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CHAPTER-1 

PROJECT BACKGROUND 
1.0 PROJECT BACKGROUND 

 

The Global Environmental Facility (GEF) along with the World Bank and Ministry of 

Urban Development (MoUD) has initiated the GEF-V project which is termed as 

“Efficient and Sustainable City Bus Services (ESCBS)” to provide Sustainable City Bus 

Services in Medium sized cities (with population between 1M and 4M). The main 

objective under the GEF-V Project is to make the city bus services more attractive to 

enable a shift from personal vehicular modes to bus and also to efficiently use the 

existing infrastructure. The project is designed to complement the on-going project i.e. 

the bus funding scheme of the Government of India under the JnNURM Programme, 

through additional activities that would help realize its full potential. The project 

comprises a national capacity building component to be implemented by the MoUD and 

three components at the state/ city level to support demonstration projects at the city 

level, which are as follows: 

Component 1: Primary objective of this component is to build capacities in the field of 

urban bus service operations. The main activities identified under component include (i) 

developing policy notes to assist nodal government departments at the national and state 

level to address policy, regulatory and fiscal constraints in urban bus service operation; 

and (ii) capacity building of the urban bus sector through development of knowledge 

materials (manuals and training toolkits), training activities, knowledge sharing and cross 

learning events, dissemination of best practices etc. in cutting edge areas aimed at 

development of the overall urban bus sector in the country. 

Component 2A: City Demonstration Projects - Capacity Building & Technical 

Assistance. It comprises technical assistance, institutional development and 

demonstration of bus service modernization. This component will support identification, 

preparation, and implementation of a package of demonstration projects in the selected 

cities through a comprehensive and integrated planning, preparation, and appraisal 
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process. The demonstration package will consist of both institutional strengthening and 

capacity building in participating cities and investments in modern depot equipments, 

modern Intelligent Transport System and Management Information system, which could 

be co-financed by a combination of funds from GoI, State Governments, and the World 

Bank. The project component will be implemented by the four cities identified under the 

project. 

Component 2B: City Demonstration Projects - Preparation and Implementation of 

Demonstration Projects - Physical Improvements: This component supports physical 

improvements targeted at modernizing the city bus services in demonstration cities 

including:- 

(i) Modern depot equipment for improved maintenance and life of buses.  

(ii) Modern ITS - for vehicle tracking, passenger information systems and automatic 

fare collection – to make the services more user friendly. 

(iii) Modern MIS - for improved management information systems, inventory 

management systems, vehicle dispatch and crew scheduling, maintenance 

management, improved collection, management, analysis, reporting and use of 

data for more scientific planning – to enable optimal use of facilities. 

            Jaipur is selected for the project based on a competitive selection process followed by 

The World Bank. The current project is taken up under Component 2B. This report 

covers the environmental impact assessment of this component with focus on the 

proposed workshop cum bus depot. 

1.1 EXISTING INFRASTRUCTURE 

The existing public transport comprises of both JCTSL buses (procured under JnNURM) 

and unorganized private mini buses operated by different private operators. The existing 

public transport infrastructure includes bus fleet, bus shelters and bus depots. There are 

408 buses for Jaipur city .4 depots are required to cater maintenance of 408 buses .Three 

depots are already in operation phase and fourth depot  at Bagrana has been proposed for 

construction . 
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1.1.1   BUS FLEET 

Current fleet of JCTSL includes different types of buses in terms of floor heights, A/C 

and non A/C buses and by different manufacturers as mentioned below: 

Table 1-1 

Existing fleet of JCTSL Buses 

S. 

No  

 

Category of buses No. Of 

Buses 

 

Manufacturer  

 
Seating 

Capacity 

1 Semi Low Floor Non A/C Buses (650 mm) 260 Ashok Leyland 25 

2 Low Floor A/C Buses (400 mm) 20 Ashok Leyland 35 

3 Low Floor A/C Buses (400 mm) 40 Tata Motors 35 

4 Non A/C Mini Buses (900 mm) 20 Tata Motors 26 

5 Standard Front Engine Buses (900 mm) 60 Ashok Leyland 39 

6 AC Mini Buses 08 Tata  26 

 

Table 1-2 

Existing Bus depots 

Depot 
Depot areas 

(sq.m) 

Current 

status 
Operated by No. of buses 

Sanganer 15,000 Working 
JCTSL = 144 +08 

PPP Operator     (Net Cost) = 41 
195 

Vidyadhar Nagar 

Depot A 
11,000 Working 

PPP Operator     (Net Cost) = 95 + 

RSRTC 60 
155 

Vidyadhar Nagar 

Depot B 
8,000 Working Gross Cost PPP Operator 115 115 

Transport Nagar 

(Todi) 
20,000 Under construction 

 

As the Vidyadhar Nagar Depot A is under shared operations by RSRTC and JCTSL, it is 

not considered for modernization under the current project and therefore the 2 existing 

depots (VDR B and Sanganer) and the 2 new depots (Todi and Bagrana) have primarily 

been considered for the ESMP. 

It can be observed that all the 4 depots are either located towards the North or South of 

the city. JCTSL should look into the possibility of acquiring land for future depot needs 

mainly in the Western side of the city due to existing geographic physical constraints 

created by the hills on the Eastern side of the city. 
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SANGANER DEPOT: This depot is located at the southern part of Jaipur city 

geographically. It is currently being operated by JCTSL and PPP Operator. There are 

144+08 (JCTSL) and 41 (PPP Operator) buses are being regularly maintained in this 

depot which is 15,000 sq. mt in the terms of area. It was noted that around 60 buses are 

being parked in the depot premises at night and the remaining buses are parked elsewhere 

due to the space constraint in the depot area. 

 

                                            Figure 1-1: Current Situation at Depots – Sanganer Depot 

      The following are the equipment installed in this depot: 

Table 1-3 

 Details of Equipment at Sanganer Depot 

S.No. Description of Plant & 

Machinery 

Available In working 

condition 

Qty. Model year 

1. Air Compressor 4 4 4 2 No. 2010, 

2-1988 

2. Car Washer 2 2 2 1-2011, 1-2008 

3. Air Inflation Gauge 2 2 2 2011 

4. Battery Charger 1 1 1 2010 

5. Electric Welding Set 2 2 2 1-2008, 1-2011 

 

6. 

Grease Gun 

A. Pneumatic 

B. Hand Operated 

 

2 

3 

 

2 

Nil 

 

2 

3 

 

2013, 2012 

7. Bench Grinder 1 1 1 2010 
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8. Trolley Jack 2 2 2 2011 
9. Drilling Machine A.1/4", B.3/8" 2, 1 2, 1 2, 1 2010, 2010 

10. Riveting Machine 1 1 1 2013 

11. Air Pump Pneumatic 200 Lit. 4 3 4 2011 

12. Diesel Generator Set 1 1 1 2005 

13. Automatic Washing Machine 1 1 1 2012 

VIDYADHAR NAGAR DEPOT B: The Vidyadhar Nagar Depot B is given on lease to 

a private bus operator for a period of 10 years along with 120 buses. The operator is 

paid a per km cost for carrying out the repairs and maintaining the upkeep of the buses. 

There are also service levels that have to be adhered to by the operator barring which 

penalties can be levied by JCTSL. For example, during the field visit, it was noted 

that the kmpl of diesel if falls below 3, there is a provision under which JCTSL can 

recover an equivalent fuel cost from the operator. 

 

                                  Figure 1-2: Current Situation at Depots – Vidyadhar Nagar Depot B 

TRANSPORT NAGAR DEPOT (TODI): Construction at this depot is not complete 

yet. The Todi Depot is the biggest of the lot amongst all the depots. This depot is under 

construction and can be used for ideally maintaining 120 buses which can be extended 

up to a maximum of 150 buses. Considering the available space at this depot, JCTSL can 

also provide a driver’s training cum testing centre or a Central Workshop in the near 

VIDHYADHAR 

NAGAR BUS 

DEPOT 
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future. 

 

                                           Figure 1-3: Current Situation at Depots – Transport Nagar (Todi) 

 

1.2 PROPOSED BUSES UNDER JnNURM SCHEME 

JCTSL plans to introduce 25 new city and sub-urban routes. For this to happen an 

additional fleet of about 550 buses are required. JCTSL prepared a DPR for getting 

MoUD’s assistance under its flagship JnNURM scheme for getting the required funding 

for the procurement. The below Table 1-4 is an extract from the DPR: 

Table 1-4 

               Category of buses proposed and sanctioned under JnNURM for Jaipur City 

 
 

S. NO. 

 

TYPE OF BUS 
% OF 

TOTAL 

BUSES 

PROPOSED 

NUMBER OF 

BUSES BY 

JCTSL 

SANCTIONED 

BUSES UNDER 

JnNURM PHASE II 

1 
650/ 900 mm Standard Bus Non -A/C 

60% 330 160 

2 650/ 900 mm Standard A/C 10% 55 20 

3 Mini/ Midi Bus 19% 105 56 

4 400 mm A/C  

11% 
54 50 

5 Articulated A/C 04 0 

6 Hybrid A/C 02 0 

Total 100% 550 286 

TRANSPORT 

NAGAR BUS 

DEPOT 
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The total estimated cost of the proposed 550 buses was Rs. 228.3 Cr. 286 buses out 

of the proposed 550 buses have already been sanctioned under JnNURM-1 Phase 2 as 

mentioned in the above Table 1-4. Orders for 286 buses with varying floor heights, 

A/C and non-A/C have been placed and they shall be delivered to JCTSL in the year 

2015. 

1.3 PROPOSED CITY BUS MODERNISATION PLAN 
 

Preparation and implementation of the demonstration project at Jaipur involves several – 

strategic actions which are covered under a larger Bus Modernisation Plan, the details of 

which are provided in the City Bus Modernisation Plan (CBMP) report. Several Short, 

Medium and Long Term Action Plans have been provided in that vision document, which 

can be categorized under policy, plan, build and upgrade infrastructure; technology 

intervention; technical advisory and capacity building. Recommendations for future 

requirements in the long term include additional depots and a central workshop. The 

initiatives under the proposed project include: 

(i) Depot Infrastructure Enhancement: These include proposals for modern depot 

equipment for improved maintenance and life of buses as well as improved energy 

efficiency. 

(ii) Installation of Solar Power Plant at Depots: At the depots the average power 

utilisation from the power grid is approximately 7,500 units per month (based on records 

at Sanganer depot). Power back up is provided by Diesel Generator sets. Sanganer Depot 

uses a 25 KV DG set as a back-up only for critical depot equipment which utilizes 

approximately 40 to 50 liters of diesel per month. The quantum and availability of sunlight 

in Jaipur being excellent, installation of solar power plant at Vidyadhar Nagar Depot B 

and Transport Nagar Depots (Todi) is being proposed for providing power to dedicated 

load under MNRE subsidy scheme so as to reduce dependency on grid/DG power Bagrana 

depot will be provided with Solar PV of 110 KVA. The installation of SPV Power Plant 

at the depots will help in saving conventional energy and fossil fuels.  

(iii) Modern MIS - For improved management information systems, inventory 
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management systems, vehicle dispatch and crew scheduling, maintenance management, 

improved fare collection, management, analysis, reporting and use of data for more 

scientific planning – to enable optimal use of facilities. 
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CHAPTER-2 

        PROJECT DESCRIPTION 
2.1 ABOUT THE PROJECT 

The site of Proposed Workshop cum Bus Depot situated adjoining to NH-11, at Village 

& Tehsil - Bagrana, District-Jaipur (Rajasthan). The acquired land falls in Khasra No. 

248 of Village & Tehsil - Bagrana, District-Jaipur (Rajasthan). The total plot area of the 

project is 25,302.04 sq.m and the total Built area of the project is 6224.20 sq.m. In which 

the Time Office (Ground + First), Heavy Docking & Store, 7 Maintenance Sheds, 

Denting, Painting , Workshop, canteen With Medical Dispensary and the Basement Idle 

Parking will be constructed. 

2.2 SITE LOCATION,CONNECTIVITY & SURROUNDINGS 

 

The regional level linkages are vital for development of a new town. Being a capital 

Jaipur is well connected to major cities of the country. The linkages (road, rail and air 

both for commute and freight) are well developed for quick uninterrupted access to the 

city. The proposed project is workshop cum Bus Depot at Village- Bagrana. The site is 

well connected with road and rail network. Site lies adjoining to NH-11 which is 0.25 

Km from the project site. Kanota Railway Station is at a distance of 4.70 km in the South 

East direction. The Nearest Airport is Jaipur Airport at a distance of 14.05 km in South 

West direction. 

          Table 2.1: Site and Surroundings within 10 km from proposed project are as follows: 

 

S.No Particulars Details 

1 Location Khasra No. 248 of Village & Tehsil - 

Bagrana, District-Jaipur (Rajasthan). 

2 Co-ordinates 26° 52 ' 42.22 " N 

75° 56 ' 02.07 " E 

3 The site falls on survey of India 

Toposheet No 

45 N/13 & 54 B/1 

4 Type of Industry Workshop cum Bus Depot 
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5 Current Status of Land Use Land is in Possession of JCTSL 

6 Type of Facilities Time Office (Ground + First), Heavy 

Docking & Store, 7 Maintenance 

Sheds, Denting, Painting , Workshop, 

canteen With Medical Dispensary and 

the Basement Idle Parking 

7 Nearest Road Connectivity NH-11 which is 0.25 Km from the 

project site. 

8 Nearest Railway Station Kanota Railway Station is at a distance 

of 4.70 km in the South East direction 

9 Nearest Airport Jaipur Airport at a distance of 14.05 

km in South West direction. 

10 Protected areas as per Wildlife 

Protection Act, 1972 (Tiger reserve, 

Elephant reserve, Biospheres, 

National parks, Wildlife 

sanctuaries, community reserves 

and conservation reserves) 

None 

11 Reserved/Protected Forests Bagrana R.F-1.5 Km 

Barvri R.F- 3.00 Km  

Samer R.F -5.00 Km 

Lalberi Ka Bir R.F -6.00 Km 

 Jhalana R.F-6.5 Km 

Kilangarh R.F -7.00 Km 

Pahari Moniya R.F-8.5 Km 

12 Rivers/Lakes Dhund River-1.00Km  

Kanota Dam-3.66 Km 

Jamroli Talav-6.00Km 

Jhalana Nadi-6.5 Km  

13 Industrial Area None 

14 Archaeological important places Sisodiya Rani Ka Bagh-7.70 Km 

Amlagarh Fort-8.00km 

15 Seismic zone Seismic Zone-II 

16 Defense installations None 
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Figure 2-1: Satellite Map showing the Location of the Project Site 

 
Figure 2-2: Google Image showing the site & surrounding 10 km from the Project Site 
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Figure 2-3: Master Plan showing the Location of the Project Site 

 
Figure 2-4: Connectivity Map showing the Location of the Project Site 
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2.3   SITE PLAN 

1) Proposed Structures  

The proposed project is workshop cum Bus Depot will have Bus Stand, Parking and Storage 

Facility; the maximum height of the building will be 6.75 mt. It will significantly change the 

existing land use & would provide a good aesthetic view. The terrain of the project site and 

its surrounding area is fairly plain. The proposed project is being planned and designed as 

per the regulations and procedures laid down by the local authority. 

Table 2.2: Area Statement  

Items Details 

Type of Building  Workshop cum Bus Depot 

Total Plot area 25302.04 sq. m 

Total Built up area 6224.20 sq.m  

Ground coverage Permissible: 35% 

Proposed: 8.25% 

F.A.R.  Permissible: 1.0 

Proposed: 0.087=2224.59 Sqmt. 

Maximum height 6.75 Mt. 

Maximum No. of Floors Ground + First Floor 

Green-area  2124.6 Sqmt. = 8.39% of the total plot area, Total 

no. of trees to be planted 50 Nos. 

Project Cost 16.75 Crore 

Table 2.3: Area Bifurcation 

Particulars Built up Area (Sq.mt) 

Time Office (Ground + First)  490.00 Sq.m 

Heavy Docking & Store 670.30 sq. m 

Maintenance Sheds (7 sheds) 729.75 sq.m  

Denting, Painting & Workshop 343.88 

Canteen with Medical Dispensary   107.66 

Total  6224.20 
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Table 2.4: Salient Features of the Project  

Items Details 

Parking Facilities Bus Parking Provided on Surface & Basement 91+28=119 Nos. 

Car Parking : 06 ECU 

Power requirement  Total power requirement will be 250 KW & will be source from 

Jaipur Vidhut Vitaran Nigam Limited. 

There is an 11 KVA line passing through the site and we have 

already applied to JVVNL Kanota for shifting the HT line vide 

letter no. RUDSICO/PD (Housing)/2016-17/1669 on dated 17-11-

16 and we have also submitted the amount of 466429.00 on dated 

18.4.2017. (Documents enclosed as an annexure-III). 

33 kVA power line passes across the proposed site. The safety 

measures has been taken by providing necessary 15 meters 

horizontal clearance has been left without any construction work 

as per the regulatory requirement. 

Power backup Total 2 D. G Set capacities will be 1130 KVA (1X 750 KVA + 1X 

380 KVA). 

Water requirement 

& source 

Water requirement will be  100 KLD 

Source: PHED Water supply.  

Sewage treatment 

& disposal 

Sewage treatment facility: ETP/ STP of 100 KLD with SBR 

Technology. Treated water will be use in green belt & road washing. 

Chabutra or Temple There is a chabutra or temple beside the site .The approach road to 

this temple was from the site area but it has been changed by JDA and 

a new approach road is constructed from the highway to the temple 

which is clearly shown on the site plan attached as Annexure-VIII. 

Earth Work Volume of earth cutting For construction of Basement Parking is 

(Cum) - 26123. 

Volume of earth filling work for maintenance of slope as per 

design requirement is (Cum) - 13838. 

Balance earth 12285 Cum will be used to fill the low line area 

identified at depot entry gate.  
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Figure 2-5: Layout Plan 
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Figure 2-6: Current Site Photographs 
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The required policy, legal and administrative Plan required for implementing the GEF-

V project in Village & Tehsil - Bagrana, District-Jaipur (Rajasthan). 

The major applicable legislations for the project are summarized in the following table: 

 

LEGISLATION APPLICABILITY 

Environmental Protection Act 1986 and 

Environmental Protection Rules, 1986 

amended 1993: 

Various components of the project shall come under 

the purview of this umbrella legislation. 

Environmental   Impact   Assessment   

Notification, 2006: 

Not applicable for the four depots currently being 

considered. Additional depots, Central Workshop 

project and City Bus Interchange Station components 

that will be taken up in the future, will need to be 

screened for applicability of this act based on the 

specific scale of the individual project. 

Water (Prevention & Control of Pollution) 

Act, 1974 and Rajasthan Water 

(Prevention & Control of Pollution) Rules, 

1975 amended in 2010, Air (Prevention & 

Control of Pollution) Act, 1981, Rajasthan 

Air (Prevention & Control of Pollution) 

Rules, 1983: 

As per the official order of RSPCB dt. 7/3/2013, 

‘Integrated Road Transport Workshop and Authorized 

service centers’ are listed under the Red Category, 

Item 68. 

Consent to establish is required from the RSPCB 

Battery (Management & Handling) Rules, 

2001: 

Applicable   towards   collection,   channelization   

and recycling of used lead acid batteries 

Factories Act,1948 
Applicable in terms of health, welfare and wages for 

workers at workshops and depots 

 

Petroleum Act, 1934 

The new depots  that are proposed for construction 

under the project will have to acquire a license to store 

fuel and install dispensing machines for diesel from 

the Chief Controller of Explosives (CCoE), Petroleum 

And Explosives Safety Organisation (PESO) based on 

the capacity of diesel to be stored, 

Ancient Monuments and Archaeological 

Sites and Remains Act, 2010 

Not applicable for current depot sites. Future locations 

for bus shelters or depots/Central workshop will have 

to be chosen after considering the proximity to the 

above sites. 
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Rainwater harvesting norms incorporated in 

Building Bye-laws, Jaipur 

Municipal Corporation, Government of 

Rajasthan 

Roof Top RWH has been made mandatory in State 

owned buildings of plot size more than 300 Sq.mt. 

with effect from 03.01.2006. The Govt. has made 

provision of compulsory installation of rainwater 

harvest system in all newly and existing construction 

building and Govt. offices vide order dated 

31.05.2000 and 12.12.2005. Therefore, all depots 

should have rainwater harvesting systems installed. 

Manufacture, Storage & Import of 

Hazardous Chemical Rules, 1989; 

Hazardous And Other Wastes (Management 

and Transboundary Movement) Rules, 2016 

 

Exhaustive inventory and detailed information on the 

quantities at  each depot  to be prepared before 

operation of depots for applicability 

The Buildings and Other Construction 

Workers (Regulation of Employment and 

Conditions  of Service) Act, 1996 

Applicable for new depot constructions sites 

Noise (Pollution Control & Regulation) 

Rules, 2000 

The Depots are expected to maintain the noise levels 

prescribed for industrial area (75 Dba Leq day and 70 

dBA Leq night). Silence zone is defined as an area 

comprising not less than 100 meters around hospitals, 

educational institutions and courts. It may be noted 

that Vidyadhar Nagar depot, is located in a silence 

adjoining plot and the noise limits are 50dBALeq day 

and 40 dBALeq nights. zone,  owing  to  the  presence  

of  a  school  in  the area. 

