, Gludel ded Haes
SRISYIY, d¥cd Ae-ifUed fdd @ A9 Whd, S URIRIAE 18 Siidde deH HIsee i hIRvT
ST ATSUTRY 3MTed. Eb BR¥T, 375 HRES, D PRI &l & de RN, TR, FRICUR

ol g el seddi.al e UhRNK (e I g, TUewy, Sifdd g ae Ieal Aaesdd.

I¥eA Fe-<ifUme fda hivve Sudr Jefie arfiRTerar Iarvfidiel JMewsdTd. FIRER A aR ATEwTd.
Sl TSl 916 Feol. haw SR PURALY 3Rclel e 99 gidid. <o, e, fiavs, §d
PG TS 3eRNd.

0.2.8 YSieT qoif

¢ FIFIARI YOI 3T UTaATeTanell a ok RuATd ATl SR G-I pH 0.3 T 0.% 3T SIH
g, TDS 292 T §¢o Y. /. Tag! Al Siell. 1IN SXRI 3Nl I, HHAG! g 3Metare! Jfia It
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fouaT=T aTRM™ IRY 3E SR AGTd g g3 I TDS o THIU SR 8. FaRses, 9§ o {y I /.
URERITIR & 2 d 904 M. /fol. Uraiamene ammam sewel. Aiud s fhaide RIS
FARTSSH, YO FTGTa A fIHed g, FeiRIgss 0.03 I 0.89 ¥, /fF. Tag g,

0.2.4 I goff

SN AT JQT Softar SR BRUATT 3Tel. ol 3fehedl 3¢ g did FARTSed, o FHIU SR 3MTeada.
TR AICRgd, AfeTH g TRAMD Hex PHH! SRIeITIes fUhrd Iue el

0.2.§ YR el Jorer

AT Teheur=an FTHIadTerdT AFRT STt ure araol (Rig wruamre!) dd! fedar 2099 71 092
7Y JlFR AR GAGRUME Heg ARG PRUATT 3Tl Fidl. ITAIST ANV qiogre =4 7 (FrRfora
YeheUTedT) Sighedl gdebe Yoo HY. SRIER 94oo HI. Gfémiee 3MUT 3igrt ¢ fop.Hl. fRIER Sfamiens wiet
TG 31 Ao fSepIUNEA ST RUAT 3Tl 8. &l JSHIISIaRdel 3Tl JesroTacdlel ATogrea
T A MRS gchame! (Trult) TRieur HRuaTd 3fel. WIau fawga Afedt daar 8 @ e
Y 7Y gefaetl e,

qqdT 8 : AFRY IO §off (UTeaRITeod TR

Parameter SW SWilI SWill SW IV BW I BW II BW Il BW IV
Temperature °C PIAY R.0 RCY .9 .9 RC.3 R0.¢ R0.¢
pH ¢.0 ¢.0 0.9 0.¢ ¢.0 VA 0.9 9.8
Conductivity (mS/cm) | 43.<¢ 43.% 4g.0 4¥.0 43.R 43.8 43.¢ 43.¢
Turbidity (NTU) < R Y Y e 30 34 3R
Salinity 38.¢ 3%.3 38.9 3Y4.0 38.4 3%.9 3%.09 38.R
TDS (mg/l) 34,30 | 3%,000 | 3§,3%0 | 3§,¢90 | 34,840 | 3&,98C | I&,8YY | 3&,08%
Chloride (mg/l) Q0,300 | 9%,¢40 | 0,940 | 0,840 | 9R,¢00 | R0,9Y40 | 0,200 | 0,340
(Dr:fgsl‘l’)"’ed Oxygen 4o |43¢ |98 [49¢  |4y4o [430 |4oy |y20
BOD (mg/l) 3.00 R.¢C 9.0 9.40 3.90 Q.40 9.¢0 9.0
(Pr:;fl;)hate as PO, 0,03¢ | 0.0 | ©003Q |0092 [0.032 |003% |0.034 |o0.099