 

 

 

The Motor Vehicles Act, 1988, 

Provision of Sec. 190  (2) provides that any  person 

who drives or causes or allows to be driven, in any 

public place a motor vehicle, which violates the 

standards prescribed in relation to road safety, control 

of noise and air pollution, shall be punishable. These 

rules are applicable to the City Buses 
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For the depot construction Plan the broad alternatives that were considered can be 

classified as follows: 

2.4 BUS FLEET AUGMENTATION 

The alternatives considered were ‘do-nothing’ vs ‘adding approximately 286 buses in the 

short term’ – JCTSL is presently operating 408 buses on 39 urban and sub urban routes in 

Jaipur City. It is currently carrying more than 200,000 Passengers per Day and has 

become lifeline of the city. Out of the total 39 urban and sub-urban routes that are being 

operated eight radial routes and two circular routes are also being operated. With one 

change passenger can reach any part of the city. In a survey conducted by Ministry of 

Urban Development, it is observed that more than 71% of standard bus routes have peak 

occupancy of more than 150% of its seating capacity. About 20.2% of the buses are 

operating at peak capacities where all the commuters are getting seat. This clearly 

indicates that there is a huge demand of public transport in the City. Including both JCTSL 

and private operators, Jaipur currently has a fleet of around 3,600 buses, of which around 

3,200 are private mini buses. The availability of buses is 30 per lakh population, which is 

less than the desirable level of 50 per lakh. According to Comprehensive Mobility Plan 

(CMP) of Jaipur prepared in 2010, it is envisaged that by the year 2031, the population 

within Jaipur region will be about 93 lakhs. This would translate into about 6.33 lakh peak 

hour motorized trips in the year 2031, which will be about 2.8 times the present day peak 

hour trips. A do-nothing scenario will result in extreme increase in private vehicles, traffic 

congestion and the associated environmental impacts of high emissions, noise and fuel 

consumption and hence is not a viable alternative. 

2.5 FLEET COMPOSITION AND ROUTES 

The alternatives were considered in composition of the fleet is in terms of capacity, floor 

height, and A/C provisions. In terms of the capacity the alternatives included providing a 

uniform fleet or a mix of standard and mini buses. The capacity of the fleet was based on 

the traffic passenger traffic at various routes. A mix of 160 standard buses with 650 mm 

floor height, 50 standard buses with 400 mm floor height, 50 mini/midi buses has been 

proposed in the non A/C segment to provide optimum passenger km per liter of fuel. 20 

standard A/C buses with 650 mm floor height are also being procured, which in a hot city 
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like Jaipur will add to the attractiveness of the city bus services and contribute to the shift 

from private transport to public transport. 

All proposed buses are BS III compliant diesel fuel operated buses. CO2 released per unit 

of energy in diesel is higher than other fuel type. Studies have found that diesel fuel 

economy values have to be increased by 18 % in CO2 terms before it can be compared to 

other fuel types. Cost considerations do not favour a major shift in the fuel type. The user 

surveys have indicated the requirement for seat reservation for women. The present 

provision is to provide the front section of the bus to women. In many of the existing 

buses, the front part of the bus has just 8 seats of which only four are exclusively reserved 

for women. The luggage rack takes up seating space in the front part of the bus. Other 

fleet had comparatively more seats in the front, which provided comparatively better 

reservation of seats for women. The choice of fleet for future requirement should ensure 

that seating design of the fleet caters to provide adequate seats for a separate section for 

women in the front of the bus. 

For route rationalization, the choice of alternatives is between the various routes based on 

the trip length and activity levels (density of population, presence of work centers, tourist 

areas, schools etc.). There are 39 routes which include A/C and non A/C regular routes, in 

addition to Hop on Hop off bus service and ladies special bus service. 

 

It was understood during the study that there was no particular preference shown by 

women towards the two ‘women’s only’ buses that run only during the peak hours 
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due to the limitation caused by the timing. User Satisfaction Survey also showed that 

only 3.5% passengers felt the need for separate bus for women. No increase is 

proposed in the future for ladies special routes. The presence of the large buses was 

reported to add congestion in the walled city area where the turning radius is 

comparatively lesser than in the other areas. Introduction of more frequent midi buses 

can be considered at the heritage precincts of the walled city. 

2.6 DEPOT INFRASTRUCTURE 

For Depots, the alternatives considered are in terms of location, proposed type and scale of 

operations. 

           Location of Future Depots/ Workshop 

Since all the existing/ proposed depots are either located on the North or South of the city, 

the alternatives considered were in the region towards the Eastern and Western regions of 

the city for future depot needs, to achieve good geographic distribution in the city. 

Analysing the two broad alternative regions for locating the depots, it was observed that 

there is a spatial limitation in the development of city on the Eastern side due to the 

presence of hills. The physical development of the city is categorized into walled city and 

outside walled city. The walled city is densely populated with no further scope of physical 

expansion. Physical constraints imposed by Aravali ranges in the north and east side of the 

city has thus limited development outside the walled city in the southern and western 

sides. Hence the future depots / central work shop should ideally be located to the western 

side and not to the eastern side of the city. 

          Type and Scale of operation 

The first alternative is to have all depots with uniform functions (like parking, bus 

washing, maintenance and servicing etc.) and scale of operations. The second alternative 

is to have varying scale and functions for each depot. Considering the varied geographical 

locations and landuses in the city where depot sites are to be located, proposals for 

separate functional provisions for individual depots is more responsive to its specific 

immediate environmental settings. The presence of a school next to the depot at 

Vidyadhar Nagar B is a major land use incompatibility owing to the potential bus 

movements, fire hazard and noise disturbances from the activities at the Depot. The 
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presence of a crematorium which uses fire, adjoining this depot is also a significant fire 

hazard, which is further aggravated by the presence of an electric transformer on the road 

outside. It is recommended that this depot is limited to bus washing, driver/conductor rest 

rooms and minor servicing that doesn’t require storage of flammable materials. Providing 

a Central Workshop at a strategically chosen location with other depots doing routine 

maintenance work is considered a more practical option. This way, major impact causing 

activities will be largely on the Central Workshop site which can be better controlled by 

environmental management measures. The Central Workshop can also be the location for 

the final disposal of used materials like oil, batteries etc. to authorized recycling units. 

This enables a fixed schedule for transporting these smaller quantities of wastes from 

individual depots on regular basis and collectively disposing to authorized recycling units. 

2.7   No project Scenario: The proposed project will cater maintenance of buses for urban 

public transport in the absence of this project the load on other depots will increase and 

result in: 

- Increase Break down of buses ,  

- Increase in Polluting buses due to poor maintenance. 

- Parking Problem may increase. 

- Increase in workload of other depots. 
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CHAPTER-3 

ENVIRONMENTAL BASELINE DATA 

3.1      BACKGROUND 

In order to assess environmental impacts from the proposed Workshop cum Bus Depot, it 

is essential to monitor the environmental quality prevailing in the surrounding areas prior 

to implementation of the project. This chapter presents the existing baseline 

environmental status of the influence area of the project corridor. The current status of 

various environmental components has been reviewed to predict the effect that the project 

is likely to have on each environmental component, which may be of significance to the 

project. The present chapter is intended to cover the baseline environmental status of the 

proposed Workshop cum Bus Depot at Village & Tehsil - Bagrana, District-Jaipur 

(Rajasthan).The environmental baseline data for the study area has been compiled from 

secondary sources and field visits. 

3.2 RAJASTHAN -AT A GLANCE 

Rajasthan, the largest state in the country in terms of geographical area, is located in the 

north-western part of the country. It has a geographical area of 342,239 sq.km- 10.41 

percent of the country’s area, and 5.67 percent of national population (Census, 2011 

Provisional Data).  

It encompasses most of the area of the Thar Desert, which has an edge paralleling the 

Sutlej-Indus river valley along its border with Pakistan. The region borders Pakistan to 

the West, Gujarat to the Southwest, Madhya Pradesh to the Southeast, Uttar Pradesh and 

Haryana to the Northeast and Punjab to the North. The capital of the state is Jaipur.  

Physiographically, the state can be divided into 4 major regions, namely the western 

desert: with barren hills, rocky plains and sandy plains, the Aravalli hills: running south-

west to north-east starting from Gujarat and ending in Delhi, the eastern plains: with rich 

alluvial soils and south-eastern plateau. Mahi, Chambal and Banas are the three major 

rivers of the state. The state has varied climatic conditions ranging from semi-arid to arid 
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Rajasthan is divided into 33 districts within 7 divisions:  

• Ajmer Division: Ajmer, Bhilwara, Nagaur, Tonk (4 districts)  

• Bharatpur Division: Bharatpur, Dholpur, Karauli, Sawai Madhopur (5 districts)  

• Bikaner Division: Bikaner, Churu, Ganganagar, Hanumangarh (4 districts)  

• Jaipur Division: Jaipur, Alwar, Jhunjhunu, Sikar, Dausa (5 districts)  

• Jodhpur Division: Barmer, Jaisalmer, Jalore, Jodhpur District, Pali, Sirohi (7 districts)  

• Kota Division: Baran, Bundi, Jhalawar, Kota (4 districts)  

•Udaipur Division: Banswara District, Chittorgarh District, Pratapgarh District, 

Dungarpur District, Udaipur, Rajsamand (6 districts). 

 

 Figure 3-1: Map of Rajasthan 
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The overview of the state of Rajasthan is summarized in the Table3.1. 

TABLE 3.1: Overview of Rajasthan 

  

# 

  

Indicators 

  

Year 

  

Unit 

  

Rajasthan 

  

India 

  

              

 1   Geographical Area 2011   Lakh Sq. Km 3.42 32.87  

 2   Population 2011   Crore 6.86 121.02  

 3   Decadal Growth Rate 2011   Percentage 21.44 17.64  

 4   Density of Population 2011   Population/Sq. Km. 201 382   

 5   

Urban to Total 

Population 2011   Percentage 24.89 31.16  

 6   Sex Ratio 2011   Females/1000 Males 926 940   

 7   Literacy Rate (LR) 2011   Percentage 67.06 74.04  

 8   Female LR 2011   Percentage 52.66 65.46  

 9   Male LR 2011   Percentage 80.51 82.14  

 10  Birth Rate 2010   

Per 1000 Mid-year 

Pop. 26.7 22.1  

 11  Death Rate 2010   

Per 1000 Mid-year 

Pop. 6.7 7.2   

 12  Infant Mortality Rate 2010   Per 1000 live births 55 47   

 13  Maternal Mortality Rate 2007-09   Per lakh live births 212 318   

 14  Life Expectancy 2002-06   Years 62 63.5  

   Source: Govt of Rajasthan 

3.3 ABOUT THE DISTRICT “JAIPUR” 

Jaipur is one of the first planned city of India, located in the semi-desert land of 

Rajasthan. It is first planned city of India and have a place in world heritage monuments, 

situated in the foot hills of Aravali range, surrounded by hillock in northern and eastern 

sides and Plaines in western and southern sides. The city once had relished the glory of 

being capital of royal Kachawaha dynasty, now is capital of Rajasthan state. It was 

founded on 18th November, 1727 by Maharaja Sawai Jai Singh II, the ruler of Amber. 

During the visit of Prince of Vales in 1876 the roadside buildings and parapets were 

painted in pink colour and thereafter, it is popularly known as ‘Pink City’. The city today 

has a population of more than 3.9 million. Its geo-coordinates are latitude 26° 1’ 36” 
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North and longitude 75 4’ 32” East. The height above mean sea level is 390 m. Total 

length of Jaipur from East to West is about 60 km and total width from North to South is 

about 75 Km . It is situated in the east of Rajasthan state. In the North of it is Sikar, in the 

South Tonk, in the East Alwar, Dausa, Sawai Madhopur, and in the West Nagaur and 

Ajmer districts. East and North area of Jaipur district is surrounded by Aravali hills. Very 

close to Jaipur, there is a single natural lake named Sambhar lake, the water of which is 

salty and is the largest source of good quality salt in India. 

 

 

Figure 3-2: Grid Map of Jaipur 

 

3.4       LAND ENVIRONMENT 

3.4.1   Topography 

The general slope of the Jaipur city and its surroundings is from north to south and then 

to south-east. Nearly all the ephemeral streams flow in this direction. Higher elevations in 
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the north exist in the form of low, flat-topped hills of Nahargarh (587 meters). Jaigarh, 

Amber and Amargarh, which are deeply dissected and eroded. An isolated hillock called 

“Moti Dungari” upon which an old royal castle exists, is near the Rajasthan University. 

Further in the south, topographical levels of the plain areas varies between 280 meters 

along Bandi and Dhund rivers in the south to some 530 meters in the north east of Chomu 

near Samod hills. The overall trend is a decline of level from the areas bordering the hills 

in the north to plain in the south slopes of the plain areas are in general gentle. 

Semi-arid Eastern Plains- Jaipur is watered by river Banas and its tributaries and thus 

the fertile soil sustains mixed xerophytic and mesophytic vegetation. Cultivation crops 

like barley, gram, wheat, mustard are grown in the rabi season.  

The region is characterized by north – easterly part of the Aravalli range and present an 

excellent arch type of folded mountain belt reduced to its penultimate stage of 

denudation. The geological structure of the region shows that the rocks of the Delhi 

Supergroup constitutes the main Aravalli mountain and extended continuously from 

Gujarat border in south to Delhi in the north-east over a distance of nearly 700 kms.   

3.4.2    TOPOGRAPHY OF THE PROJECT SITE 
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The project area lies at the latitude 26° 52 ' 42.22 " N and longitude 75° 56 ' 02.07 " E. It 

is a flat area. The topography of the area is plain whereas the highest contour is 100.216 

and the lowest contour is 94.622. The slope of the depot site will be maintained by filling 

of earth excavated from basement construction area .There is a natural drainage of the 

rain water and there is no possibility of water logging and flooding at the site. The 

proposal does not involve alteration of natural drainage systems. 

 3.4.3   SOILS 

The soil types found in the district are- 

· Recent alluvium 

· Aravalli pediment  

· Soils of aravalli hills 

· Old alluvium 

· Fluvioaeolian 

The above mentioned soils are scattered in the region but major share is of alluvial soil 

followed by clayey and sandy soil which is found basically on the top of the hills and 

rocky outcropped areas and these areas are mostly in the forest boundary shown in Fig 

3.1.  Jaipur Soil is Yellowish Brown and Non-Calicle Brown, Red and Yellow Soil are 

poorer in carbonate and humus content. Calcium carbonate is absent. Salt content is low. 

Alluvial Soils of Jaipur are deficient in lime, phosphoric acid and humus.  

3.5 CLIMATE 

Jaipur is situated on the eastern boundary of Thar Desert and has a semi-arid climate. The 

year is broadly divided into four seasons: 

· Winter from mid-December to mid-February 

· Summer from March to May 

· Monsoon from end of June to mid-September 

· Transit period or post Monsoon season in October and November. 
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Climatic data from the Meteorological Observatory in Jaipur located at Sanganer airport 

over more than 20 years analyzed by IMD, Meteorological Centre, Jaipur and 

Ministry of Earth Sciences, Government of India as well as data from the recent past 

from web resources were referred to for obtaining the climatic profile of the city and are 

mentioned in the following sections. 

3.5.1 Temperature: In Jaipur, the wet season is oppressive and partly cloudy, the dry season is 

mostly clear, and it is hot year round. Over the course of the year, the temperature 

typically varies from 48°F to 104°F and is rarely below 42°F or above 110°F. 

The hot season lasts for 2.5 months, from April 15 to July 1, with an average daily high 

temperature above 97°F. The hottest day of the year is May 26, with an average high 

of 104°F and low of 82°F. 

The cool season lasts for 2.4 months, from December 6 to February 16, with an average 

daily high temperature below 77°F. The coldest day of the year is January 6, with an 

average low of 48°F and high of 70°F. 

               Temperature data for the recent years between 2006-2016 is indicated below 

 

                                            Figure 3-3: Daily High and Low Temperature 
The daily average high (red line) and low (blue line) temperature, with 25th to 75th and 10th to 
90th percentile bands. The thin dotted lines are the corresponding average perceived temperatures  
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3.5.2 Humidity: Except for four months between June and September, the city experiences 

prolonged dry weather. During summer the afternoon humidity can be as low as 15-

20%, while during the brief south west monsoon period the relative humidity is over 

60%.The lowest humidity is observed in Month of April and highest in August. The 

diurnal variation of the humidity, especially during winter season is about 40%. Jaipur 

experiences very significant seasonal variation in the perceived humidity. 

           The muggier period of the year lasts for 4.2 months, from June 2 to October 8, during 

which time the comfort level is muggy, oppressive, or miserable at least 25% of the time. 

The muggiest day of the year is August 10, with muggy conditions 99% of the time. 

           The least muggy day of the year is January 7, when muggy conditions are essentially 

unheard of. 

            The Relative Humidity in the city in the recent past (2006-2016) is shown below 

 

Figure 3-4: Relative Humidity 

The percentage of time spent at various humidity comfort levels, categorized by dew 

point: dry < 55°F < comfortable < 60°F < humid < 65°F < muggy < 70°F < oppressive < 75°F < mis

erable. 
Source:  Weather Spark 
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3.5.3 Rainfall: Based on the annual total rainfall variation during the period 1969-2011, the 

average annual rainfall in Jaipur is 633 mm. The normal annual rainy days are 58 

days. Jaipur City witnesses heavy to very heavy rainfall occasionally. The prime reason 

for this is westward moving depressions, well-marked low pressure areas, low pressure 

areas and cyclonic circulations, which move along the monsoon trough in west north 

westwards when seasonal trough in its normal position. Sometimes westward moving 

systems over south Rajasthan takes northerly turn also causes heavy rainfall over the 

city. 

 

Figure 3-5: Average Rainfall 
 

3.5.4 Winds: Winds are generally light to moderate but in summer and the early south west 

monsoon season, winds may strengthen for some days. Generally, the average monthly 

wind speed varies in between 3.0 to 10.0 kmph during the year. But in summer, there 

are dust storms, dust raising winds prevailing and wind speed reaches up to 10 kmph 

(Maximum wind speed recorded at Jaipur is 113 kmph on 31 May, 2001. Summer 

season, which is considered as the windy season for Jaipur, has average wind speed of 

6-10 kmph. 
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Figure 3-6: Average Wind Speed 

 

The predominant average hourly wind direction in Jaipur varies throughout the year. The 

wind is most often from the west for 6.1 months, from April 5 to October 7, with a peak 

percentage of 75% on May 29. The wind is most often from the north for 5.9 months, 

from October 7 to April 5, with a peak percentage of 50% on January 31. 

 
Figure 3-7: Wind Directions over the Entire Year Source: Weather Spark  
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The annual predominant wind direction is Westerly as shown in the wind rose diagram given in 

Figure-3.8 

 

Figure 3-8: WINDROSE DIAGRAM OF THE PROJECT SITE 
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3.6       SEISMICITY OF AREA 

Many parts of the Indian subcontinent have historically high Seismicity. Seven 

catastrophic earthquakes of magnitude greater than 8 (Richter scale) have occurred in the 

western, northern and eastern parts of India and adjacent countries in the past 100 years. 

By contrast, peninsular India is relatively less seismic, suffered only infrequent 

earthquakes of moderate type. The main seismogenic belts are associated with the 

collision plate boundary between the Indian and Eurasian plates. 

The hazard map shows contours joining locations of equal expected peak accelerations in 

rock expressed in percentage.  

The area forms a part of seismic zone II as per ISO 1893 (part I):2002, which is least 

active seismic zone as per the revised seismic map of India.  

The structure will be designed in accordance to the standard and certification as laid out 

in the relevant section of National building Code and as per sound engineering practice. 

The design of the structure is considered safe for normal loads, wind loads and 

earthquake load. Seismic Zone Map is shown as Figure given below:  
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FIG. 3.9(a): SEISMIC ZONE MAP 

 

Project Site 
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FIG 3.9(b): FLOOD HAZARDS MAP 

 

 

 

 

Project Site 
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Area Prone to Flash Floods 

Jaipur urban area is controlled by north-south geotectonic fault and has unpaired fluvial 

terraces, preserved mostly on and along the left bank of the river. These terraces are 

cultivated. At present there is no encroachment on the Dhund channel and its flood plain. 

Amanishah nala flows in the central part of the JDA region and has witnessed 

encroachments on its flood plain from its originating upper catchment area to its 

confluence with Dhund River SE of Gonerby urbano- industrial development and 

agricultural activity in the nala bed. 

It has been shifting its course east and westwards, which is clear from trace of paleo 

channels / abandoned channels and buried channels seen on the imagery of the area 

investigated. This delineated vulnerable zone may be considered as threat zone at times of 

flash floods, whereas the existing dry channel is the younger flood plain, which may pose 

flood hazard in during active monsoon rains in the area. For example in 1981 heavy 

rainfall caused flooding in Jaipur, Tonk,Nagaur and Sawai Madhopur and caused 

extensive damage to property and life. 

Project area does not come under the flood hazard zone as shown in the Figure No-3.9 

and it is well above the high flood level (HFL). 

3.7 LAND USE 

 The overall setting of the depots in terms of the final land use plan of JDA is shown in the 

Below Fig the depot is a JDA approved land. The site is located on the eastern part of 

Jaipur City, on National Highway-11which is leading to Agra. Proposed site is adjoining 

RSRTC workshop which lies on the western side. Dhund nadi is located at approx 650 mt 

distance on the eastern side of the proposed site. There is a small temple on southeast 

corner.   
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Figure 3-10: Depot Location on Land Use Map 
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Figure 3-11: Bagrana Depot and Surrounding Land Use 

 

3.8 HYDRO GEOMORPHOLOGY 

Geomorphologically, district Jaipur is classified into fifteen geomorphic units, spread 

over district namely, alluvial plain, alluvial plain(sandy), valley fill, paleo channel, Salt  

encrustation/Playa, Ravine, flood plain, Pediment, Buried Pediment, Intermontane 

valley, Sandy plain, Eolian plain, Denudational hill, Structural hill and Linear ridge. 

Jaipur district is divided into four hydrological domains- Quaternary formations-
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younger alluvium and Quaternary formations- Older alluvium, quartzite (Delhi Super 

Group) and Phyllite and Schist, Granite Gneiss (Bhilwara Super Group). In major parts 

of the urban area rocks of Bhilwara Super group comprising mainly of gneisses and 

schist’s (Achaean age) are overlain by quartzite with inter-bedded phylte and schist 

sequence of Alwar group (Delhi Super Group) mostly covered under uartenary deposits. 

Uartenerary unconsolidated fluvial and aeolina sediments are mainly composed of sand, 

gravel, and clay with kankar form the principal aquifer system, saturated thickness of 

which varies considerably. Depth to water table varies from 11 m. to 50 m. Depth to water 

level in the central part of Jaipur covering walled city, Amer, Jalmahal is shallower, i.e. 

below 20 m and forms a mound. Ground water flows in general from north to south, i.e. 

along the direction of flow of Amanishah nala. 

 

 

 

 

 

 

 

 



 Final Environmental Impact Assessment And Environmental Management Plan for 

Workshop cum Bus Depot at Village & Tehsil - Bagrana, District-Jaipur (Rajasthan) 

Prepared for Jaipur City Transport Services Limited (JCTSL) 

 

                                                                                                                                                41 

 

Source-Central Ground Water Board 
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3.9     SURFACE WATER 

Jaipur region is drained by several seasonal rivers, of which Banganga, Dhund and Bandi 

are the prominent ones. The natural drainage of the Jaipur city shows intense gully 

erosion particularly in the northern hilly region. The city area is drained by the 

Amanishah nala and Dhund River. Both the Dhund River and Amanishah nala form a 

fork like drainage pattern in the confluence Zone just outside the Urban Area boundary  

in south east. The Dhund, an ephemeral river along its subsidiary drainage system forms a 

N-S elongated river basin in the Semi-Desert terrain of Jaipur District.  

The groundwater occurring in the aquifer zones of granite gneisses quartzites and alluvial 

formations is dwindling due to excessive mining of groundwater during the last one decide. 

The Amanishah nala, which originates from the western slopes of Jaigarh hills, flows 

northwards in the upper reaches, turns south and south-west in its middle course and flows 

towards east with a crescent shape. It joins river Dhund further downstream.  

Amanishah nala is considered the life line of the city. The length of this nala is about 48 

Km. Many other nalas of the city i.e. Nahri ka Naka nala, Ganda nala and Jawahar nala 

also merge with Amanishah nala. The Mazar Dam, Dam on Sikar road, Goolar dam and 

Shri Ramchandrapura dam have been constructed on this nala and the water utilised for 

irrigation. Amanishah nala shows Bank erosion in its upper reaches from Amer RF to 

Dahar Ka Balajee Railway Station and NW of Sodala. Bus depot at Sanganer is located 

very close to Amanishah nala and drains into the river. Amanishah nala course has also 

been obstructed throughout its course from north of Vidyadhar Nagar. Bagrana Bus Depot 

is located near to the Dhund River. 
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FIG 3-12: JAIPUR RIVER MAP 
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3.10 ENVIRONMENTAL QUALITY 

3.10.1 Air Quality 

Transportation activities utilizing fossil fuels is leading to increased emissions of 

Green House Gases (GHG’s), a prime contributor to global climate change. According 

to IPCC, transportation is the second largest and fastest growing major contributor to 

global climate change, accounting for 23% of energy-related GHG emissions in 2004. 

The share of urban road transport in overall transport emissions is 73%. I 

investments in low carbon transportation strategies or policy actions is critical to 

reduce CO2 emissions, which is predicted to grow 3 to 5 times the current levels. 

According to IPCC, nations must reduce GHG emissions by 50% - 80% by 2050 to 

prevent drastic climate change impacts, for which green strategies in transportation 

sector, like increased use of public transport system over private vehicles, is important.. 

Table 3-2: Total Number of Registered Vehicles in Jaipur District 
 

 

As per the ICLEI-South Asia, Energy and Carbon Emissions Profiles of 54 South 

Asian Cities, 2009, the CO2 emissions per capita in Jaipur is 1.63 tonnes. A variety 

of physical, economic and social factors influence the per capita emissions across 

cities. Generally dense cities tend to have relatively lower per capita emissions 

(particularly those with good transportation systems) and cities tend to have higher 

emissions if in a cold climate zone. The following table provided the overall Jaipur 

City GHG emission profile, in terms of the various sectors. 

Table 3-3: Jaipur City GHG Emission Profile (2009-10) 
 

SECTORS GHG EMISSIONS AS CO2E MILLION 

METRIC TONS Domestic 1,285,465.38 1.28 

Commercial (Electricity 
(kWh) 

454391.94 0.45 
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Industrial (Electricity (kWh) 685,408.53 0.68 
Transportation 1303118.74 1.30 

Waste 3,708,746.80 3.71 
Others 173,761.71 0.17 
Total 7,610,893.09 7.59 

Source: Report on Low Carbon Finance, British High Commission 
 

The prime objective of the baseline air quality study was to assess the existing air 

quality of the area. This will also be useful for assessing the conformity to standards of 

the ambient air quality of the proposed project site. The study area represents mostly 

rural environment. 

This section describes the selection of sampling locations, methodology adopted for 

sampling, analytical techniques and frequency of sampling.  

3.10.2  METHODOLOGY ADOPTED FOR AIR QUALITY SURVEY 

3.10.2.1 Selection of Sampling Locations 

The baseline status of the ambient air quality has been assessed through a scientifically 

designed ambient air quality-monitoring network. The design of monitoring network in 

the air quality surveillance program has been based on the following considerations: 

· Meteorological conditions on synoptic scale; 

· Topography of the study area; 

· Representatives of regional background air quality for obtaining baseline status; 

· Representatives of likely impact areas. 

3.10.2.2 Ambient Air Quality of Bagrana Depot site  

A representative sample of post monsoon season for ambient air quality was tested for two 

days at project site during 15
th

 & 16
th

 December 2016. The baseline data of air environment 

is generated for the following parameters: 

· Particulate Matter less than 10 µg (PM10); 

· Particulate Matter less than 2.5 µg (PM2.5); 

· Sulphur dioxide (SO2); 

· Oxides of Nitrogen (NO2); 
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· Carbon mono oxide (CO)  

          The concentrations of PM 2.5, PM10, SO2, NO2 and CO are observed to be well within the 

standards prescribed by Central Pollution Control Board (CPCB). 

GRAPHS SHOWING THE RESULTS OF AMBIENT AIR QUALITY 

 

                              Fig-3.13 Graph Showing the Results of Ambient Air Quality in Post Monsoon Season 

The pollution sources at project site are traffic of Jaipur Agra Highway and habitation 

nearby. 

3.11    WATER QUALITY 

Selected water quality parameters of the project site have been studied for assessing the 

water environment and evaluate anticipated impact of the proposed project. Understanding 

the water quality is essential in preparation of Environmental Impact Assessment and to 

identify critical issues with a view to suggest appropriate mitigation measures for 

implementation. 
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 The purpose of this study is to:  

· Assess the water quality characteristics for critical parameters; 

· Evaluate the impacts on agricultural productivity, habitat conditions, recreational 

resources and aesthetics in the vicinity; and 

· Prediction of impact on water quality by this project and related activities. 

3.11.1 Water Sampling Location 

Water sample were collected from the project site. The grab samples were analyzed for 

various parameters to compare with the standards for drinking water as per IS: 10500. 

Table: 3.4 

Water Quality – Post Monsoon Season  

S. No. Parameters Project Site Acceptable Limit 

Permissible Limit in 

the Absence of 

Alternate Source. 

1.  pH (At 25
0
 C) 7.24 6.5-8.5 No Relaxation 

2.  Colour (Hazen Units) <5.0 5 15 

3.  Turbidity (NTU) 1.6 1 5 

4.  Odour Agreeable Agreeable Agreeable 

5.  Taste Agreeable Agreeable Agreeable 

6.  
Total Hardness as 

CaCO3 (mg/l) 
95.0 

200 600 

7.  
Chloride as Cl- 

(mg/l) 
23.48 

250 1000 

8.  TDS (mg/l) 192.0 500 2000 

9.  Fluoride as F- (mg/l) 0.23 
1 1.5 

10.  Iron  as Fe (mg/l) 0.08 0.3 No Relaxation 

11.  Calcium as Ca (mg/l) 30.4 75 200 

12.  
Magnesium as Mg 

(mg/l) 
4.61 

30 100 

MICROBIOLOGICAL PARAMETERS   

1. Total Coliform Not Detected Absent Absent 

2. E.Coli Absent Absent  Absent 
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3.11.2  Results & Discussion 

As seen from the Table-3.4 the pH is 7.24.  Total dissolved solids found 192.0 mg/l. and 

chlorides founds 23.48 mg/l. The heavy metal contents are found to be well within the 

limit. The physico-chemical and biological analysis revealed that all the parameters are 

well within the prescribed limits.  

3.12    NOISE LEVEL SURVEY 

The physical description of sound concerns its loudness as a function of frequency. Noise 

in general is sound, which is composed of many frequency components of various 

loudness, distributed over the audible frequency range. Various noise scales have been 

introduced to describe, in a single number, the response of an average human to a complex 

sound made up of various frequencies at different loudness levels. The most common and 

universally accepted scale is the A weighted Scale which is measured as dB (A). This is 

more suitable for audible range of 20 to 20,000 Hz. The scale has been designed to weigh 

various components of noise according to the response of a human ear. The impact of noise 

sources on surrounding community depends on: 

· Characteristics of noise sources (instantaneous, intermittent or continuous in nature). 

It can be observed that steady noise is not as annoying as one, which is continuously 

varying in loudness; 

· The time of day at which noise occurs, for example high noise levels at night in 

residential areas are not acceptable because of sleep disturbance; and 

· The location of the noise source, with respect to noise sensitive landuse, which 

determines the loudness and period of exposure. 

The environmental impact of noise can have several effects varying from Noise Induced 

Hearing Loss (NIHL) to annoyance depending on loudness of noise. The environmental 

impact assessment of noise from construction activity, vehicular traffic can be undertaken 

by taking into consideration various factors like potential damage to hearing, physiological 

responses, and annoyance and general community responses. 
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The main objective of noise monitoring in the study area is to establish the baseline noise 

levels and assess the impact of the total noise generated by the operation of the proposed 

project activities around it.  

3.12.1 Identification of Sampling Locations 

A preliminary reconnaissance survey has been undertaken to identify the major noise 

generating sources in the study area. Noise at different noise generating sources have been 

identified based on the activities in the village area, ambient noise due to commercial 

activities, traffic and noise at sensitive areas like hospitals and schools.  

The noise monitoring has been conducted for determination of noise levels at project site. 

The noise levels at each location were recorded for 24 hours. 

3.12.2 Observations  

a) Day Time Noise Levels [(Lday)] 

         The day time noise levels at the project site was observed to be within the prescribed limit 

of 55 dB (A) for Residential Zone. The noise levels ranged between 42.8 dB (A) to 52.4 

dB (A). 

Fig-3.14 (A) Graph Showing the Results of Day Time Noise Levels in 

Post Monsoon Season (15
th

 Sept. to 15
th

 Dec 2016) 
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b) Night Time Noise Levels (Lnight ] 

             The night time noise levels at the project site was observed to be slightly on a higher side 

as compared to prescribed limit of 45 dB (A). The noise levels ranged between 39.8 dB 

(A) to 45.0 dB (A). 

Fig-3.14 (B) Graph Showing the Results of Night Time Noise Levels in 

Post Monsoon Season (15th Sept. to 15th Dec 2016) 

 

           The main source of noise is traffic from Jaipur-Agra National Highway. There is no 

residential habitation adjoining project site so no noise attenuation measure is required. 

3.13    BIOLOGICAL ENVIRONMENT 

There is no tree available at the site so no tree felling will be required. However green 

area has been proposed as per the site plan layout. The ecological study of the 

surrounding area has been attached as annexure- IX. 
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CHAPTER-4 

CONSULTATIONS 

4.0      INTRODUCTION  

            Inputs from consultations and user surveys as well as informal discussions with 

stakeholders were utilized to understand stakeholder perspectives on key aspects, which 

were then taken into account in the project design. These are outlined in the following 

sections. 

4.1      DEMANDS FOR PUBLIC TRANSPORT 

            In a survey conducted by Ministry of Urban Development, it is observed that more than 

71% of bus routes have peak occupancy of more than 150% of its seating capacity. About 

20.2% of the buses are operating at peak capacities where all the commuters are getting 

seat. This clearly indicates that there is a huge demand of public transport in the City. 

 The proposal for Workshop cum Bus Depot including bus fleet augmentation caters 

towards meeting this demand. Improving the depot infrastructure will contribute to better 

maintenance of the buses, enhancing the availability of ‘on road’ buses. JCTSL is planning 

to introduce around 286 buses under JnNURM-II and has floated the tender for the 

procurement of the same. 

4.2      AIR QUALITY AND MOBILITY CHALLENGES 

Center for Science and Environment along with Jaipur Development Authority had 

organized a citizens' dialogue on air quality and mobility challenges in Jaipur on October 

9th, 2012. CSE has carried out a rapid stakeholders’ perception survey to understand how 

people feel about the transportation challenges in Jaipur. A preliminary analysis of the 

survey’s responses indicates that 

ü The majority – about 88 per cent -- have said air pollution is worsening. About 94 per cent 

have said incidences of respiratory diseases are on the rise. 

ü More than 70 per cent have identified road congestion as a big problem during morning and 

ü evening peak hours. 
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ü Majority (52 per cent) have said that cycles and cycle rickshaws are important and should be 

ü given priority in terms of space 

ü Nearly 38 per cent have rated the city’s public transport services as good, while 30 per cent 

ü have rated it as average. There is nearly unanimous support for improved public transport. 

ü Nearly 86 per cent have supported dedicated lanes for buses. Majority are not satisfied with 

services of mini-buses. 

ü About 42 per cent of the respondents have said auto/tempo services are important but have 

rated their current service level as average. 

ü Nearly 70 per cent of the respondents have supported `no vehicle zone` in the old city area. 

ü They have also said that non-motorised vehicles can be allowed. 

ü Nearly 94 per cent think parking of vehicles is causing encroachment of footpaths and 

leading to congestion 

ü Nearly 86 per cent respondents think that that government should make efforts to reduce the 

dependency on personal vehicles. 

ü Majority found that the walking infrastructure is well maintained, clean and usable only in 

some areas of the city; as a result, they do not enjoy walking. 

ü While some of the above concerns do not come under the purview of this project, the 

various proposals under the short, medium and long term action proposals for the work 

shop cum bus depot address the overall sentiment towards an efficient bus service for the 

city. 

4.3 USER SATISFACTION SURVEY 

User Satisfaction Survey carried out in Jaipur in early 2014 by Marketing & Development 

Research Associates provided the following inputs: 

During field survey, users of city bus service were asked to explain problems faced while 

using city buses. Concerns shown by users are considered as areas that needs improvement. 
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Around two-third of city bus users were experiencing overcrowding in city buses, which 

usually results into pick-pocketing, eve-teasing (11.2 percent) and several other antisocial 

activities. 

Delay in bus service was witnessed by 26.5 percent of users in the city. The delay in city 

bus service was mostly due to frequent breakdowns of private buses and traffic jams. 

Pollution and noise from engine was reported by almost 21 percent of users. Most of the 

private buses in the city were not properly maintained which results in excess emission of 

harmful gases. Moreover, unavailability of proper seating arrangement (11.6 percent), 

increase in bus fare (9.9 percent) and inadequate number of buses were other areas of 

improvement as suggested by users. 

During field surveys, city bus users were asked about their expectation with city bus 

service. Around 39 percent of users expected that the number of city buses should increase. 

Around 9 percent users expected that the fare of city bus service should be reduced. It was 

found that private bus operators in the city do not follow fare chart mandated by the local 

governing body. 

Moreover, timely arrival of city buses (5 percent), availability of CCTV cameras inside 

buses (3.6 percent) and separate buses for female passengers (3.5 percent) were expected 

by city bus users. 

The proposed depot will result in improved maintenance and life of buses as well as 

reduced air and noise pollution. Modern ITS shall address the issues mentioned in the 

above survey through vehicle tracking, passenger information systems and automatic fare 

Collection. Modern MIS proposed under the project shall enable optimum use of facilities. 

4.4       Public Consultation Regarding the GEF-V Project Implementation 

A public meeting was held on 30
th

 June 2017 as per the notice and there were no concerns 

raised by the public. 

Disclosure of the Environmental and Social Management Plan (ESMP) was carried out on 

19th June 2017 (notice published in local newspapers on the 19
th

 of June 2017) and 

stakeholders were requested to review the draft ESMP and provide views, concerns and 
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comments by 27
th

 of June 2017 to be incorporated in the final ESMP. The notice was also 

displayed on the notice boards of JCTSL corporate office as well as in its depots. The same 

was also appropriately advertised on the Jaipur Development Authority (JDA) website. The 

Environmental Impact Assessment (EIA)/ Environmental Management Plan (EMP) reports 

were also made available to the general public for review and comments at the JCTSL 

central office during the Public Consultation period and the same was also hosted on the 

JDA website. 

Some stakeholders called and visited JCTSL office from the date the public consultation 

notification was given to enquiring about the project. JCTSL educated such people and 

explained about the nitty-gritties of the GEF assisted workshop cum bus depot project and 

the benefits of it to the bus transport system operated by JCTSL. 

During the day of the Public Consultation on the 30
th

 of June 2017, the important aspects of 

the EIA/EMP Report were translated into the local language for the participants to go 

through the reports and understand them easily. There were no objections or concerns 

raised by the civil society or any other citizens of Jaipur city regarding the project 

implementation till the deadline for obtaining objections if any. The minutes of meeting 

during the public consultation period is attached as ANNEXURE-XII. The ESMP Public 

Consultation report is prepared accordingly by compiling the findings and is attached as 

ANNEXURE-XIII. 
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CHAPTER- 5 

ENVIRONMENTAL IMPACT ASSESSMENT 

5.0       GENERAL 

Prediction of the impacts due to the development, construction and functional activities 

encompass the development process to be undertaken during construction and functional 

phases. For each category of environmental receptor (such as, ambient air quality, water 

quality, soils, land, etc) the potential impacts of activities during development & 

construction and functional phases and magnitude of the impacts have been assessed and 

discussed in detail in following sub sections. In each case, cognizance has been taken to 

mitigation measures inherited in the development, construction and functional phase. 

The important steps in Impact Assessment are: Impact identification, prediction and 

evaluation. A number of techniques are available for identification, prediction and 

evaluation of impacts. Appropriate techniques have been applied for environmental 

impact assessment of the proposed project. 