Nitrate as NOs (mg/l) | ©.49 0.84 0.30 0.3% 0.4% 0.80 0.80 0.29

Ammonical Nitrogen 0.43 040 0.¥0 0.20 0.4¢ 0.84 0.30 o.30

(mgll)
TKN (mg/l) y Y 99 90 94y 9€ R 93
Sulphate (mg/l) R,0¢0 | R,40 | R,§0¢ | R,9”¢ | R,CY0 |40 | 43¢ | R,09R
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Parameter SW I SWil SWill SW IV BW I BW II BW Il BW IV
Calcium (mg/l) 490 4oy 49 4R 4o 498 49¢ 49¢
Magnesium (mg/l) 98¢ | 9990 | Q¢8| 9¢9¢ | qV0 [ 9930 | qVV¢ | AVRE
Sodium (mg/l) 90,030 | 90,5 | 90,0%¢ | 90,087 | 90,4&¢ | 90,54 | 90,0& | 90,0§%¥
Potassium (mg/l) 890 89¢ ¥4 834 ¥90 8y ¥30 ¥30
PHc (ug/l) 9qR.0 3.0 90.0 ¢.0 99.0 9.0 R.0 R.0
Copper (ug/l) &.C R.¥ BDL BDL | &.% 90. Y. BDL
zZinc (ug/l) &R RY 8% BDL | 9o ¢ 3R BDL
Lead (ug/l) 0.l R BDL BDL 9.0 9.9 BDL BDL
qaaT Y : ARRY 9T0ATET Sl (UTeATesaTaiet)
Parameter SW SWI SWIl SW IV BW I BW I BW III BW IV
Temperature °C 30.9 R.R RR.0 .9 .9 .9 WL AR
pH ¢.R ¢.0 ¢.9 .3 ¢.R ¢.9 ¢.0o ¢.9
Conductivity (mS/cm) | 4%.& 4g.% 4%.4 48.%8 4%.9 4%.% 4%.% 48.%
Turbidity (NTU) )3 QY ") ") QY Qu Y R
Salinity 38.¢ 34.0 34.R 34.% 38.09 38.¢ 34.0 34.%
TDS (mg/l) 38,R6¢ | 36,990 | 36,093 | 3¢,99R | 3%,%8% | 30,080 | 30,005 | 39,¢¢R
Chloride (mg/l) Q0,340 | 0,800 | 0,400 | 0,440 | 0,00 | R0,Y40 | 0,340 | Q0,800
(Dnifgs/‘l’)"’ed Oxygen yex Y88 |40 |yuy  4yse |40 (442 [4.3¢
BOD (mg/l) 9.¢% 9.¢% R.R0 .82 9.9 9.¢¢ 9.¢% 9.3¢
Z:;’;;’hate aSPO: | 5099 |0.038 |0.033 |00R0 [0039 |0.033 |0.03% |0.029
Nitrate as NO5 (mg/l) | ©.R° 0.9% 0.29 0._Y4 0.29 0.2¢ o.% 0.3%
Ammonical Nitrogen 0.3% 0.20 0.2¢ 0.4 0.5 0.2¢ 020 02
(mg/l)
TKN (mg/l) 9¢ 9y a 9g, 909 9g, 9¢ 9¢
Sulphate (mg/l) R,350 [ R,€0¢ [ R,€00 | ,4¢R |44 | 3,838 |[R,838 |,k
Calcium (mg/l) Y0 YW Y Ygo Y 430 430 434
Magnesium (mg/l) q99¢ | 9¢oR | 9¢3¢ | qVEC | ACER | A¢4o | g8 | 9¢CE
Sodium (mg/l) 99,94 | 99,900 | 90,840 | 99,040 | 99,94 | 90,LVY | 90,0RY | 99,040
Potassium (mg/l) 8Y4o 840 840 84 84 Y Y 840
PHc (ug/l) 9.0 9.0 9%.0 9%.0 - - - -
10

Executive Summary- Multi Cargo Port at Green Field Site at Nandgaon, Maharashtra




-
: FINE ENVIROTECH ENGINEERS =l ENT.
JISW —
WAPCOS
Parameter SWI |[SWIl [SWII |[SWIV |[BWI |BWI |BWII [BWIV
Copper (ug/l) BDL BDL BDL BDL BDL BDL 94.¢ 0.€
Zinc (ug/l) 930 Qo BDL BDL BDL BDL BDL BDL
9.2.0 AR HaT &I

TG qoTdT JeredT S RTINS g Sifddh 1IRT HRUATT STell. Jod! ud g uruamE Hifid I

T S o1 URTIRTER Jfaeiey SR, TRaoTRT fRga w1t dar € we gefaett o1

qaT € : AFRY 9T RSO STgaret

Parameters Post-Monsoon Pre- Monsoon
I Il I v I Il I v

pH ¢.R ¢.9 ¢.9 (.0 ¢R ¢.9 C.§ ¢4
Total volatile 8¢ 49 ’¢ R €9 03 90l qog,
solids (mg/qg)
Chloride (mg/g) ¢¥o RR0 A[4-14 ReR qo¥o Y0 R¥Y Q30
Sodium (mg/g) 8.] 4.9 R.9 Q0.0 3.8 .0 9o0.¢ 99.0
Potassium 0.3 0.90 0.90 0.93 o 0.34 0.y 0.¢Y
(mg/g)
Phosphate 0,000 0,000 0,00019 00,0009 0,00019 0,000 0,0003 0,000
(mg/g)
Nitrate (mg/g) 0.049 0.043 0.0% 0.0%0 0.0% 0.04% 0.08R 0.043
Tc.JtaI Kjeldahl 220 902 9y0 9¢ 43 9 Qg0 QU
Nitrogen (mg/qg)
Sulphate 2.0 8.¢ 43 9.¢ 9.8 2.0 8.2 £.4
(mg/g)
PHc (ug/g) 0.% 0.¢ 0.4 0.% Q. 9.0 0.% 0.%
Copper (ug/g) &3 ¢oR 4o.4 £Y.0 934 £38.4 998 9.2
Zinc (ug/g) 9% 9¢ 909 9.0 3.5 39.9 4¢.o £
Lead (ug/g) 90.2 3.2 .9 0.9 9¢.9 R.R0 9.R WY
Cadmium 0.9 0.9% BDL BDL BDL BDL BDL BDL
(Ho/9)
Mercury (Ug/g) 0.09 0.0 BDL BDL BDL BDL BDL BDL
Arsenic (ug/g) BDL R BDL BDL R.C 4.0 BDL BDL
Hexavalent
Chromium 3R 8 BDL BDL 3 Y U BDL
(Ho/9)
(Cz/rg)lanlc matter 9.0 4R 0.9 0.4 0.9 0.8Y4 o.44y 0.§R

0
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0.2.¢ PRI gfeRor

TG ‘SiaemE IfRedr’ g€ 3fd AgT! IR, DRV TR STTeRd GATaRuTe TG STaeiey
3T, i Sl ot weud ‘WTAfie SUTGHAT ST HEwTd! ST, DRUT ad uege fhar
e ffde Stdies IaT Sraeiey e, MR Teeurid! fafdy fowor augrear avar g a7for
& (FSMT/Sediment) T SHT H6d ATET IHIRT IR0 ¢ & I 0T 3R, IFAR FARIh
TG, W Ieadl, fRNBRIEH  (Phaeophytin), UICIGele  SIRIMG  Ble-,  SREAIDTH,
HRICICATRe AT Jfre HTofirg arem fafde St e 1T axuand a1re.

qadaT © : GFRT gdfaRur gRRevmrar Irgare

Parameters Post-Monsoon Pre- monsoon
I 1I 111 v I II 111 v

Net primary
production 2.4 .39 9.€3 9.€9 0.R% 2.9 9.9% .0¢
(mg C/m?/day)

Q0lco
Phytoplankton 983620 | ©4RWo | YE900 | Co¥oo | 933800 | YwCo | REYCO
(no./litre) o
Zooplankton

(00 vg0 4330 Y¢Ro 3R¢o §coo 3¢go A ele)
(no./ litre)

Macro benthos

g30 Yco ff&e) 300 9340 Q090 ¢oo gY4o
(no./m?)
Meio-benthos | 3490 | 2320 | 94ay | 9030 | 2wco | 3Wo | 4o | 93¢0
(no./m?)
Tl ARSHRIET Sadr AU &7 Hewfdiel Alfed] ‘AgMR! AgRISE A’ JredTegd HudTd 3fTet.

Arauret anfor dawRer giEt, (Riegr omr) & udhed &Fiard JURE QM T SaRaudTd! By (de)) 3TTRA.
AFRT AESMRT MM &1 QM SeMed aTIRuATd VKT STElol, AT AT & AeHidiel a¥ 003 -3090
A T Arfedt fAesfauard amerelt 312,