5.1       INTRODUCTION 

             Many of the components of the City Bus Modernization Plan (for example, ITMS, fare 

integration with Metro, bus stops, etc.) are expected to have minimal direct impact 

on the environment. Components like bus fleet augmentation, though contributing to the 

emission levels in the city; has an overall positive impact owing to the corresponding 

decrease in private vehicles. A major part of the negative impacts associated with the 

plan arises from the existing depots and the proposed Central Workshop and depots for 

servicing the vehicles. The location of the Central Workshop, City Bus Interchange 

Station and the future depots has not been identified yet and the environmental impacts 

do not come under the purview of this study. However, these should be assessed 

appropriately in the future. Hence, the main focus of the current impact assessment study 

is on the activities associated with the GEF-V project related to the workshop cum Bus 

Depot at Village & Tehsil - Bagrana, District-Jaipur (Rajasthan). 
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5.1.1   Screening of sub-projects 

Screening Process 

All project components or sub-projects to be implemented under the proposed project 

will be first subject to an environmental/social screening in order to prevent execution of 

projects with significant negative environmental impacts. The purpose of 

“environmental/social screening” is to get a preliminary idea about the degree and extent 

potential environmental impacts of a particular sub-project, which would subsequently be 

used to assess the need for further environmental/social assessment.  

Screening shall be undertaken to categorise the sub-projects into: 

Type 1 – The sub-projects that would involve land acquisition and/or significant social 

impacts. These sub-projects would need to be excluded from further consideration in the 

project. 

Type 2 – The sub-projects that require a full review and are likely to involve 

environmental impacts and impacts on non-titleholders that would require a EIA / SIA 

and project specific EMP / RAP. 

Type 3 – The sub-projects that would require limited review involving generic 

environmental and social impacts that could be addressed through a generic ESMP.  

While the screening is conducted for sub-projects in all the four current project cities 

presently, any candidate cities and further candidate sites that would be included in the 

project would also need to undergo the screening process mentioned herein. The sub-

project components listed below could be excluded from screening as they do not have 

any impacts on the environmental and social aspects of the project irrespective of their 

location or intensity of activity related to the urban areas considered. Screening is to be 

carried out for rest of the project components. 

Modern fare collection system – ETM / Smart Card 

Modern MIS / ERP 

Technical Assistance 

Marketing and branding program 
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Bus fuel efficiency program 

Training & Capacity building initiatives 

PPP for bus operations and options for mainstreaming informal transit 

Study on institutional and funding options for CBS 

ITS / MIS component 

Comprehensive route planning study / Business Plan 

The project components of Depot construction, construction activities involved in 

providing control rooms for ITS component and installation of equipments / solar panels 

maycause construction related impacts in the area with implementation of these sub-

projects. These components when seen in light of the site conditions associated with the 

activities involved in the project, will enable recognising the likely impacts on 

environment and social aspects of the project area. 

5.1.2      Screening Outcome 

Screening for identification of environmental and social impacts for sub-project has been 

undertaken to ascertain the significance of environmental and social impacts.  

The environmental/social screening involved:  

(i) reconnaissance of the sub-project areas and their surroundings;  

(ii) identification of the major sub-project activities, and  

(iii) preliminary assessment of the impacts of these activities on the ecological, 

physic-chemical and socio-economic environment of the sub-project surrounding areas 

While environmental impacts identified are preliminary in nature, potential for 

occurrence has to be ascertained during further stages of project design and 

implementation. The various sub-projects that have been categorised as per the categories 

mentioned above are indicated in the Table 5-1. 

The magnitude of impacts based on the reconnaissance visits carried out, the nature of 

project activities and project vicinity, is worked out qualitatively based on perception as 

Low (L), Medium (M) and High (H). The magnitude is also indicated in the table 5-1 



 F
in

a
l 

E
n
vi

ro
n
m

en
ta

l 
Im

p
a
ct

 A
ss

es
sm

en
t 

A
n
d

 E
n
vi

ro
n
m

en
ta

l 
M

a
n
a

g
em

en
t 

P
la

n
 f

o
r 

W
o
rk

sh
o
p

 c
u

m
 B

u
s 

D
ep

o
t 

a
t 

V
il

la
g

e 
&

 

T
eh

si
l 

- 
B

a
g

ra
n
a
, 

D
is

tr
ic

t-
Ja

ip
u
r 

(R
a
ja

st
h

a
n

) 

P
re

p
a

re
d

 f
o
r 

J
a
ip

u
r 

C
it

y 
T

ra
n

sp
o

rt
 S

er
vi

ce
s 

L
im

it
ed

 (
J

C
T

S
L

) 

 

  
  

  
  

  
  

  
  

  
  

  
  

  
  

  
  

  
  

  
  

  
  
  

  
  

  
  

  
  

  
  
  

  
  

  
  

  
  

  
  

  
  

  
  
  

  
  

  
  

  
  

  
  
  

  
  

  
  

  
  

  
  

  
  

  
  
  

  
  

  
  

  
5

8
 

T
a
b

le
 5

-1
: 

S
cr

ee
n

in
g
 o

f 
W

o
rk

sh
o
p

 c
u

m
 B

u
s 

D
ep

o
t 

a
t 

B
a
g
ra

n
a

 

C
it

y
 

C
o

m
p

o
n

e
n

t 

S
u

b
-

P
ro

je
ct

 

C
a
te

g
o
ry

 

E
n

v
ir

o
n

m
e
n

ta
l 

im
p

a
ct

s 
R

es
et

tl
e
m

e
n

t 
im

p
a
ct

s 

N
o
 

im
p

a
ct

s 

C
o
n

st
r
u

ct
io

n
 i

m
p

a
ct

s 
C

u
lt

u
ra

l 

re
so

u
r
ce

s1
 

S
en

si
ti

v
e 

a
re

a
s 

N
o
 i

m
p

a
ct

s 
L

A
 I

m
p

a
ct

s 
S

tr
u

ct
u

re
s 

/ 
A

ss
et

s 
C

P
R

2
 

N
o
n

-t
it

le
h

o
ld

e
r 

im
p

a
ct

s 

A
ir

 
N

o
is

e
 

W
a
te

r
 

S
o
il

 
E

co
lo

g
y

 

Ja
ip

u
r 

M
o

d
er

n
 a

n
d
 

w
el

l 

eq
u

ip
p

ed
 

d
ep

o
ts

 –
 

E
q

u
ip

m
en

ts
 

T
y
p

e 
– 

3
 

 
 

L
 

 
 

 
 

 
√ 

 
 

 
 

D
ep

o
t 

co
n

st
ru

ct
io

n
 

T
y
p

e 
– 

2
 

 
M

 
M

 
M

 
M

 
 

 
 

√ 
 

 
 

 

T
h
o
u
g
h

 n
o
 i

m
p

ac
ts

 l
in

k
ed

 t
o
 L

A
 a

n
d
 R

&
R

 h
av

e 
b

ee
n
 i

d
en

ti
fi

ed
 w

it
h
 r

es
p

ec
t 

to
 t

h
e 

su
b

 p
ro

je
ct

s 
sc

re
en

ed
 c

u
rr

en
tl

y
, 

th
e 

li
k
el

ih
o

o
d
 f

o
r 

su
b

 p
ro

je
ct

s 
w

it
h
 i

m
p

ac
ts

 o
n
 n

o
n

-t
it

le
h
o
ld

er
s 

ca
n
n
o
t 

b
e 

ru
le

d
 o

u
t.

 I
n

 s
it

u
at

io
n
s 

w
h
er

e 
im

p
ac

ts
 o

n
 n

o
n

-t
it

le
 h

o
ld

er
s 

ar
e 

an
ti

ci
p

at
ed

, 
an

 

E
n
ti

tl
em

en
t 

P
la

n
 h

as
 b

ee
n
 p

re
p

ar
ed

 a
s 

p
ar

t 
o
f 

th
is

 E
S

M
P

 t
o
 a

d
d
re

ss
 t

h
e 

im
p

ac
ts

. 

L
eg

en
d
: 

 

T
y
p

e 
– 

1
 

P
ro

je
ct

s 
w

it
h
 L

an
d
 a

cq
u
is

it
io

n
 a

n
d
/o

r 
si

g
n
if

ic
an

t 
im

p
ac

ts
 o

n
 e

n
v
ir

o
n
m

en
ta

l 
an

d
 s

o
ci

al
 a

sp
ec

ts
 

T
y
p

e 
–2

 
P

ro
je

ct
s 

w
it

h
 e

n
v
ir

o
n
m

en
ta

l 
im

p
ac

ts
 a

n
d
 i

m
p

ac
t 

o
n
 n

o
n

-t
it

le
h
o
ld

er
s 

b
u
t 

d
o
es

 n
o
t 

in
v
o
lv

e 
la

n
d
 a

cq
u

is
it

io
n

 

T
y
p

e 
– 

3
 

P
ro

je
ct

s 
w

it
h
 o

n
ly

 g
en

er
ic

 c
o
n
st

ru
ct

io
n
 i

m
p

ac
ts

 a
n

d
 n

o
 R

&
R

 i
m

p
ac

ts
 

N
o

te
: 

T
h

er
e 

a
re

 n
o

 T
yp

e 
–

 1
 c

a
n

d
id

a
te

 s
u

b
 p

ro
je

ct
s 

th
a

t 
ex

is
t 

in
 t

h
e 

G
E

F
-E

S
C

B
S

 t
h

a
t 

n
ee

d
 t

o
 b

e 
ex

cl
u
d

ed
. 
H

o
w

ev
er

, 
in

 f
u

tu
re

 i
d

en
ti

fi
ca

ti
o

n
 o

f 
a

n
y 

a
d

d
it

io
n
a

l 
ca

n
d
id

a
te

 s
it

es
 i

f 
u

n
d

er
ta

ke
n
, 

w
o

u
ld

 n
ee

d
 t

o
 b

e 
sc

re
en

ed
 f

o
r 

th
e 

ex
cl

u
si

o
n

 c
ri

te
ri

a
 

  
  

  
  

  
  

  
  

  
  

  
  

  
  

  
  

  
  

  
  

  
  

  
  

  
  

  
  

   

1
N

o
 c

u
lt

u
ra

l 
p

ro
p

er
ti

es
 a

re
 i

d
e
n
ti

fi
ed

 i
n
 t

h
e
 p

ro
je

ct
 s

it
es

 p
ro

p
o

se
d

 f
o

r 
d

ev
el

o
p

m
e
n
t.

 L
ik

el
ih

o
o

d
 o

f 
c
h
an

ce
 f

in
d

s 
th

o
u

g
h

 e
x
is

ts
, 

n
ee

d
s 

to
 b

e 
ad

d
re

ss
ed

 t
h
ro

u
g

h
 t

h
e
 

O
P

 /
 B

P
 4

.1
1

, 
P

h
y
si

ca
l 

C
u
lt

u
ra

l 
R

es
o

u
rc

es
 a

n
d

 p
ro

v
is

io
n

s 
o

f 
th

e 
E

S
M

P
 o

n
 c

h
a
n
ce

 f
in

d
 c

u
lt

u
ra

l 
p

ro
p

er
ti

es
 w

il
l 

b
e 

ap
p

li
ed

. 

2
C

o
m

m
o

n
 P

ro
p

er
ty

 R
es

o
u
rc

es
 r

ef
er

s 
to

 c
o

m
m

u
n
it

y
 a

ss
e
ts

 a
s 

p
la

ce
 o

f 
co

n
g
re

g
at

io
n
, 

co
m

m
u

n
it

y
 h

al
ls

, 
so

ci
al

 f
ac

il
it

ie
s 

et
c.

, 



 Final Environmental Impact Assessment And Environmental Management Plan for 

Workshop cum Bus Depot at Village & Tehsil - Bagrana, District-Jaipur (Rajasthan) 

Prepared for Jaipur City Transport Services Limited (JCTSL) 

 

                                                                                                                                                59 

5.1.3   Sub-Project Management Plan 

This ESMP lays down the principles and guidelines for addressal of environment and 

social safeguard impacts due to the implementation of the ESCBS in the selected cities, 

to be taken up as part of the Component 2 of the project.   

The key objectives of the ESMP are to: 

Provide a Plan for the integration of social and environmental aspects at all stages of the 

project planning, design, execution and operation of various sub-components 

Ensuring positive social and environmental impacts of sub-projects and avoid/minimize 

and manage any potential adverse impacts 

In line with the requirements of the World Bank, the Bank’s environmental and social 

safeguards policies shall be applied to all projects to be taken up under GEF-ESCBS. The 

Plan identifies based on the project screening carried out as per the previous section, the 

type of projects that are required to undergo rigorous EA / SA and the projects that could 

have environmental and social impacts that could be addressed through an ESMP 

prepared based on the ESMP. The ESMP identifies the potential impacts in the project 

cities due to the planning, design, implementation and operation of the projects and 

outlines the management measures required for an effective addressal of the same. The 

adoption of this Plan shall ensure that the projects meet the national and state level 

environmental and social requirements and are also consistent with the applicable 

safeguards policies and provisions of the World Bank. 

The ESMP is to be applied at all stages of project (as indicated in the flow chart, Figure 

5-1) as in identification of sub-projects, screening and up to implementation and 

operation stage. The Plan encourages participatory approach to preparation of sub-

projects in respective cities. 

The proposed sub projects currently under GEF-ESCBS do not envisage triggering of 

significant environmental / social impacts, i.e. projects with potential to trigger impacts 

on environmentally sensitive areas, or large scale resettlement activities are not 
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anticipated. In overall project scope of ESCBS depot construction is involved in the city 

Jaipur. Though construction of these depots is through counterpart funding, the ESMP 

addresses impacts likely from this activity. These projects shall be subjected to necessary 

environmental and social assessments, as mandated by the GoI / state governments and 

conforming to the safeguard policies of the World Bank Environmental and Social 

Safeguard requirements.  
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Figure 5-1: Sub-Project Management Plan 
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5.2        NATIONAL REGULATORY SYSTEM 

This section discusses the policies, legislations and procedures for environmental and 

social impact assessment at the national and state levels. Further, an overview of the 

applicable environmental and social safeguards policies of the World Bank has also been 

presented. As is evident from the section below, there are no substantial differences in 

principle between the two set of policies and operational procedures applicable. This Plan 

addresses the gaps to ensure conformity to the WB safeguard policies while adhering to 

the national and state level policies 

5.3       ENVIRONMENTAL IMPACT ASSESSMENT REQUIREMENTS 

As per section 3 of EIA Notification S.O. 1533 dated 14th September 2006, the Central 

Government forms a State Level Environment Impact Assessment Authority. All projects 

and activities are broadly categorized into two categories as Category A and B. The 

projects which have been classified as Category ‘A’ project are those having potential 

impacts on human health and natural and manmade resources. Those projects require 

prior environmental clearance from the central government in the Ministry of 

Environment and Forests (MoEF). 

The projects categorized as Category ‘B’ projects require prior environmental clearance 

from the State/Union territory Environment Impact Assessment Authority (SEIAA). The 

SEIAA’s decisions are based on the recommendations of a State or Union territory level 

Expert Appraisal Committee (SEAC) as to be constituted for in this notification3. 

Categories of projects mentioned in the notification are not included in the ESCBSP and 

hence, none of the project interventions as part of the ESCBSP trigger the environmental 

impact assessment / screening requirements as per the GoI regulations. If any of these 

categories of sub-projects are included in ESCBSP, the stages of prior environmental 

clearance as per the MoEF EIA Notification of September 2006 should be adhered to. 
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5.4 IMPACTS ON LAND 

Impacts on land forms are not anticipated at any of the existing depot sites, all sites being 

on flat, level ground. Bagrana site is located along NH-11; presently there is no use of 

land. Change in Contours may result in change in topography of the area. Stripping the top 

soil before development of site and reusing it at locations within the site as well as other 

sites for landscaping can reduce this impact. Potential leakages from stored batteries at 

depots, especially electrolyte fluid in used batteries could have Lead, which has a potential 

to contaminate the soil. The impact could be severe at Bagrana depot site, since it will be a 

workshop as well. Management measures for storing batteries and management of spills 

and leaks can reduce this impact. Other project components like bus fleet augmentation, 

bus shelter constructions etc. also are not likely to have any significant impact on land.  

5.5 IMPACT ON SURROUNDING LAND USE 

During the construction stage, there will be an increase in air and noise pollution in the 

depot areas. However this is a temporary impact and can be mitigated by environmental 

management measures. The presence of bus stand of RSRTC makes the land more 

comfortable to be used as work shop and bus depot. 

The change in topography due to cutting and filling of the project site will be taken care 

by providing drainage system on the site. 

It is recommended that this depot is limited to bus washing, driver/ conductor rest rooms 

and minor servicing that does not require storage of flammable materials. 

5.6 IMPACT ON SOIL DURING OPERATION PHASE 

During the operation phase of the project, the soil may get polluted/ contaminated from 

littering of various kinds of wastes generated within the site such as food items, torn 

tickets, paper cups, plates, food wrappers, wood pieces, paints, pesticides, oil & grease etc. 

However, owing to the proposed solid waste management system, no significant impact is 

anticipated. 

MITIGATION MEASURES 

To ensure against any chances of soil pollution, it is imperative to establish a well-planned 
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solid waste collection system covering all areas of the site. An identified area shall be 

designated for storage and segregation of the wastes which will be treated/ disposed as per 

their characteristics. 

Since Jaipur is hot and dry city, there will be air borne soil erosion during construction 

phase. This will be mitigated by water sprinkling. 

5.7 IMPACT ON WATER 

The major water requirement at the depots is for bus washing systems. About 50 buses 

will be washed per day in initial phase of depot operation, with a water consumption of 

200 liters /bus (based on water usage for bus wash using similar systems by BEST in 

Mumbai). Approximately 1000 liters /day is estimated for other requirement including 

staff rooms, toilets, maintenance areas etc., thus the total water requirement at the depot 

is estimated to be approximately 1000 liters /day in a depot. Considering that the main 

source of this water is PHED water supply, it is imperative that this requirement is 

limited to the extent possible. Vehicle wash water recycle system should be incorporated 

in the bus washing areas and underground tank of adequate capacity should be provided 

to store recycled water for bus wash. 

Effluent Treatment Plant has been proposed for treatment of water used for cleaning and 

washing of buses. 

Separate rain water harvesting systems should be introduced as per mandatory 

requirements and this could be used to recharge the ground water table, after adequate 

treatment. Considering the sparse rainfall and high evaporation rate storage of rainwater 

in tanks is not practical at the depot sites. Recharge pipes are recommended for the 

site. Total 11 Number of Rain Water Harvesting pits will be required at the project site. 

Calculations given in annexure-X 

5.8        IMPACT ON DRAINAGE 

The waste water generated at each depot is likely to be less than 400 liters per day. 

Internal drainage system is nonexistent at Bagrana site, resulting in water stagnation 

within the site. Introduction of vehicle wash water recycle system will reduce the load on 
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the storm water drainage system considerably. Good house-keeping will be taken into 

consideration to prevent water stagnation and mosquito breeding. 

The Bagrana depot site does not fall on the river bed. Construction will not effect the 

drainage as we have provided proper drain for the same. So that there will be no 

hinderance of flow of rain water.A drain of 10m wide is proposed in south west periphery 

to hold the storm water. But, as there will be a proper internal drain on the periphery of 

the site, there will be no requirement of this 10 wide drain. 

5.9      IMPACT ON WATER QUALITY 

The most common chemicals used in the bus depots, which has a potential of entering the 

waste water streams are: 

•       Lubricating oils (including waste oil) and grease 

•       Brake fluid and other hydraulic fluids 

•       Coolants 

•       Fuels 

•       Chemicals solvents and other cleaning fluids. 

Wastewater is generated at depots from washing floors and vehicles. Wastewater from 

maintenance depots may contain heavy metals, solvents, oil and grease, diesel and other 

materials that could be hazardous. Spent solvents used in degreasing operations can be 

particularly hazardous to the waste streams. Spray painting operations involve waste 

paint, solvents/thinners, paint sludge, primer waste, etc., which may be hazardous as 

they contain heavy metals, such as arsenic, lead and chromium. Used oil can contain 

toxic substances such as arsenic, benzene, cadmium, lead, and zinc. However if the oil 

is entirely recycled at authorized units, the impact is considerably less.  

At Depot the oil consumption is approximately 1,000 liters per month and used oil is 

stored for several days at the depot in drums till it is taken to the Central RSRTC 

Workshop from where it is auctioned off to authorized agencies for recycling. 
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Approximately 200 kg of chassis grease, 500 liters of power steering oil and 250 kg of 

grease is utilized per month.  

Brake fluids contaminated with any solvents, brake cleaners or carburetor cleaners can 

also be hazardous. By minimizing the amount of wastewater that is generated, the 

amount of wastewater and sludge that must be managed or discharged can be reduced. 

Oil interceptors have to be introduced at all outfall points in the depot sites. This will 

reduce the traces of contaminants getting washed into the open drains and finding its way 

into the rivers during rains as well as while washing maintenance shed floors. 

Introduction of good housekeeping measures and environmental management measures 

can ensure that the water streams from the site have least environmental impact. 

To reduce the fresh water demand the following measures will be adopted: 

 The waste water generated will be treated in effluent treatment plant and will be reused 

again for flushing and gardening purposes. (Details provided in ETP design report). 

Rain Water Harvesting will be done to capture the maximum runoff and recharge the 

ground water aquifer so that the impact on ground water is minimized. 

The increasing realization and awareness that groundwater is an extremely precious and a 

limited resource that needs attention and nurturing/protection, so that it comes into  the 

useful source during times, when the normal rainfall has failed. Rainwater harvesting and 

treated water recycling shall be adopted to make campus sustainable for water supply. 

The average annual rainfall is 660 mm. Treated water recycling shall be adopted to make 

campus sustainable for water supply. 

5.10     IMPACT ON AIR QUALITY 

Other proposals under the vision plan for improving the city bus services will have a 

positive impact on the city’s environment. Bus fleet augmentation can have a positive 

impact on air quality of the city as it reduces personal transport and traffic congestion on 

the city roads. All the other proposals towards improving the bus transport system in the 

city like route rationalization, additional bus shelters, multi modal integration, ITS, MIS, 
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ERP system introduction etc. will also contribute to a shift in the transport usage from 

private vehicles to public transport. The environmental benefit is not only in terms of 

reduced fuel consumption and carbon foot print, but also in terms of reduced air 

pollution, particularly greenhouse gas emissions.  

Current fleet of JCTSL bus includes different types of buses in terms of floor height, A/C 

availability and manufactures as mentioned in below:  

Table 5-2  

Categories of Existing Fleet 

S. No  

 
Category of buses No. Of Buses 

 
Manufacturer  

 
Seating 

Capacity 

1 Semi Low Floor Non 

A/C Buses (650 mm) 

260 Ashok Leyland 25 

2 Low Floor A/C Buses 

(400 mm) 

20 Ashok Leyland 35 

3 Low Floor A/C Buses 

(400 mm) 

40 Tata Motors 35 

4 Non A/C Mini Buses 

(900 mm) 

20 Tata Motors 26 

5 Standard Front Engine 

Buses (900 mm) 

60 Ashok Leyland 39 

6 AC Mini Buses 08 Tata  26 

All these buses have been procured within past 4 years only under JnNURM. All the 

buses are BS III compliant diesel fuel enabled vehicles. 

The bus fleet augmentation proposal is as below: 

                                           Table 5-3 

Category of buses proposed and sanctioned under JnNURM for Jaipur City 

 

S. 

NO. 

 

TYPE OF BUS 

 

% OF 

TOTAL 

BUSES 

PROPOSED 

NUMBER OF 

BUSES BY 

JCTSL 

SANCTIONED 

BUSES UNDER 

JnNURM PHASE 

II 

1 650/900 mm Standard Bus Non 60% 330 160 
2 650/900 mm Standard A/C 10% 55 20 

3 Mini/Midi Bus 19% 105 56 

4 400 mm A/C 11% 54 50 

5 Articulated A/C  04 0 

6 Hybrid A/C  02 0 
 Total 100% 550 286 
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The introduction of hybrid buses will be a positive impact on the environment in 

terms of reduced emissions as well as noise. JCTSL has placed order for 286 buses 

which are highlighted in the above table; however the procurement of the 

articulated and hybrid buses is deferred for the moment. 

According to Comprehensive Mobility Plan (CMP) of Jaipur prepared in 2010, it is 

envisaged that by the year 2031, the population within the Jaipur Region will be 

about 93 lakhs. This would translate into about 6.33 lakh peak hour motorized trips 

in the year 2031, which will be about 2.8 times the present day peak hour trips. The 

boost to public transport system will be a major positive step to reduce the impacts 

caused by the increased traffic. The emissions from vehicles such as Carbon-mono-

oxide, Hydrocarbons and Particulate matter is estimated to be significantly reduced 

during the year 2031 by the various proposals to improve public transport in the city 

including the city bus modernization proposals, as indicated below. 

                Table 5-4 

                                  Air Quality with and without Public Transport 
 

Elements 2031 (Tons/day)  

    Do Nothing 

2031 (Tons/day) With 

Projects 
Carbon Monoxide 26.17 20.84 

Hydro Carbons 11.44 9.3 
Particulate Matter 0.75 0.63 

As per Institute for Global Environmental Strategies (IGES 2011) estimates, a reduction 

of 1 Ton of CO2 due to BRTS is accompanied by reduction of 5.8 tonnes of nitrogen 

oxides and 1.5 tonnes of particulate matter. 

Depot Infrastructure component of the project is likely to have a few negative impacts 

affecting its immediate environment at the four depot locations. During construction 

stage increased air pollution is anticipated. However these are temporary impacts and 

can be mitigated by appropriate environmental management measures. 

Considering the climatic conditions in Jaipur and the movement of vehicles in the 

depot sites, increased dust generation is a significant impact, especially since 

sensitive receptors like school, and residential areas are located in the vicinity of the 
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depots. These impacts can be reduced by concrete/asphalt paving of the depot 

circulation area. 

During spray painting operations, air pollutants including volatile organic compounds 

(VOC’s) are released into the environment. This could pose a health hazard to the 

workers unless precautionary measures like masks are used. To counter the effects of 

this, a professional paint- booth system is proposed under the depot activity which 

has several tools and precautionary measures for workers. 

Workshop cum Bus Depot will have potential impacts on the air quality of 

surrounding areas from bus movements,  The functioning of the depots will result in 

change in emission levels in the area due to change in the fleet strengths. 

The existing and proposed number of buses at the four depots is as follows 

Table 5-5 

Existing Bus depots 

Depot 
Depot areas 

(sq.m) 
Current status Operated by No. of buses 

Sanganer 15,000 Working 

JCTSL = 144 +08 

PPP Operator     

(Net Cost) = 41 

195 

Vidyadhar Nagar 

Depot A 
11,000 Working 

PPP Operator     

(Net Cost) = 95 + 

RSRTC 60 

155 

Vidyadhar Nagar 

Depot B 
8,000 Working 

Gross Cost PPP 

Operator 115 
115 

Transport Nagar 

(Todi) 
20,000 Under construction 

 

As the Vidyadhar Nagar Depot A is under shared operations by RSRTC and JCTSL, it is 

not considered for modernization under the current project and therefore the 2 existing 

depots (VDR B and Sanganer) and the 2 new depots (Todi and Bagrana) have primarily 

been considered for the ESMP. 

It can be seen that the increase in emission load due to bus movement is likely only at 

Transport Nagar(Todi), while at the other two sites there will be a reduction in the 
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emission load due to reduction of fleet handling size. 

Emission load from these buses on a kilometre stretch near the other two depots was 

calculated using ARAI’s emission factors for HCV buses. 

                 Table 5-6 

                                                              Emission factors for HCV buses 

NORMS CO (G/KM) NOX 
(G/KM) 

HC 
(G/KM) 

PM 
(G/KM) 

Post 2005 HCV 

Diesel 
3.92 0.16 6.53 0.3 

Source: Emission Factors for Indian Use Vehicles, 2nd AAI – Summit, Emission Volume, 25
th 

November 

2013 

While the Route Rationalisation Planning project undertaken by JCTSL has 

recommended the fleet requirement and composition for the period from 2015 to 

2024 in detail, for the current depot modernization for calculating the emission 

load at the depots all buses are assumed to be of standard type.  

5.11 IMPACT ON ENERGY CONSUMPTION 

In the Bagrana Depot total power requirement will be 250 KW & will be source from 

Jaipur Vidhut Vitaran Nigam Limited. Power back up is provided by Diesel Generator 

sets.  Total 2 D. G Set capacities will be 1130 KVA (1X 750 KVA + 1X 380 KVA) as a 

back-up only for critical depot equipment and utilizes approximately 70 to 80 liters of 

diesel per month. 

To bridge the gap in energy demand and supply, JCTSL has considered alternative options 

of renewable energy sources. The quantum and availability of sunlight in Jaipur being 

excellent, installation of solar power plants at Vidyadhar Nagar B Depot and Transport 

Nagar (Todi) depots is being proposed for providing power to dedicated load under MNRE 

subsidy scheme so as to reduce dependency on grid/DG power. Bagrana depot will be 

provided with Solar PV of 110 KVA. The installation of SPV Power Plant will help in 

saving conventional energy and fossil fuels; thereby more conventional energy will be 

available for other applications. Similar SPV power plants shall be proposed at other future 

depots as well ideally. 
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5.12 IMPACT ON NOISE LEVELS 

Impact due to the project on noise level can be during construction stage as well as 

during the operation stage. The potential noise levels from various equipment and 

activities in the depot sites during both the stages are indicated in the following table. 

Table 5-7 

Noise levels from Depot Activities 

 

EQUIPMENT/ACTIVITY 
AVERAGE NOISE 

POTENTIAL IN dBA 

Bus movement 85 

Compactors(rollers),Front loaders, 

Concrete mixers, Cranes(movable), 

Vibrators and Saws 

75 

Compressor (air) 78 

Refrigerator Unit 73 

Ventilation Fan 79 

Welder/Torch 74 

During the construction stage there could be an increase in noise levels at the depot 

locations. Construction activities are expected to produce noise levels in the range of 75-

80 dB (A) within the depot location.  

During the construction phase of project, noise will be generated from the various 

sources. Some major sources of noise generation at project site are listed here under:  

· Generation of noise during movement of vehicles carrying materials and loading 

& unloading activities. 

· Generation of noise from excavation machines, concrete mixer and other 

construction machines. 

· Generation of noise during the operation of DG set. 

· Generation of noise during concreting, hammering, etc. 
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             Mitigation Measures 

All the above-mentioned sources at proposed development and construction activities 

will be intermittent and would be experienced occasionally. 

From vehicles bringing materials to the site  70 dB (A) 

DG set (with acoustic enclosures)  75 dB (A) 

Excavation  80 dB (A) 

Concrete Mixtures 80 dB (A) 

Hammering 80 dB (A) 

o To minimize impacts of noise generation from construction activities, the workers 

will be provided with ear muffs and other protection devices. 

o D.G. Sets with proper acoustic enclosure and will be provided with anti-vibration 

pads for controlling noise & vibration would be installed. 

o Construction activities will be limited to daytime period where less restrictive 

noise standards apply. 

Without noise barriers, the attenuation will be minimal across the site and the noise 

levels just outside the depots is predicted to be approximately 75 dB (A). 

The proposed workshop cum bus depot is likely to be a major generator of noise and 

the site selection as this is away from the industrial area & any sensitive land uses like 

schools, hospitals and residential areas. 

Depot locations will have noise generating activities and the typical noise issues in 

the depots include: 

· Overall noise from operation of  machinery,  noise generated  by air compressors,  

extraction systems, generators, fans and movement of vehicles in and around the 

premises 

· Noise during the night since the buses will be serviced during the night. 

Improvement of public transport will result in reduction in the number of 

personalized vehicles leading to reduced congestion. This will contribute to 

comparatively lesser overall noise on the city roads. Currently, Government of India, 

Ministry of Urban Development, Urban Transport Division has provided noise 
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specifications (maximum levels) under the Recommendatory Urban Bus Specifications 

II for Bus Procurement under JnNURM, for the saloon/ drivers cabin (<84 dBA for 

standard buses, < 75 dBA for premium segment). Better noise performance can be 

included by JCTSL as a criterion while choosing the proposed bus fleet under its 

expansion scheme. Induction of electric buses in the fleet also will reduce the noise 

impacts considerably. 

o D.G. Sets installed in the proposed scheme will provide emergency electricity 

supply during power failure. This will be intermittent and for short durations. 

o D.G Sets will be of dry, silent types &enclosed in acoustic chambers with anti-

vibration pads. 

o Adequate personnel protective equipment (PPE) will be provided to the personnel 

engaged in D.G. Set room. 

o Noise pollution from nearby roads shall be arrested by peripheral plantation of 

noise attenuating species. Proposed rows of plantation will further restrict the 

noise on either side of the plantation. Also, the traffic noise will diminish within a 

short distance from the source of origin. 

Hence, during this phase, no major impact on noise environment is anticipated. 

5.13 IMPACT ON BIOLOGICAL ENVIRONMENT 

The project site was relatively free from vegetation and animals except some species of 

grasses & bushes, as it will be a workshop cum bus depot. There will be no cutting or 

felling of plantation as the site has no vegetation. 

The peripheral & road side plantation will start during construction itself. Site is devoid 

of any wetland/ pond or any terrestrial fauna.  

No significant impact is anticipated on the biological environment of the city. The nalas/ 

river near the depots are not known for any significant ecological value and likelihood 

of potential discharge of untreated effluents from the proposed depots to it is less, As 

such there will not be any threat to biodiversity at the project site as a whole area is totally 

Denuded and does not have any water body also to support aquatic life. There is no existing 

Vegetation as the area has been previously developed for such schemes and is totally 
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denuded. 

5.14 IMPACT ON CULTURAL HERITAGE 

There are no archaeological monuments in and around the project influence area. The 

depots are not located close to any areas of heritage value and as such no impact is 

anticipated due to the proposed workshop cum bus depot. There is a temple located 

outside the boundary towards east. The access road was impacted due to selection of the 

proposed site. The alternative road has been constructed for getting access to the temple 

for the local community. The newly constructed access road has been given in 

photographs below and indicative drawing in the Figure No.-5.2 

 

 

                                                 Figure No.-5.2(A) 

Newly constructed access road for getting access to the temple 
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                                                               Figure No.-5.2(B) 

Layout Plan showing the newly constructed access road for getting access to the 

temple 

5.15      IMPACT ON OCCUPATIONAL HEALTH AND SAFETY 

Mostly waste disposal mechanisms including waste water disposal at the existing depots 

are poor resulting in poor hygiene. Fire hazard at most of the depots was very high and 

very little has been done for emergency situations. Open storage of flammable materials, 

haphazard and low hung electrical lines, absence of fire extinguishers, lack of awareness 

of fire safety etc. pose a major fire risk for the site. Workers at the existing depot do not 

use protective gear like safety glasses, gloves or shoes. Mostly depot, the absence of 

ground paving results in excessive dust in the air. 

At existing depots there is no provision for treating water for drinking purposes. Water 

filters are installed at few depots for proving drinking water. Poor maintenance of open 

water storage tank has resulted in mosquito breeding. The depot is also infested with flies 

during the day. 
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Vehicle exhaust fumes, dust, noise and odors are a significant occupational health and 

safety risk at all depots and workshop. Considering the extensive storage and use of 

flammable materials like oil, lubricants, solvents, gas cylinders etc. and taking into 

account the hot dry climatic conditions of Jaipur potential fire hazard is also significant. 

Exposure to chemicals, for example during spray painting, is another impact on the 

workers. Many of these impacts can be mitigated by good housekeeping practices and 

environmental management measures. 

The present focus of State occupational health and safety legislation requires for 

employees & labours are: 

(i) Develop and implement site-specific health and safety plan which will include measures 

such as: (a) excluding public from the site; (b) ensuring all workers are provided with and 

use Personal Protective Equipment like helmet, gumboot, safety belt, gloves, nose musk 

and ear plugs; (c) health and safety training for all site personnel; (d) documented 

procedures to be followed for all site activities; and (e) documentation of work-related 

accidents; 

ii) Ensure that qualified first-aid can be provided always. Equipped first-aid stations shall 

be easily accessible throughout the site; 

(iii) Provide medical insurance coverage for workers; 

(iv)  Secure all installations from unauthorized intrusion and accident risks; 

(v) Provide supplies of potable drinking water; 

(vi)  Provide clean eating areas where workers are not exposed to hazardous or noxious 

substances; 

(vii) Provide health and safety orientation training to all new workers to ensure that they 

are apprised of the basic site rules of work at the site, personal protective protection, and 

preventing injuring to fellow workers; 

(viii) Provide visitor orientation, if visitors to the site can gain access to areas where 

hazardous conditions or substances may be present. Ensure also that visitor/s do not enter 

hazard areas unescorted; 

(ix) Ensure the visibility of workers through their use of high visibility vests when working 

in or walking through heavy equipment operating areas; 



 Final Environmental Impact Assessment And Environmental Management Plan for 

Workshop cum Bus Depot at Village & Tehsil - Bagrana, District-Jaipur (Rajasthan) 

Prepared for Jaipur City Transport Services Limited (JCTSL) 

 

                                                                                                                                                77 

(x) Ensure moving equipment is outfitted with audible back-up alarms; 

(xi) Mark and provide sign boards for hazardous areas such as energized electrical devices 

and lines, service rooms housing high voltage equipment, and areas for storage and 

disposal. Signage shall be in accordance with international standards and be well known 

to, and easily understood by workers, visitors, and the public as appropriate; and 

(xii) Disallow worker exposure to noise level greater than 85 dBA for a duration of more 

than 8 hours per day without hearing protection. The use of hearing protection shall be 

enforced actively. 

5.16      IMPACT MATRIX 

Various activities from the proposed project scheme are likely to have some impacts on 

the environmental constituents during its construction as well as functional phase. The 

impact assessment matrix given in Table: 5-8 reveals the impact associated with each 

activity of the project on various environmental parameters during construction and 

function phase respectively before any mitigation measures are implanted. 

Table 5-8 

 Impact Matrix 

Environmental 

Parameters 

Nature of Potential Impacts during Construction and  

Function 

Local Regional Short 

Term 

Long 

Term 

Reversi

ble 

Irreve

rsible 

Adverse Beneficiaries 

Topography √        

Drainage √        

Soil √ 
       

Water Resources √ √ 
  √ 

 √ 
 

Water Quality √ 
      

Land Use √ 
      √ 

Air Quality √ √  
 √ 

 √ 
 

Noise √ √ 
  √ 

 √ 
 

Flora √ 
    √ √ 

 

Fauna √ 
    √ √ 

 

Employment √     √ 
 √ 

Aesthetic √ 
    √ 

 √ 
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Table 5-9 

Proposed matrix of environmental impacts and their mitigation measures  

Area Mitigation Measures 

 Construction Stage 

Water Quality 
v Proper sanitation and drinking water facilities for construction workers will 

be provided by the contractor at the construction site to avoid 
unhygienic condition at site. 

Air Quality 

v Dust suppression measures will be undertaken such as regular sprinkling of 
water around vulnerable areas of the construction site by suitable 
methods to control fugitive dust during earthwork and construction material 
handling / over hauling. 

v Properly tuned construction machinery and vehicles in good working 
condition with low noise and emission will be used and engines will be 
turned off when not in use. 

Noise level 

v Protective gears such as ear mufflers etc. will be provided to construction 

personnel exposed to high noise levels. 

v All the construction machineries/equipments shall be maintained regularly 

to avoid noise generation. 

v Construction activity will be limited to day-time hours only. 

v Gensets shall be acoustically treated with anti vibration pads. 

Solid wastes 
v Waste construction materials will be reused in backfilling and road leveling 

and excess construction debris will be disposed at 

      designated places in tune with the local norms 

Landscape 

v Appropriate landscape including plantation of evergreen and ornamental 

flowering trees, palms, shrubs and ground covers at open spaces within the 

complex will be done, which would serve the dual purpose of controlling 

fugitive dust and improving the aesthetics of the area 

Safety 
v Adequate safety measures complying with the occupational safety manuals 

will be adopted to prevent accidents / hazards to the construction workers. 

 

Other  
 

v Provision of temporary labour camps for the workers 

v Recreation facilities for the workers 

v First Aid facilities 

v Creche for the children of workers 

Operation stage: 

Water quality  

 

v The required Sewage shall be treated in the STP of adequate Capacity 

inside the proposed project. 

v Treated Sewage effluent from STP shall be recycled & reused for 

horticulture, Bus washing, flushing purposes as per requirement. 
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Air quality  

 

v Back up DG sets will comply with the applicable emissions norms. 

v Adequate stack height for DG sets will be provided as per norms. 

v Back up DG sets will be used only during power failure. 

v Regular monitoring of emissions from DG sets and ambient air quality 

will be carried out as per norms. 

v Ventilation for the basement to evacuate the stale air. 

v  Dense plantation along with boundary to attenuate air pollutants. 

Noise level 

v DG sets will be installed in the basement to minimize the vibration 

and impact on ambient noise. 

v DG room will be treated acoustically as per norms to control the 

noise from DG sets. 

v Pumps, Compressors, DG sets etc. will be properly maintained for 

fuel efficiency and noise control. 

v Personal protective equipment will be provided to the maintenance 

staff working in high noise areas. 

Solid wastes 

v Solid wastes will be segregated into organic and inorganic 

Components. 

v The recyclable inorganic wastes will be sold to prospective buyers. 

v The bio-degradable wastes will be transferred into a designated 

collection point for disposal by hired agency 

Hazardous 

waste 
v Used / spent oil from DG sets will be sold to registered recyclers 

Rainwater 

harvesting 

v Adequate rainwater harvesting will be provided by means of 

Recharge into the groundwater. 

Fire protection 

v Adequate fire protection facilities will be installed including fire/smoke 

detectors, fire alarm and fire fighting system as per National Building 

Code of India. 

Landscape 

v Suitable green belt will be developed as per landscaping plan in and 

around the site using local flora, which will enhance the ecology. 

v Proper maintenance of landscape round the year including 

v Replacement of the decayed plants. 