¢ YTaROT ST i1

3. U9, S5, SoXl A RaMT QRO FHAA BIAF TR &l dieell Bgel. doxrdl Sieh
TN ITATERUMET/ GIfeRUMaT BRI BIUR ATE el WaRgR vvard Aget. YIfaRul caweiud HRugTATe!
TS P FAYT Pell ATgel. qafaRer Fafdd dd orf Faresuiare! wafaver aveios e T aRuaTd
. 7N ETa AfYBRY, IRRIAT, AR NS I SIS T9 JraT FHALT IR,
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Organization structure for Environment Management Cell (EMC)
Head - Environment, Health and Safety
\ 4
Environmental Engineer Chief Chemist Ecologist/ Horticulturist/ Botanist
A4 l v
Implementation of Air, Water, Soil and Maintenance of Greenbelt
Environmental management Noise Monitoring and Plantation

A 4

Legal Compliance and
Environmental Audits

] JIATEROMER RYURAT YROITHET 3T ATfO7 SULHT IS,

R.q qEYHH ST

qfeRuitT fady YL ST
fenia R
IIpfcrep el | Wlard DM Sqel. R Sebed 81 SeX faepiara AR, STt faebry &l
QU901 TRTIA PBell STTeel. RIS AT A g e
ol g e QTofiqy AFEuaTT A8,
AT Poclle! argc aRumH JgdefiR BRIYUME T ATeGu arRe-T UTed BRUATd Aol
GBS L] BIEE IEP PBIGTT BIFTRIAST TG RIS TA0T YRaat!
STTEe.
BINFEIGIED T IRl g Yot IieR UhedT GXRIM SISl et deft STUIR ATat. qefta
AT FOH P3ATE UehRT URUH | gRUciel STRIIS 9:2 IT JHIUITG BRUATT IS, TR
IS & | IUIR T8l WRICIN 14, a14es, FeIfiRl, Jefier gl s ugl
yrofieTa HIfiferea IIe AEuaTd I
YT TR prel qRUTH 18l SEGNINIERISCICECE T ICIE
13
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UIUYTT YSHE | BTeheRT & DHIFTRIIT D BRUMAT HIFFRIATST S0 JURT FIBATE &
TTICYRAT eFepTHTCL] 00 HIER TRTER YT AR PHHITHH! S
ferefor goTR Fer aroft I PGS BTl STTRel.

TGSUAUT S | DIFTRIT FBMHIGT {0 BIUTR HaT Toft @ Aeigera
RIUTRT gIROT. RIS ASUATT A5,
gEg Ul U fCdhdy SauarITet sffset a HiH §y
TORUAT Aefle.
TMBITAVIATS TFT TAT ITIR PRUATT AT SIuh=o
ART ATUgTER AT PHHI BHT IR .

g Sl ISV Yorges gaeal | HIcll, dTey, S8 g JoR q1eeh™ AH d1g -URT argH
GoTfeR 3feUded! URUMH | SRS dhefl STIdilel Siuleher < ffeceta gIUR gl
SO, (fY AR AT

e ISV AT It ol v s
HRUYT g,
e I TR BN ScAo JBIdR JURIvaTT A
g q I T AT IS I / TETOIh T mafed
RTElel el WeRGRT BudTd dgel,
gleraTeiiges/ el STOIche] &a1t UTdos! hHId BHT Taldd. TR FTerehr
el IR a6 A9 | IR & e aRdl URET 9 gl daedl §¥ 3aUdTd
Ao,
T Gl Ea-R1gd FU &R g faar
PHROGTT god. AT &g+ FHfor grom=am I=m=an anfereard
B PRUTYT HIFTRIAT FRET 0T GRIUITT Ige.
TIPS ATIRUIT YUT=AT g1 EURO 11 SR
ERECESIRIS
ST R | UG § TR I AT RIS FRuaTd Jgel.
FRAAR 3R id. TRy
ST TIRTER Gud b4t
gfRumH / fhfareasar ST,
ElcCat] AT JRITATER GRUT | FGDH Plel BITRIIT ARG TRAATGIIT T
14
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IIRI fowreh TIPS Al g fhecdl RIS I3,
T TR ARt G HATuar doda! fAegde aauard g,
R} BRI eudr
qafervfig faey aRkom SYIHA AT
e
UIpTod el | aRome A DD ST FUTC defl ST,
R I ACHRIT GRS a7e BT Aciiel aTe
SRl e e,
g SEE | gRem AT I FRISTes RO SHIG ST g, I Fdl d
IR fAvTes ST IRFedt ST
SINIDIRES IR, Y g UaraR gRAUST GURMIG $Te AqUaTT Idiia.
HATE giRoIT ATal.
BINEIRICY
RIPERCENI]
CREC SIS
PINISIG]
PRGN S g fgard) aared™Y | Hotr uroft STP 7 UfthaT dell STEdt. ool Tosat
qTogTET 3TRIRT | fHfor BoTR Her Troft EITGUIATST
deT Tt geTRee gToft JIRREST IR FTRCUTIN FERIT AISuTe} WA Quara
AN JUIR T8
g ool BT BIATUAT Jadt S graTevitar et gt fusvarT Jga S g%
% I IS T | STEFINT eI, STESTHe BV IS STgTofieR
AT A—31T0T FROMAT | ek
STIAISS Y. ST 2 RUITT Achlel. DG set @1 ATIR HHId DHT
PRUMITT Agel d ATORI ST ST PRI Jsel.
SISl AARTAS PRUATT Agel A YGHUT TRARUIR T,
Tl I—STT JRAI EIIRIS! Tebed &1 Fqarie
Theldp SFAUITT Jgel.
HAHMETE F—3M07 IRUR T BT e, T ATt
q 181 all Ay quRIt deldesl axuard Aga.
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el &l Uheue el 7Y al¢ | {4 I3 T 9T wreld ang R Sdell S,