Safety 
v Adequate safety measures complying with the occupational safety 

manuals to prevent accidents / hazards to the maintenance workers. 
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CHAPTER- 6 

ENVIRONMENTAL SOCIAL MANAGEMENT PLAN 

6.1 APPLICATION OF ESMP 

Screening provides an overview of sub-projects that are likely to involve impacts and 

those that have no / minimal impacts, thus providing inputs to consider further 

requirement of environment and social assessments followed by preparation of 

Environmental and Social Management Plan (ESMP). Screening shall also determine the 

category of the sub-project and the manner of application of the ESMP. 

Type 1 – The sub-projects that would involve land acquisition and/or significant social 

impacts. These sub-projects would need to be excluded from further consideration in the 

project. 

Type 2 – The sub-projects that require a full review and are likely to involve 

environmental impacts and impacts on non-titleholders that would require an EIA / SIA 

and project specific EMP / RAP. 

Type 3 – The sub-projects that would require limited review involving generic 

environmental and social impacts that could be addressed through a generic ESMP.  

 
        Figure 6-1: Project Categorization 
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6.2 ENVIRONMENTAL AND SOCIAL IMPACTS 

No major impacts are anticipated from the activities involved in undertaking the project 

components other than minor construction impacts associated with the erection of 

equipment and construction of Depot. Some of these impacts however would be of 

varying intensity, though minor, with respect to the location of the components.  

The Impacts being analysed are associated with site selection and project location on 

environment related impacts as there would be no impacts on communities. However, in 

case any of the components are likely to involve construction works, during the course of 

the ESMP implementation, the following paragraphs indicate the likely impacts. 

6.2.1    Impacts from Activities during Construction Stage 

Impacts resulting from pre-construction and construction activities including site 

clearance, earthworks, civil works, etc are identified in this section. Pre-construction and 

construction impacts arise due to dismantling of existing facilities if any, use of heavy 

construction machinery, spillage / disposal of construction debris, runoff from 

construction site, inadequate or inappropriate drainage of the construction site, inadequate 

safety measures etc. These are some of the direct impacts of construction in the project 

area. 

In addition to the above, there are few indirect impacts or impacts that result from 

construction activities though not causing the impacts, support to cause the impacts. 

Some of these impacts include, generation of vectors and vector borne diseases, spread of 

STD / HIV amongst the construction workers and within the community in the vicinity of 

construction activities etc. The above environmental impacts are generic in nature 

occurring along all the project activities where civil works are involved. Impacts that are 

specific to the construction activities in a project intervention are presented below. 

 Safety of labour working in the construction sites as well as working with construction 

equipments as hot mix plants, batching plants, cranes etc. are being undertaken in the 

proposed project. 
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Contamination of runoff from road with construction material as sand / cement / silt from 

stacked excavated earth 

Construction activities elevate the air pollution and noise pollution in the project area 

temporarily. Air pollution is due to generation of noxious gases emanating from asphalt 

plants, construction equipment, crushers etc., while noise pollution is due to operation of 

various types of construction equipment 

Runoff from stacked construction waste entering the water bodies and existing drainage 

systems causing clogging of drain outlets as well as the drains themselves 

Project interventions as procurement of vehicle fleets, traffic signal prioritization, ITS, 

provision of signage etc., involve minimal construction activities and hence, 

environmental and social benefits from these activities will outweigh any minimal 

impacts that may occur.  

6.2.2 Impacts Perceived During Operation Stage 

These are the Impacts associated with the operation and maintenance of the infrastructure 

built in the project. The project interventions are conceived to provide maximum benefits 

to the community with the implementation of the project. The project interventions as 

could be judged from the discussion so far involve environmental and resettlement 

impacts during pre-construction and construction stages of the project and appropriate 

mitigation and management measures would be undertaken to avoid the same.  

Negative environmental / social impacts in the operation stage would mostly be limited to 

air and noise pollution at the depots. Overall improvement in environmental quality is 

anticipated in the operation stage. With the no project scenario, use of private motorised 

transport would emit greater emissions due to higher number of start and stop cycles as 

well as higher idling of engines. Project interventions are anticipated to reduce the 

negative impacts while enhancing positive environmental impacts. The extent of 

improvement of air quality and likely pollution from the previously low traffic routes 

close to bus depots need to be assessed through appropriate air and noise modeling. 
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Implementation of ITS and traffic signal prioritization interventions would also aid in 

better management of traffic leading to improvements in air and noise quality. Most of 

the impacts associated with the operation stage will be related to Waste Management and 

disposal. There need to be appropriate measures undertaken for mitigation of the 

associated impacts as indicated in the below paragraphs. 

6.3 PLANNING AND IMPLEMENTATION OF MITIGATION MEASURES 

6.3.1 Planning of Mitigation Measures 

Planning for mitigation and management measures for Type 2 sub-projects shall be 

integrated along with the preparation of Detailed Project Reports (DPR) for these sub-

projects. Environmental and social impacts assessed during the DPR stage shall be 

minimised through design modifications. Mitigation and management measures for 

unavoidable environmental and social impacts shall be planned and included as part of 

the DPR recommendations.  

Standard Environmental and Social Mitigation and Management measures for Type 3 

sub-projects are presented in Annex - 10. These will be applied based on the nature of 

interventions proposed under each sub-project. 

While none of the projects involve land acquisition but may involve minor resettlement 

impacts on squatters and encroachers in case of depot construction, which are of Type 2 

sub-projects. A resettlement plan addressing the impacts on the squatters and encroachers 

will need to be prepared. In addition, any candidate site presently not in the project list or 

any other project city if considered as part of the project and if it involves resettlement 

impacts, a resettlement plan needs to be prepared. The grievance and monitoring 

mechanism for resettlement aspects is indicated in the below paragraphs. 

6.3.2 Implementation of Mitigation Measures 

Implementation of mitigation measures shall be monitored with the help of proposed 

monitoring plan containing monitoring indicators and implementation schedule. The 

monitoring plan so prepared in the DPR stage needs to be ensured that it caters to all 
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stages of project implementation. Necessary budgetary provisions for all these measures 

need to be included as part of the DPR.  

The PMC at the PMU shall review the sub-project DPRs and their suggested mitigation, 

management and monitoring measures. The PMC recommendations shall be shared with 

the PIUs for final approval of the mitigation measures. The PMC shall ensure that 

relevant contract clauses are introduced in the contract document to ensure 

implementation of suggested mitigation measures. 

Implementation of the mitigation and management measures are the responsibility of the 

sub-project contractor. The PIUs shall ensure compliance of the recommended mitigation 

measures in the sub-project DPRs. PIU shall monitor and supervise whether the 

contractor is adhering to the relevant safeguard clauses of the contract. In case of 

presence of R&R impacts in the sub-project, it will be ensured that the project affected 

persons are compensated, resettled and / or rehabilitated as per the provisions of the 

project entitlement Plan prior to initiation of civil works. This shall be ensured by the 

PIU’s environmental and social officer and certified for start of civil works. 

6.3.3   CONTRACT CLAUSES FOR SAFEGUARD MEASURES 

Environmental and social mitigation and management measures shall be included as part 

of the specifications and incorporated in the contract clauses of bidding documents to 

ensure implementation. Apart from the provisions under “General Specification” and 

“Particular Specification” for different sub-project components, the following special 

environmental clauses shall be included in the Tender Document under 

General/Particular Specification. To perform the work the contractor must hire at least 

one environment, health and safety supervisor for each subproject.  

The following clauses are aimed at ensuring that the Contractor carries out his 

responsibility of implementing the ESMP and other health and safety measures.  
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            Environmental Management Plan (EMP):  

The Contractor shall carry out all mitigation and enhancement measures (including those 

related to mitigation of air/noise/water pollution; drainage/traffic congestion) as specified 

in the Environmental Management Plan (EMP). 

Temporary Works: 

The Contractor shall make sure that all equipment and safeguards required for the 

construction work such as temporary stair, ladder, ramp, scaffold, hoist, run away, 

barricade, chute, lift, etc. are substantially constructed and erected, so as not to create any 

unsafe situation for the workmen using them or the workmen and general public passing 

under, on or near them. 

Health and Safety: 

All contractors shall be responsible to: 

1) Maintain standards of Health and Safety towards all of his employees not less than 

those laid down by the national standards or statutory regulations.  

2) Ensure that all of its workers entering the worksite comply with the Occupational 

Health and Safety Guidelines. The Contractor shall provide all appropriate protective 

clothing and equipment for the work to be done and ensure its proper use. Where 

required, the contractor shall provide safety nets, belts, harnesses and lines. The 

“safety directives for work equipment” and “safety directives for protective gears”, as 

specified in the Occupational Health and Safety Guidelines shall be followed.  

3) Provide and maintain in prominent and well-marked positions all necessary first-aid 

equipment, medical supplies and other related facilities. A sufficient number of 

trained personnel will be required to be available at all times to render first aid.  

4) Provide or ensure that appropriate safety and/or health signs are in place at their work 

sites where hazards cannot be avoided or reduced.  

5) Ensure that the construction vehicular traffic and movement of equipment is 

undertaken considering the safety of residents along the access roads. Prepare traffic 
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management plans for ensuring safety of the residents and allow necessary cross over 

points for local traffic to avoid conflict points and accidents. At points of unavoidable 

conflicts and blind curves, safety during construction should be ensured through 

flagmen 

6) Report to the Engineer promptly and in writing particulars of any accident or unusual 

or unforeseen occurrences on the site, whether these are likely to affect progress of 

the work or not.  

7) Undertake Safety Orientation prior to working at the work-site. 

8) Unless otherwise agreed to in writing by the PIU Project Contact Person, supply all 

necessary equipment and tools, including but is not limited to ladders, scuffles, man-

lifts, forklifts, and others required in completing the work. 

9) Ensure that all equipment and tools used on the work-site are in good working 

condition, properly maintained. 

10) Ensure that equipment is operated only by those workers who have been properly 

trained and are skilled in the operation of the equipment. 

11) Have available for reference, a manufacturer’s operating manual for all the equipment 

and tools brought to the work-site. 

12) Use appropriate authorization to facilitate access to the project site as permitted.  

13) Ensure good accommodation, water supply and sanitation facilities for all workers.  

Disposal and Pollution: 

ü The Contractor shall not dispose any waste, rubbish or offensive matter in any place 

not approved by the Engineer or Statutory Authority having jurisdiction. The 

Contractor shall not discharge into any watercourse oil, solids, noxious or floating 

materials.  

ü The Contractor shall take all reasonable precautions to keep public or private roads 

clean of any spillage or droppings from his vehicles or equipment. Any spillage or 

droppings which accrue shall be cleaned without delay to the satisfaction of the 

Engineer.  
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ü The Contractor shall construct sanitary latrine or septic tank system or install portable 

cabin toilet for disposal of human waste in the site office and temporary labour sheds 

for workers/ employees; the Contractor shall provide waste bins/ cans for collection of 

solid waste at appropriate locations (as directed by the Engineer), and ensure proper 

transfer/ disposal of solid waste.  

              Cultural Properties 

ü In case of identification of any cultural properties or artefacts during excavation of the 

sites for construction of depots and other civil works involved, the work has to be 

immediately stopped and Dept of Archaeology as well as the District Authorities have 

to be immediately informed. Further works should be undertaken only with the 

clearance from Dept.of Archaeology of the respective states only after NOC from the 

authorities.  

6.4 PERFORMANCE INDICATORS OF SAFEGUARD MEASURES 

During the implementation and operation stages of the project, key performance 

indicators of environmental and social safeguard measures are to be monitored to provide 

inputs for assessing the extent of expected outcomes achieved in the planning, 

construction and operation stages of the project as indicated in the Column “Timescales”. 

The Performance Indicators for assessing the ESMP Compliance during the project 

preparation period are indicated as below: 

Percent compliance with the checklist for Environment and Social Aspects respectively. 

The percent compliance is to be assessed by counting the addressed and non-addressed 

criteria listed. 

No. of Consultations with stakeholders conducted during the project preparation period.  

 Budget for ESMP Implementation – The ESMP provided a minimum budget required 

for meeting the general management measures likely to be encountered. The DPR should 

include budget for any specific measures based on the site criteria to address the issues. 

Adequacy of the budget should be ascertained to implement the ESMP in the project 

implementation period 
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Assessing the ESMP / EMPs prepared across various PIUs in the project with the above 

indicators should be able to provide adequate basis for comparison and evaluation across 

the PIUs in the project. For purposes of monitoring the implementation of the ESMP in 

the respective project cities, the indicator ‘Percent Budget of ESMP Spent’ will be 

considered for assessing the likely extent of ESMP implementation. Other monitoring 

indicators during implementation stage of the project are detailed in the below sections. 

6.5       MONITORING AND REPORTING SYSTEM 

PIUs will be responsible for compliance monitoring and reporting to the PMU at the 

centre. An officer in PIU shall be designated as the Environment & Social Safeguards 

officer to ensure compliance of the project activities with the World Bank safeguards as 

well as oversee implementation of environment and social provisions as per the ESMP, 

EMP and RAP where applicable.  

The objectives of Monitoring and Evaluation include: 

ü Project management and timely completion; 

ü Successful completion of Environmental management, R&R activities identified in the 

EMP and R&R plan as per the implementation schedule; 

ü Compliance with the Environmental policy, R&R policy and entitlement Plan.  

ü The safeguards officer shall play a key role in reporting the progress of implementation 

as well as compliance to the PIU, PMU and the World Bank.  

The reports to be given are detailed in management. 

Table 6-2 for R&R activities and Table 6-3 for environmental management. 

Table 6-2: Mechanism for Monitoring of R&R activities 

S.No. Format 

No. 

Format Name Frequency of Reporting Responsible Agency Monitoring 

Agency 

1 1 and 2 Progress on Census 

and Socio-Economic 

Survey 

One time, immediately post 

screening 

Environment and Social 

Officer, PIU 

PIU 

2 3 and 4 Verification of 

Squatters and 

Encroachers 

One time Environment and Social 

Officer, PIU 

PIU 

3 5 Distribution of 

Entitlements and 

Before initiating civil 

works 

Environment and Social 

Officer, PIU 

PIU 
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Assistances 

4 6 Community 

Consultations 

  

As soon as conducted at 

Pre-construction, 

construction and Post-

construction Stage 

Environment and Social 

Officer, PIU 

PIU 

5 7 Progress of 

Grievance Redressal 

Monthly Environment and Social 

Officer, PIU 

PIU 

Table 6-3: Mechanism for Monitoring Environmental Management 

S. 

No. 

Format 

No. 
Attributes Stage 

Parameters 

to be 

Monitored 

Location Frequency Standard Applicability Responsibility 

1 1 Air Quality 

at Sensitive 

Receptors 

Design, 

Construction 

and 

Operation 

stages 

SPM & 

RPM 

Along 

sensitive 

areas and 

peripheral 

residential 

areas 

Thrice a 

year (once in 

each season 

except 

monsoons) 

for the entire 

construction 

period 

National 

Ambient Air 

Quality 

Standards, 

2009, CPCB, 

India. 

All projects 

involving 

depot 

construction 

works 

Contractor 

2 1 Noise 

Levels at 

Sensitive 

Receptors 

Design, 

Construction 

and 

Operation 

stages 

Equivalent 

Day & Night 

Time Noise 

Levels 

Along 

sensitive 

areas and 

peripheral 

residential 

areas 

Thrice a 

year (once in 

each season 

except 

monsoons) 

for the entire 

construction 

period 

The Noise 

Pollution 

(Regulation 

and Control) 

Rules, 2000 

All projects 

involving 

depot 

construction 

works 

Contractor 

3 1 Surface 

Water 

Quality 

Rivers in 

the vicinity 

of project 

areas 

DPR & 

Construction 

Stage 

TDS, TSS, 

pH, 

Hardness 

Upstream 

and 

downstream 

of Material 

Stockyards 

Twice a year 

(pre 

monsoon 

and post 

monsoon) 

for the entire 

period of 

construction 

IS: 2296-

1982; 

IS:10500-

1991 with 

amendments 

All projects 

involving 

depot 

construction 

works 

Contractor 

4 2 Survival 

Rate of 

Plantation 

Operation 

Stage 

Survival 

Rate of 

Proposed 

plantation 

Where 

plantation is 

carried out 

Twice a year 

till the trees 

reach a 

minimum 

height of 2 

m 

Ensure a 

survival rate 

of atleast 

80% of trees 

planted 

For all Project 

interventions 

involving tree 

cutting 

PIU 
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The threshold limits as indicated in the standards column, Table 6-3 will need to be 

followed for ascertaining the pollution levels. The respective DPRs have to present the 

ambient pollution levels in the project area to establish the baseline levels relevant to the 

site of construction 

6.6         GRIEVANCE REDRESSAL MECHANISM 

Grievance redressal mechanism is an important aspect in projects involving land 

development. The redressal of grievance is important to avoid unnecessary legal delays 

and cost overrun of the project. Also, this is a forum for people to express their 

dissatisfaction over environmental pollution from construction or operation activities, 

compensation and R&R provisions.  

The current proposed projects do not envisage any land acquisition impacts. Impact on 

environment and social aspects are also limited in nature and quantum. Assessment of the 

current situation of grievance redressal in the selected IAs has revealed that there is a 

sound system in place in all the four. Therefore it is proposed to continue with the 

existing grievances redressal mechanisms of the IAs.  

However, in case of new projects that may involve high environment and social impacts, 

a Grievance Redressal Committee (GRC) shall be constituted within the PIU to monitor 

and review the progress of implementation of the EMP / ESMP and rehabilitation and 

resettlement plan for the affected families. The GRC shall also carry out post 

implementation environmental and social audits wherever EMP / ESMP / resettlement 

activities are to be undertaken. The committee shall include the following members: 

ü Heads of the IAs as the Chairman 

ü Environment and Social officer of the PIU; 

ü Environment and Social officers of the PMU; 

ü A representative of a voluntary organization; 

ü Representative/s of the affected community(or communities)  

The functions of the Grievance Redressal Committee shall be: 
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· To publicize within the city the list of affected persons, if any and the functioning of the  

grievance redressal procedure 

established hereby; 

· To publicise the contact numbers of 

consumer cell, helpline and 

complaint cell at locations of high 

visibility to provide grievances of 

any environment pollution, 

cleanliness of operational areas, 

safety and accidents; 

· To evaluate grievances from  affected persons concerning the application of the 

Entitlement Policy; 

· To recommend to the Environment and Social Officer, PIU as the case may be, solutions 

to such grievances from community and affected persons as applicable; 

· To communicate the decisions to the complainants & claimants; 

· To hear appeals from persons, households or groups who, not being affected persons, 

believe that they are qualified to be recognized as affected persons, to recommend to the 

PIU whether such persons should be recognized as affected persons, and to communicate 

the decision of the PIU in this regard to the Claimants; 

· To ensure that all notices, forms, and other documentation required by Claimants are 

made available in local language. 

· The suggested Grievance Redressal Mechanism devised is applicable to all the project 

cities considered under the ESCBS. 

6.7      SOCIAL IMPACT ASSESSMENT REQUIREMENTS 

At the central level, the Right to Fair Compensation and Transparency in Land 

Acquisition, Rehabilitation and Resettlement Act, 2013 and the National Resettlement 

and Rehabilitation Policy, 2007 are the applicable policies. Sub-projects conceived under 

ESCBSP currently do not involve any land acquisition or relocation of squatters and 

encroachers nor does it envisage large scale social and resettlement impacts as per the 

Project Cities  Current Grievance/  

Complaints Redressal 

Mechanism 

Jaipur a) Complaints register is 

maintained; it is sent to 

respective departments; First 

level of resolution is at 

department level, the OSD 

or MD intervene if required  

b) People can contact directly 

by calling up the Toll free 

helpline phone number 
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project screening outcome. However, in the event of such impacts occurring in the 

project area, entitlement plan suggested as part of the ESMP will need to be adhered to. 

6.7.1 The Right to Fair Compensation and Transparency in Land Acquisition, 

Rehabilitation and Resettlement Act, 2013 

The Right to Fair Compensation and Transparency in Land Acquisition, Rehabilitation 

and Resettlement Act, 2013 is a legislation that regulates land acquisition and provides 

laid down rules for granting compensation, rehabilitation and resettlement to the affected 

persons. The Act has provisions to provide fair compensation to those whose land is 

taken away, brings transparency to the process of acquisition of land to set up factories or 

buildings, infrastructural projects and assures rehabilitation of those affected.  

1) The Act provides for land acquisition as well as rehabilitation and resettlement.  It 

replaces the Land Acquisition Act, 1894. 

2) The process for land acquisition involves a Social Impact Assessment survey, preliminary 

notification stating the intent for acquisition, a declaration of acquisition, and 

compensation to be given within a certain time.  All acquisitions require rehabilitation 

and resettlement are  to be provided to the people affected by the acquisition 

3) Compensation for the owners of the acquired land shall be four times the market value in 

case of rural areas and twice in case of urban areas. 