Iduceard a1e dbell STea.
PHATIMT T JRETATS! ea-RIed I et S,
BIRTRIAT BT dbT ¢ TR FHf¥d hear STdia.

Euro 11l 374, 3R7ctell aTg-d aTehTe! aTaRel! STid,

90 YIfeRUr LI SIRIGST T Ao freft

TIfRU] FIEATI RIS T I IaSC @ UIIRUMER FIVMRT UROTH QT dg- & U 1 g,
TIRU] AT AT JME0 G T IAdcid UG B @ Iele AT gldr o], TIfaRum
IERATIT IS TR UheUATS! QM 9RTIG 3TRIe! et 31T,

o P TUT — STHIA, &1, UToll, &g+, gRAusT a ARG

o FrRARIT er — S, gar, uroft, ea, gRaugT g TmERie

TR0 ST JISTHHAT! §8.83 QY Qaé LT PHRUATT 3Tt C’:Tl_ér

TG TR g §ITAT Softe AU FEH™ SO PRUIATG! €.6Y TAAY P9I EMP HSUTON Sa=eeiae
PHRIIT ToITT U .43 e /a,

99 YT NG fIAY T AUTABIAT FIEITIT AT

YT AT ANod YT ST ST 3eTd, AFd Hfefd a1 5gfifer Y g Fepe gIi=m 99T
Mg, I MU IT Fierhp™ a1 HRfIT STTd g AU €Vhl g I IaeATI Tl FHIGY hruTd
37T 3. DMP A8 T 8, SUH AT, Fooidl d eIl 919 3118,

DMP &t SURET SRIATT ST DI T G O PRUITT 3Tt 3.

o HuTeT e e (M)
J AT G i

et AT SRIAT AT LNFIT eI HIT FROIT ATt T FoHd T FHEL PRI 3R,
o gfcreeres a1 qafgam aRRemume o,

J R&TT, 3T Ufeieres Sur, Jerhi e, e ey,

o T g gRARTT 3roftarofiel R graTesvamardt AT,
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° HooTTST iReror.
° JMYTPTe AT BTATHBUNRT e,

9% CSR JIRNGST

S, T, o0y, U SIGR WGRI WU fIerTd |eferd arn el Jgwyol 91 Use. JifaRul, A,
e g fcfiyul gRer e AMIRTD TNITS! BIAHR AuaTd dgol. Rramr, arfl, egewTod, wared,
fopeT & SMYRYST AT & & S, TH. Seog, PRI Tglel. &I ATAS) 8.2 Sueiel vud Tael T
RRGUATT ATl AT

93 forspd

TR Yehed 989 95R G, TRIR I SHRUITET 37R. §o) ¥ qRIYR a1 Fdell Frel =T Sl
3. UhodTd STEITRT -1, HTor ¢ IR T JHYT 3R,

SehedTal STEDM g Pt SO dTdraRuar §IUTRT GRUM hHl HRUGTATS! MEeh Tei - SULH

Pl SIS

gRaugT fAepfia et Sgel SAM UguUT H! Blgel. da% d AN Aral RG] GEIM GRAT AT, 3T
TfcTeees IISTT AT HRUAT Ached.

IATERUTET SRR STRIRT Pl I IULHA AT ARIUITT I3 SATS ThedTH e dTATERUTER. BIOTRT
RO HHd HHT BRI Tl

Tl fIRITE ATTaRueR gRumM gIoTR Ta.
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