4) In case of acquisition of land for use by private companies or public private partnerships, 

consent of 80 percent of the displaced people will be required.  Purchase of large pieces 

of land by private companies will require provision of rehabilitation and resettlement. 

5) The provisions of this Act shall not apply to acquisitions under 16 existing legislations 

including the Special Economic Zones Act, 2005, the Atomic Energy Act, 1962, the 

Railways Act, 1989, etc. 

6.7.2     National Policy on Resettlement and Rehabilitation Policy (NRRP, 2007) 

The policy is applicable to projects that are likely to physically displace 400 families or 

more en masse in plain areas and 200 families or more en masse in tribal or hilly areas, 
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DDP blocks, or areas mentioned in Schedule V and Schedule VI of the Constitution of 

India.  

· To minimize displacement and to promote as far as possible, non-displacing or least 

displacing alternatives;  

· To ensure adequate rehabilitation package and expeditious implementation of the 

rehabilitation process with the active participation of displaced persons;  

· To ensure that special care is taken for protecting the rights of, and ensuring affirmative 

state action for weaker segments of society, especially members of SCs and STs and to 

create obligations on the state for their treatment with concern and sensitivity; 

· To provide a better standard of living to displaced families; 

· To integrate rehabilitation concerns into the development planning and implementation 

process; and 

· Where displacement is on account of land acquisition, to facilitate harmonious 

relationship between the requiring body and displaced persons through mutual 

cooperation 

6.7.3 The Sexual Harassment of Women at Workplace (Prevention, Prohibition and 

Redressal) Act, 2013 

The Harassment of Women at Workplace (Prevention, Prohibition and Redressal) Act, 

2013 is based on the Vishaka Guidelines that were stipulated by the Supreme Court of 

India, in Vishakha and others v State of Rajasthan case in 1997, regarding sexual 

harassment at workplace. The court stated that these guidelines were to be implemented 

until legislation is passed to deal with the issue. The court decided that the consideration 

of "International Conventions and norms are significant for the purpose of interpretation 

of the guarantee of gender equality, right to work with human dignity in Articles 14, 15 

19(1)(g) and 21 of the Constitution and the safeguards against sexual harassment implicit 

therein." 
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The Sexual Harassment of Women at Workplace (Prevention, Prohibition and Redressal) 

Act, 2013 is a legislative act in India that seeks to protect women from sexual harassment 

at their place of work.  

6.7.4   The Street Vendors (Protection of Livelihood and Regulation of Street Vending) Act, 

2014 

This is an Act to protect the rights of urban street vendors and to regulate street vending 

activities and for matters connected therewith or incidental thereto. The Act aims to 

protect the livelihood rights of street vendors as well as regulate street vending through 

demarcation of vending zones, conditions for and restrictions on street vending.  As per 

the Act ‘ Street Vendors’ mean a person engaged in vending of articles, goods, wares, 

food items or merchandise of everyday use or offering services to the general public, in a 

street, lane, side walk, footpath, pavement, public park or any other public place or 

private area from a temporary built up structure or by moving from place to place and 

includes hawker, peddler, squatter and all other synonymous terms which may be local or 

region specific; and the words ‘ street vending’ with their grammatical variations and 

cognate expressions, shall be construed accordingly.  

6.8       RESETTLEMENT POLICIES - STATES 

All the cities considered are in states that have had previous experience in undertaking 

projects involving land acquisition thereby entailing Resettlement and Rehabilitation 

measures. Entitlement Plans have been formulated (based on World Bank/ADB/State 

policies) and implemented or are in the process of implementation.  

Table 6-4 gives the sectors in which the states have such experience.  

Table 6-4: Entitlement Plan-State Sector of Experience 

States  / UT Sector of Experience 

Rajasthan Urban Infrastructure 

Madhya Pradesh Roads 

Chandigarh Housing 

Maharashtra Urban Transport 
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Other applicable state Acts and their provisions like Slum development, vendor’s policy 

along with applicable R & R policies have been discussed. However, the entitlement 

Plans prepared for these states need to be adapted to the current project initiatives.  

The present project demands specific attention to urban- social issues as all projects are in 

cities. The entitlement Plans prepared for each of the states address most of the social 

impacts. These include: 

· Loss of livelihood; 

· Impacts on vulnerable groups including women; and 

· Impacts on community properties. 

6.9      ANTICIPATED IMPACTS AND ENTITLEMENT PLAN FOR THE ESCBSP 

The Entitlement Plan for the Project has been drafted keeping in view perceived social 

impacts as listed below: 

· Impacts on non-titleholder – encroacher and squatters both residential and 

commercial; 

· Impact on livelihood of informal sector/ vendors etc. 

· Impacts on vulnerable groups including women; and 

· Impacts on community properties. 

The entitlements for each of the above mentioned impact categories have been provided 

for in Entitlement plan for the project. The plan has also drawn from the provisions of 

each of the policies mentioned above. The Plan is described in the Table 6-5. 

Table 6-5: Entitlement Plan for ESCBSP 

Category Type of 

Loss 

Unit of 

Entitlement 

Entitlement Details 

A Non-

Titleholders 

Encroachers Household  · Will receive no compensation for 

land but assistance for shifting 

assets to the vulnerable groups 

(SC, ST, Women Headed 

Households and poor). Such 

assistance shall be given only to 
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Category Type of 

Loss 

Unit of 

Entitlement 

Entitlement Details 

residential and commercial 

properties; 

· Encroachers will be notified a time 

in which to remove their assets; 

· Right to salvage materials from the 

demolished structure. 

Squatters Household Assistance · Right to salvage materials from the 

demolished structure 

· Shifting assistance of Rs. 10,000 

for each displaced family. 

· Additional lump sum assistance of 

Rs. 10,000 per household to 

vulnerable groups such as – female 

headed households, households 

with disabled family members, 

households below poverty line, 

scheduled tribe and scheduled 

caste households etc. 

B Informal 

Business 

Mobile and 

ambulatory 

vendors and 

Kiosks 

Household Assistance To be provided assistance as per the 

Street Vendor’s Act, 2014: 

· Provided with a certificate 

to vend 

· Relocation/eviction shall be 

carried out by giving 30days 

notice 

· Relocated to a defined 

vending zone. 

C Community 

infrastructure, 

cohesion and 

amenities 

Common 

property 

resources 

Community Conservation, 

protection, 

compensatory 

replacement 

· The common property resources 

and the community infrastructure 

shall be relocated in consultation 

with the community 

D Disruption Temporary 

construction 

related 

impacts 

Household Assistance may 

be considered in 

special cases. 

· Access to be maintained and when 

disruption occurs, losses can be 

substantiated, “assistance” will be 
considered for business losses. 
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6.10     THE WORLD BANK’S SAFEGUARD POLICIES 

The World Bank’s Operational Policies (OP) includes guidance on Environmental 

Assessment requirements. The Bank’s Safeguard Policies, ten of them, is meant to ensure 

that operations of the Bank do not lead to adverse impacts or cause any harm. The 

Safeguard Policies are lumped into Environment, Rural Development, Social 

Development and International Law. The following four out of the ten are relevant for 

considerations under the ESMP.  

· Environmental Assessment (OP 4.01); 

· Involuntary Resettlement (OP/BP 4.12); 

· Physical Cultural Resources (OP/BP 4.11) 

· Natural Habitats (OP / BP 4.04) 

6.11   IMPLICATIONS FOR GEF – ESCBS 

The sub-projects in the GEF-ESCBS do not require prior environmental clearance from 

the State / Central Environmental Appraisal Committee as the sub- projects do not fall 

under any of the requirements suggested as per the Schedule for the MoEF Notification 

on Environmental Impact Assessment dated 14
th

 September 2006. However, the World 

Bank policies of Environmental Assessment, Cultural Properties and Involuntary 

Resettlement will be applicable in sub-projects involving civil construction activities and 

removal of squatters / encroachers. 

With respect to the built-up area as suggested in the EIA notification dt. 14
th

 September, 

2006 under Category 8A, if the built up area of the depots planned at any project city 

exceeds 20,000 sq. m then the sub project mandates Environmental Clearance from the 

concern State Environmental Impact Assessment Authority (SEIAA). The depot 

construction will require an Environmental Assessment and Management Plan in line 

with the provisions of this plan 

For other sub-projects the addressal of environmental impacts shall be through 

conformance to the checklist of environmental provision in the DPR Preparation. 
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Integration of environmental management measures in the DPR preparation shall be 

through inclusion of contract clauses in the tender documents during pre-construction / 

construction or post construction stage for identified management measures. In case of 

operation stage, the Operations Manual including ESMP is to be followed as a guideline 

and activities relevant to the project component are to be formulated and implemented by 

the Implementing Agency.  

6.12     GAPS IN REGULATORY SYSTEM 

The environmental and social impacts that are likely in the project are to be addressed in 

accordance with the applicable policies, guidelines and legislations in force in the country 

and in accordance with the World Bank Guidelines. A critical review of legislative 

support available for addressing the identified impacts in the project indicates a 

comprehensive legal regulatory system that exists in India. With reference to the gaps 

between the World Bank guidelines and regulatory system the Gap Table is presented 

below ( 

Table 6-6). 

Table 6-6: Gap Table 

Sl.No. 
Environmental / 

Social Aspects 

Addressal 

through WB 

Safeguards 

National 

Legislation 
Gap Identification 

1. Protection of 

Natural Resources 
· Environmental 

Assessment 

(OP 4.01); 

· Natural 

Habitats (OP / 

BP 4.04) 

· Forest 

(Conservation) 

Act, 1980 as 

amended in 

1988 

· Wild Life 

Protection Act, 

1972 

· CRZ 

Regulation of 

MoEF, 2011 

The WB safeguards provide 

for protection of natural 

resources of natural habitats 

but have generic approach 

towards coastal zone 

protection. This is addressed 

through the national 

regulation on CRZ. Hence, no 

gaps in legislations are 

identified. 

2. Protection of 

Cultural Resources 
· Physical 

Cultural 

Resources 

(OP/BP 4.11) 

· Ancient 

Monuments 

and 

Archaeological 

sites and 

Remains 

While WB Safeguards 

provide for demarcation of the 

precincts, the National 

Legislation provides for 

demarcation of prohibited 

area (100 m around the 
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Sl.No. 
Environmental / 

Social Aspects 

Addressal 

through WB 

Safeguards 

National 

Legislation 
Gap Identification 

(Amendment 

and Validation) 

Act, 2010 

Archaeological Property) and 

regulated area (200 m around 

the Archaeological Property). 

The specific provisions of the 

national legislations 

effectively address issue of 

protection of Cultural 

Resources and hence, no gaps 

in legislations are identified. 

3. Air, Noise and 

Water Pollution 
· Environmental 

Assessment 

(OP 4.01); 

· The 

Environment 

(Protection) 

Act, 1986 

· Water 

(Prevention and 

Control of 

Pollution) Act, 

1974 as 

amended in 

1978 and 1988 

· Noise Pollution 

(Regulation 

and Control) 

Rules, 2000 

While the World Bank 

safeguards provide for control 

of the pollution on 

environmental elements 

through appropriate measures, 

the national legislations 

provide for effective 

implementation of the 

measures through the 

indicated acts. Together, the 

safeguards and legislations 

complement to address the 

environmental pollution. 

Hence, no gaps in legislations 

are identified. 

4. Accident and 

Hazard Prevention 
· Environmental 

Assessment 

(OP 4.01); 

· Hazardous 

Wastes 

(Management 

and Handling) 

Rules, 1989 

· Chemical 

Accidents 

(Emergency 

Planning, 

Preparedness 

and Response) 

World Bank safeguards 

generically address through 

the OP 4.01. Specific 

guidance and implementation 

is through the national 

legislations, which effectively 

addresses the issue. Hence, no 

gaps in legislations for 

addressal of the issue are 

identified. 
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Sl.No. 
Environmental / 

Social Aspects 

Addressal 

through WB 

Safeguards 

National 

Legislation 
Gap Identification 

Rules, 1996 

5 Resettlement · Involuntary 

Resettlement 

(OP/BP 4.12); 

· National Policy 

on 

Resettlement 

and 

Rehabilitation 

Policy (NRRP, 

2007) 

· The Right to 

Fair 

Compensation 

and 

Transparency 

in Land 

Acquisition, 

Rehabilitation 

and 

Resettlement 

Act, 2013 

Both the WB Safeguards and 

National legislations are 

complemented by the state 

level legislative support for 

addressing the resettlement 

impacts and hence no gaps are 

identified in this aspect. 

 

6.13    CAPACITY BUILDING 

6.13.1 Existing Characteristics of the Implementing Agencies 

The ESCBSP shall be implemented through different types of Implementing Agencies 

(IAs) in the city. As mentioned in chapter 5, all cities availing the bus funding scheme 

under the NURM have to form Special Purpose Vehicles (SPVs) for operation and 

maintenance of city bus services. Jaipur have formed a SPV to operate the city bus 

service. The nature of the IAs and their mandate has been given in  

Table 0-. 

Table 0-6: Characteristics of the Implementing Project Agencies 

S. 

No. 

Project 

Cities 

Name of Implementing 

Agencies 

Nature of 

Implementing Agencies 
Mandate 

1. Jaipur Jaipur City Transport 

Services Ltd. (JCTSL) 

SPV for Bus Operations To operate and maintain city 

bus services 
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2. Ministry of Urban Development Project Management 

Unit at the National 

Level at MoUD 

To supervise project 

implementation under the 

ESCBSP. 

6.14    CURRENT TECHNICAL CAPACITY OF THE IMPLEMENTING AGENCIES 

The current technical capacity of the IAs in the city ranges from being very limited to 

non- existent with respect to undertaking environment and social impact assessment and 

to implement safeguard measures. The current situation has been shown in the  

Table 0-. 

Table 0-7: Current Technical Capacity of the IAs 

S. 

No. 

Project 

Cities 

Staff involved 

in planning 

and 

implementation 

of 

Environment 

and Social 

Issues 

Experience 

of 

Environment 

Impact 

Assessment 

Experience of 

Environmental 

Safeguard 

Implementation 

Experience of 

Social Impact 

Assessment 

Experience of 

Social 

Environmental 

Safeguard 

Implementation 

1. Jaipur NIL NIL NIL NIL; Land for 

development 

of depots is 

made 

available to 

JCTSL free 

from 

encumbrance 

either by the 

Municipal 

Corporation or 

Development 

Authority 

NIL; 

Responsibility is 

of the agency 

acquiring the 

land and not 

JSCTSL 

6.15    STAFF REQUIREMENT OF THE IA FOR ESMP IMPLEMENTATION 

Based on the situation assessment, the technical capacity enhancement requirement has 

been detailed in  

                                      Table 0-.  

                                      Table 0-8: Staff Requirement Assessment for the IAs 

S. 

No. 
Project Cities Staff Requirement 

Type of Staff to be 

provided 

Skill Requirements of 

the staff* 

1. Jaipur Environment and Appoint one Environment Minimum 5 years of 
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S. 

No. 
Project Cities Staff Requirement 

Type of Staff to be 

provided 

Skill Requirements of 

the staff* 

Social experts at 

the PIU 

and Social officerin the PIU 

team; 

 

experience with post 

graduation in relevant 

fields; Experience in at 

least one World Bank 

funded project is 

desirable.  

6.16     TRAINING NEEDS ASSESSMENT 

The Environmental and Social Officers involved in the project need to be provided the 

basic training required for environmental awareness followed by specific aspects of Bus 

Sector Projects along with Environmental implications in the project. The training should 

cover basic principles of environmental assessment and management; mitigation plans 

and programmes, implementation techniques, monitoring methods and tools. Specific 

issues of Urban Environmental Management would need to be undertaken in separate 

sessions. Typical modules that should be present for the training session are: 

ü Sensitization of the project implementing agencies on environment and social 

aspects 

ü Introduction to Environment, Social and Resettlement Aspects 

ü Environment, social and resettlement Considerations in Urban Transport Projects 

with special reference to Bus Transport 

ü Review of EA/EMP & SIA/RAP and Integration into Design 

ü Improved co-ordination within Nodal Departments 

ü Special Issues in ESCBS 

ü Role during construction 

ü Monitoring & Reporting System 

Target groups for training would be the environment and social officers of PMU and PIU 

for all the sessions and engineers / planners / managers for orientation sessions. The 

training sessions should be followed with site visits to have a ‘hands on’ approach to the 

program. While all the modules suggested are applicable for Jaipur given the limited 



 Final Environmental Impact Assessment And Environmental Management Plan for 

Workshop cum Bus Depot at Village & Tehsil - Bagrana, District-Jaipur (Rajasthan) 

Prepared for Jaipur City Transport Services Limited (JCTSL) 

 

                                                                                                                                                103 

intervention in terms of construction activities. Suggested modules for the training 

sessions the mode of training and duration is presented in Table 0-. 

 

 

 

Table 0-9: Suggested Training Modules for Environment and Social Management 

Programme Description Participants 
Form of 

Training 

Duration/ 

Location 

Training 

Conducting 

Agency 

A. Project Planning and Preparation Stage 

Sensitization 

Workshop 
Introduction to 

Environment:  

· Basic Concept of 

environment 

· Environmental 

Regulations and Statutory 

requirements as per 

Government of India and 

World Bank 

Introduction to Social and 

Resettlement Aspects 

· Basic Concepts 

· Policy, legal and other 

Statutory requirements as 

per Government of India 

and World Bank 

Superintending 

Engineers of 

Implementing 

Agency and Project 

Director (PD) of all 

cities and 

Environmental 

Officer (EO) of the 

PMU  

 

Workshop ½ 

Working 

Day 

Environmental 

& Social 

Specialists of 

Design 

consultant / 

external 

agency 

engaged for 

capacity 

building 

Session I 

Module I Introduction to 

Environment:  

· Basic Concept of 

environment 

· Environmental 

Regulations and Statutory 

requirements as per 

Government of India and 

World Bank 

Introduction to Social and 

Engineers of 

Implementing 

agency, PMU and 

PIU (Technical 

Unit including the 

EO & SO) of all 

cities 

Lecture ¼ 

Working 

Day 

Environmental 

& Social 

Specialists of 

Design 

consultant / 

external 

agency 

engaged for 

capacity 

building 
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Programme Description Participants 
Form of 

Training 

Duration/ 

Location 

Training 

Conducting 

Agency 

Resettlement Aspects: 

· Basic Concepts 

· Policy, legal and other 

Statutory requirements as 

per Government of India 

and World Bank 

Module II Environmental 

Considerations in Urban 

Development Projects: 

· Environmental 

components affected by 

urban development in 

construction and 

operation stages 

· Activities causing 

pollution during 

construction and 

operation stages 

· Environmental 

Management Good 

Practices in Urban 

Infrastructure Projects 

Social & Resettlement 

Considerations in Urban 

Development Projects: 

· Social and Resettlement 

aspects arising during 

construction and 

operation stages 

· Social and Resettlement 

Good Practices in Urban 

Infrastructure Projects 

Engineers of 

Implementing 

agency, PMU and 

PIU (Technical 

Unit including the 

EO & SO) of all 

cities 

Workshop ¼ 

Working 

Day 

Environmental 

Specialist of 

Design 

consultant / 

external 

agency 

engaged for 

capacity 

building 

Module III Review of EIA and its 

Integration into Designs: 

· EIA Methodology  

· Environmental Provisions 

in ESCBSP 

· Implementation 

Arrangements 

· Methodology of 

Assessment of Pollution 

Engineers of 

Implementing 

agency, PMU and 

PIU. 

Lecture 

and Field 

Visit 

½ 

Working 

Day 

Environmental 

& Social 

Specialists of 

Design 

consultant / 

external 

agency 

engaged for 

capacity 

building 
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Programme Description Participants 
Form of 

Training 

Duration/ 

Location 

Training 

Conducting 

Agency 

Monitoring 

· Methodology for site 

selection of borrow areas, 

waste disposal areas etc.  

Review of SIA/RAP and 

its Integration into 

Designs: 

· SIA/RAP Methodology  

· Entitlements  

· Implementation 

Arrangements 

· Methodology of 

Assessment of Affected 

Properties 

· Methodology for 

compensation, 

resettlement site selection 

etc.  

Module IV Improved Co-ordination 

with other Departments: 

· Overview of ESCBSP 

· Environmental & Social 

Impacts 

· Statutory Permissions – 

Procedural Requirements  

· Co-operation & Co-

ordination with other 

Departments 

Engineers of 

Implementing 

agency, PMU and 

PIU  

Lecture / 

Interactive 

Sessions 

½ 

Working 

Day 

Environmental 

& Social 

Specialists of 

Design 

consultant / 

external 

agency 

engaged for 

capacity 

building 

Module V Special Issues in ESCBSP: 

· Cultural properties in 

urban areas 

· Squatters and encroachers 

· Protection of Water 

bodies 

· Protection of roadside 

plantations  

· Statutory Permissions – 

Procedural Requirements 

· Consultation and 

Counseling 

Engineers of 

Implementing 

agency, PMU and 

PIU  

Lecture ½ 

Working 

Day 

Environmental 

& Social 

Specialists of 

Design 

consultant / 

external 

agency 

engaged for 

capacity 

building 
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Programme Description Participants 
Form of 

Training 

Duration/ 

Location 

Training 

Conducting 

Agency 

B. Project Implementation Stage 

Session II 

Module VI Role during Construction 

· Roles and 

Responsibilities of 

officials/ contractors/ 

consultants towards 

protection of environment 

and resettlement 

· Implementation 

Arrangements 

· Monitoring mechanisms  

Engineers of 

Implementing 

agency, PMU and 

PIU (Technical 

Unit including the 

EO & SO) of the 

city 

Lecture / 

Interactive 

Sessions 

½ 

Working 

Day 

Environmental 

& Social 

Specialists of 

Design 

consultant / 

external 

agency 

engaged for 

capacity 

building 

Module VII Monitoring and Reporting 

System 

Engineers of 

Implementing 

agency, PMU and 

PIU (Technical 

Unit 

Lecture / 

Interactive 

Sessions 

½ 

Working 

Day 

Environmental 

& Social 

Specialists of 

Design 

consultant / 

external 

agency 

engaged for 

capacity 

building 
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CHAPTER- 7 

ENVIRONMENTAL MANAGEMENT PLAN 

7.0      INTRODUCTION 

Identification and prediction of impacts further needs to suggest the mitigative measures 

which would play a vital role in prevention of environmental degradation during 

construction and operational phase of the proposed project. This leads to preparation of 

Environmental Management Plan (EMP). Environmental Management Plan therefore 

forms an important part of EIA process. 

The Environmental Management plan is a site specific plan developed to ensure that the 

project is implemented in an environmentally sustainable manner and understand the 

potential environmental risks arising from the proposed project and take appropriate 

actions to minimize those risks. EMP also ensures that the project implementation is 

carried out in accordance with the planned design and by taking appropriate mitigative 

actions to reduce adverse environmental impacts during project’s life cycle. 

The proposed project will create certain inevitable impacts, both during construction and 

operation phase, although within permissible limits as mentioned in Chapter -5 and can 

be reduced significantly with the help of effective implementation of a well-designed 

EMP. The potential environmental impacts, which need to be regulated, are mentioned 

below: 

o Air pollution due to the emission of particulate matter and gaseous pollutants from 

Operation of D.G. Sets during power failure and vehicular movement; 

o Noise pollution due to various noise generating equipment as well as vehicular 
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Movement; 

o Water resource management to ensure continuous water supply 

o Energy conservation methods 

o Maintenance of Building Management Systems and emergency aids. 

o Occupational health hazards 

 

The EMP assigns the responsibilities for various actions identified to limit the adverse 

impacts of the project. An environmental monitoring plan and an institutional Plan 

have been proposed as part of the EMP for proper implementation and monitoring of 

mitigation measures. The cost for implementing the proposed environmental mitigation 

measures and carrying out the environmental monitoring has been worked out and is 

presented as part of the EMP for necessary budgetary allocations as part of the project 

cost. Environmental Management Plan and its costs will be incorporated in the BOQ. 

7.1   INSTITUTIONAL ARRANGEMENTS FOR THE IMPLEMENTATION OF EMAP 

Similar to the SUTP, ESCBS is to be implemented and monitored by the steering 

committee and the MoUD, GoI by a Project Management Unit (PMU). AS per the 

Environmental and Social Management Plan of the World Bank, a three-tier management 

structure is envisaged to enable effective communication and distribution of responsibilities 

between the three primary stakeholders namely the GoI, State Government and JCTSL. 

Currently there is no provision in the organizational structure and institutional mechanism 

of JCTSL for implementing and overseeing environmental and safety issues of the City 

Bus system. The PMU of ESCBS will involve Environmental Safeguard Expert and Social 

Safeguard Expert to guide the PIU that will be setup by JCTSL. The PIU will also have an 

Environment and Social Officer nominated to address the environmental and social issues  

arising in the project design and implementation as per the ESMP and Project EA/SA from 

JDA or other relevant agency. 

The supervision responsibility of the EMP lies with JCTSL. JCTSL will ensure that the 
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construction agency that is selected for building the depots will follow the guidelines of the 

EMP document. The designated officials will be supervising the same to ensure the 

inclusion of the EMP measures. Roles and responsibilities of the respective environment 

and social officers in PIU are discussed in detail in the sections below. 

Environment and Social Officer of JCTSL shall assist the Environment and Social 

Safeguard Experts at the Project Management Unit. An Engineer of the PIU set up by 

JCTSL shall be given an additional charge of overseeing the implementation of ESMP as 

well as any other environmental and social provisions as deemed fit for project 

implementation as per the regulations of the World Bank and Government of India. The 

Terms of Reference for Environmental and Social Officer shall be as indicated in the box 

below:-. 
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PIU’S ENVIRONMENTAL & SOCIAL OFFICER 

JCTSL shall nominate one officer with relevant experience in infrastructure projects as 

Environmental and Social Officer to undertake the following responsibilities. 

Roles & Responsibilities 

· Review the EA/ SA Documents prepared by the consultants and ensure adequacy under 

the World Bank Safeguard policies 

· Ensure that the project design and specifications adequately reflect the recommendations of 

the EIA/ SIA 

· To ensure the environmental clauses are adequately placed / reflected in the contractors 

bidding document for implementation of the Environmental management Plan (EMP) 

· Co-ordinate application, follow up processing and obtain requisite clearances required for the 

project, if required 

· Prepare compliance reports with statutory requirements. 

· Develop, organize and deliver training programme for the PIU staff, the contractors and others 

involved in the project implementation, in collaboration with the PMU 

· Review and approve the Contractor’s Implementation Plan for the environmental measures, 

as per the EIA and any other supplementary environmental studies that may need to be 

carried out by the PIU 

· Liaise with the Contractors and the PIU / State Implementing agency on implementation of the 

EMP 

· Liaise with various State Government agencies on environmental, resettlement and other 

regulatory matters 

· Continuously interact with the NGO’s and Community groups that would be involved in the 

project 

· Establish dialogue with the affected communities and ensure that the environmental 

concerns and suggestions are incorporated and implemented in the project 

· Review the performance of the project through an assessment of the periodic environmental 

monitoring reports submitted by the PMC; provide a summary of the same to the Project 

Director, and initiate necessary follow-up actions 

· Provide support and assistance to the Government Agencies and the World Bank to supervise 

the implementation of the EMP during the construction as well as operation stages of the 

project 



 Final Environmental Impact Assessment And Environmental Management Plan for 

Workshop cum Bus Depot at Village & Tehsil - Bagrana, District-Jaipur (Rajasthan) 

Prepared for Jaipur City Transport Services Limited (JCTSL) 

 

                                                                                                                                                111 

7.2 ENVIRONMENTAL MANAGEMENT ACTION PLAN 

In  order  to  implement  various  environmental  requirements,  all  mitigation  and  

enhancement measures have been listed in an Environmental Management Action Plan 

(EMAP) Tables below:- 
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su
ri

n
g
 a

ll
 w

o
rk

er
s 

ar
e 

p
ro

v
id

ed
 w

it
h
 

an
d

 
u
se

 
P

er
so

n
al

 
P

ro
te

ct
iv

e 
E

q
u
ip

m
en

t 
li

k
e 

h
el

m
et

, 

g
u

m
b

o
o
t,

 s
af

et
y
 b

el
t,

 g
lo

v
es

, 
n
o

se
 m

u
sk

 a
n
d

 e
ar

 p
lu

g
s;

 (
c)

 

h
ea

lt
h
 

an
d

 
sa

fe
ty

 
tr

ai
n
in

g
 

 
fo

r 
al

l 
si

te
 

p
er

so
n
n
el

; 
(d

) 

d
o
cu

m
en

te
d

 p
ro

ce
d

u
re

s 
to

 b
e 

fo
ll

o
w

ed
 f

o
r 

al
l 

si
te

 a
ct

iv
it

ie
s;

 

an
d
 (

e)
 d

o
cu

m
en

ta
ti

o
n
 o

f 
w

o
rk

-r
el

at
ed

 a
cc

id
en

ts
; 

(i
i)

 
E

n
su

re
 

th
at

 
q

u
al

if
ie

d
 

fi
rs

t-
ai

d
 

ca
n
 

b
e 

p
ro

v
id

ed
 

al
w

a
y
s.

 

E
q

u
ip

p
ed

 
fi

rs
t-

ai
d

 
st

at
io

n
s 

sh
al

l 
b

e 
ea

si
ly

 
ac

ce
ss

ib
le

 

th
ro

u
g
h

o
u
t 

th
e 

si
te

; 

(i
ii

) 
P

ro
v
id

e 
m

ed
ic

al
 i

n
su

ra
n

ce
 c

o
v
er

ag
e 

fo
r 

w
o

rk
er

s;
 

(i
v
) 

S
ec

u
re

 a
ll

 i
n

st
al

la
ti

o
n

s 
fr

o
m

 u
n
au

th
o
ri

ze
d
 i

n
tr

u
si

o
n
 a

n
d

 

ac
ci

d
en

t 
ri

sk
s;

 

(v
) 

P
ro

v
id

e 
su

p
p

li
es

 o
f 

p
o
ta

b
le

 d
ri

n
k
in

g
 w

at
er

; 

(v
i)

 P
ro

v
id

e 
cl

ea
n
 e

at
in

g
 a

re
as

 w
h

er
e 

w
o

rk
er

s 
ar

e 
n
o

t 
ex

p
o

se
d
 t

o
 

h
az

ar
d

o
u
s 

o
r 

n
o

x
io

u
s 

su
b
st

an
ce

s;
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 (
v
ii

) 
P

ro
v
id

e 
h
ea

lt
h
 a

n
d
 s

af
et

y
 o

ri
en

ta
ti

o
n
 t

ra
in

in
g
 t

o
 a

ll
 n

ew
 

w
o

rk
er

s 
to

 e
n
su

re
 t

h
at

 t
h
ey

 a
re

 a
p
p

ri
se

d
 o

f 
th

e 
b

as
ic

 s
it

e 
ru

le
s 

o
f 

w
o

rk
 a

t 
th

e 
si

te
, 
p
er

so
n
al

 p
ro

te
ct

iv
e 

p
ro

te
ct

io
n
, 
an

d
 

p
re

v
en

ti
n
g
 i

n
ju

ri
n
g
 t

o
 f

el
lo

w
 w

o
rk

er
s;

 

(v
ii

i)
 P

ro
v
id

e 
v
is

it
o
r 

o
ri

en
ta

ti
o
n
, 

if
 v

is
it

o
rs

 t
o
 t

h
e 

si
te

 c
an

 g
ai

n
 

ac
ce

ss
 t

o
 a

re
as

 w
h
er

e 
h
az

ar
d
o
u
s 

co
n
d

it
io

n
s 

o
r 

su
b

st
an

ce
s 

m
ay

 

b
e 

p
re

se
n
t.

 E
n
su

re
 a

ls
o
 t

h
at

 v
is

it
o
r/

s 
d

o
 n

o
t 

en
te

r 
h
az

ar
d

 a
re

as
 

u
n
es

co
rt

ed
;  

(i
x
) 

E
n
su

re
 t

h
e 

v
is

ib
il

it
y
 o

f 
w

o
rk

er
s 

th
ro

u
g
h
 t

h
ei

r 
u
se

 o
f 

h
ig

h
 

v
is

ib
il

it
y
 v

es
ts

 
w

h
en

 
w

o
rk

in
g

 i
n
 o

r 
w

al
k
in

g
 t

h
ro

u
g
h
 h

ea
v
y
 

eq
u
ip

m
en

t 
o
p

er
at

in
g
 a

re
as

;  

(x
) 

E
n
su

re
 m

o
v
in

g
 e

q
u
ip

m
en

t 
is

 o
u
tf

it
te

d
 w

it
h
 a

u
d

ib
le

 b
ac

k
-u

p
 

al
ar

m
s;

 

(x
i)

 M
ar

k
 a

n
d

 p
ro

v
id

e 
si

g
n
 b

o
ar

d
s 

fo
r 

h
az

ar
d
o

u
s 

ar
ea

s 
su

ch
 a

s 

en
er

g
iz

ed
 e

le
ct

ri
ca

l 
d

ev
ic

es
 a

n
d

 l
in

e
s,

 s
er

v
ic

e 
ro

o
m

s 
h
o

u
si

n
g
 

h
ig

h
 v

o
lt

ag
e 

eq
u
ip

m
en

t,
 a

n
d
 a

re
as

 f
o

r 
st

o
ra

g
e 

an
d

 d
is

p
o

sa
l.

 

S
ig

n
ag

e 
sh

al
l 

b
e 

in
 a

cc
o
rd

an
ce

 w
it

h
 i

n
te

rn
at

io
n
al

 s
ta

n
d

ar
d
s 

an
d

 
b
e 

w
el

l 
k
n
o

w
n
 
to

, 
an

d
 
ea

si
ly

 
u
n
d

er
st

o
o

d
 
b

y
 

w
o

rk
er

s,
 

v
is

it
o
rs

, 
an

d
 t

h
e 

p
u
b

li
c 

as
 a

p
p
ro

p
ri

at
e.

 

(x
ii

) 
D

is
al

lo
w

 w
o

rk
er

 e
x
p
o

su
re

 t
o
 n

o
is

e 
le

v
el

 g
re

at
er

 t
h
an

 8
5
 

d
B

A
 f

o
r 

a 
d

u
ra

ti
o

n
 o

f 
m

o
re

 t
h
an

 8
 h

o
u
rs

 p
er

 d
ay

 w
it

h
o

u
t 

h
ea

ri
n
g
 p

ro
te

ct
io

n
. 
T

h
e 

u
se

 o
f 

h
ea

ri
n
g
 p

ro
te

ct
io

n
 s

h
al

l 
b
e 

en
fo

rc
ed

 a
ct

iv
el

y
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o
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am

p
 M

an
ag
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en
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A
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o
m

m
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d
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io
n

 

Im
p

ac
t 

o
n
 h

ea
lt

h
 a

n
d
 s

af
et

y
 

o
f 

la
b
o

u
rs

 

§
 T

h
e 

co
n
tr

ac
to

r 
sh

al
l 

p
ro

v
id

e,
 

if
 

re
q

u
ir

ed
, 

er
ec

t 
an

d
 

m
ai

n
ta

in
 
n
ec

es
sa

ry
 
(t

em
p

o
ra

ry
) 

li
v
in

g
 
ac

co
m

m
o

d
at

io
n
 

an
d

 a
n
ci

ll
ar

y
 f

ac
il

it
ie

s 
d

u
ri

n
g
 t

h
e 

p
ro

g
re

ss
 o

f 
w

o
rk

 f
o

r 

la
b
o

u
r 

to
 s

ta
n
d

ar
d

s 
an

d
 s

ca
le

s 
ap

p
ro

v
ed

 b
y
 t

h
e 

E
n
g
in

ee
r 

§
 C

o
n
tr

ac
to

r 
sh

al
l 

fo
ll

o
w

 
al

l 
re

le
v
an

t 
p

ro
v
is

io
n
s 

o
f 

th
e 

F
ac

to
ri

es
 

A
ct

, 
1
9
4

8
 

an
d
 

th
e 

B
u
il

d
in

g
 

&
 

o
th

er
 

C
o

n
st

ru
ct

io
n
 W

o
rk

er
s 

(R
eg

u
la

ti
o

n
 o

f 
E

m
p

lo
y
m

en
t 

an
d

 

C
o

n
d

it
io

n
s 

o
f 

S
er

v
ic

e)
 

A
ct

, 
1

9
9
6

 
fo

r 
co

n
st

ru
ct

io
n
 

&
 

m
ai

n
te

n
an

ce
 o

f 
la

b
o
r 

ca
m

p
. 
 

§
  

C
o

n
st

ru
ct

io
n
 

ca
m

p
s 

sh
al

l 
n
o

t 
b

e 
p

ro
p
o

se
d

 
w

it
h
in

 

1
0
0
0

m
 f

ro
m

 t
h
e 

n
ea

re
st

 h
ab

it
at

io
n
 t

o
 a

v
o

id
 c

o
n
fl

ic
ts

 a
n
d
 

st
re

ss
 
o

v
er

 
th

e 
in

fr
as

tr
u
ct

u
re

 
fa

ci
li

ti
es

, 
w

it
h
 
th

e 
lo

ca
l 

co
m

m
u
n
it

y
. 

T
h
e 

lo
ca

ti
o

n
, 

la
y
 o

u
t 

an
d

 b
as

ic
 l

ab
o

u
r 

ca
m

p
 

sh
al

l 
b

e 
su

b
m

it
te

d
 

to
 

E
n
g
in

ee
r 

p
ri

o
r 

to
 

th
em

 

co
n
st

ru
ct

io
n
. 

 
T

h
e 

co
n
st

ru
ct

io
n
 
sh

al
l 

co
m

m
en

ce
 
o

n
ly

 

u
p

o
n
 t

h
e 

w
ri

tt
en

 a
p
p
ro

v
al

 o
f 

th
e 

E
n
g
in

ee
r 

- 
In

 c
h
ar

g
e.
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n
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§
 T

h
e 

C
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n
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l 
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n
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n
d

 m
ai

n
ta

in
 a

ll
 l
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u
r 
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m
m

o
d
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n
 i

n
 s

u
ch

 a
 f
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h
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n
 t

h
at

 u
n
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n
ta

m
in

at
ed

 

w
at

er
 i

s 
av

ai
la

b
le

 f
o
r 

d
ri

n
k
in

g
, 

co
o

k
in

g
 a

n
d

 w
as

h
in

g
. 

w
it

h
in

 t
h
e 

p
re

ci
n
ct

s 
o

f 
ev

er
y
 w

o
rk

p
la

ce
 i

n
 a

n
 a

cc
es

si
b
le

 

p
la

ce
, 

as
 p

er
 
st

an
d

ar
d

s 
se

t 
b
y
 
th

e 
B

u
il

d
in

g
 
an

d
 o

th
er

 

C
o

n
st

ru
ct

io
n
 W

o
rk

er
s 

(R
eg

u
la
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o

n
 o

f 
E

m
p

lo
y
m
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t 

an
d

 

C
o

n
d

it
io

n
s 

o
f 

S
er

v
ic

e)
 A

ct
, 

1
9

9
6
).

 T
h
e 

co
n
tr

ac
to

r 
sh

al
l 

al
so

 g
u
ar

an
te

e 
th

e 
fo

ll
o

w
in

g
: 

 

§
 S

u
p

p
ly

 o
f 

su
ff

ic
ie

n
t 

q
u
an

ti
ty

 o
f 

p
o

ta
b

le
 w

at
er

 (
as

 p
er

 I
S

) 

in
 e

v
er

y
 w

o
rk

p
la

ce
/l

ab
o

r 
ca

m
p

 s
it

e 
at

 s
u
it

ab
le

 a
n
d

 e
as

il
y
 

ac
ce

ss
ib

le
 

p
la

ce
s 

an
d

 
re

g
u
la

r 
m

ai
n
te

n
an

ce
 

o
f 

su
ch

 

fa
ci

li
ti

es
. 

�
 I

f 
an

y 
w

at
er

 s
to

ra
ge

 t
an

k 
is

 p
ro

vi
de

d 
th

at
 

sh
al

l 
b
e 

k
ep

t 
su

ch
 t

h
at

 t
h
e 

b
o

tt
o

m
 o

f 
th

e 
ta

n
k
 i

s 
at

 l
ea

st
 

1
m

t.
 f

ro
m

 t
h
e 

su
rr

o
u
n
d

in
g
 g

ro
u
n
d

 l
ev

el
. 

 

§
 I

f 
w

at
er

 
is

 
d
ra

w
n
 

fr
o

m
 

an
y
 

ex
is

ti
n
g
 

w
el

l,
 

w
h
ic

h
 

is
 

w
it

h
in

 
3

0
m

t.
 

p
ro

x
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y
 

o
f 

a
n

y
 

to
il

et
, 

d
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in
 

o
r 

o
th

er
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u
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o
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p
o
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u
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o
n
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th
e 

w
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al
l 

b
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d
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 b
ef

o
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w
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 i
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u
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d
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o
r 

d
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n
k
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g
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§
 A

ll
 s

u
ch

 w
el

ls
 s

h
al

l 
b

e 
en

ti
re

ly
 c

o
v
er

ed
 a

n
d

 p
ro

v
id

ed
 

w
it

h
 a

 t
ra

p
 d

o
o
r,

 w
h
ic

h
 w

il
l 

b
e 

d
u
st

 p
ro

o
f 

 A
 r

el
ia

b
le

 

p
u
m

p
 s

h
al

l 
b

e 
fi

tt
ed

 t
o

 e
ac

h
 c

o
v
er

ed
 w

el
l.

 T
h
e 

tr
ap

 d
o
o
r 

sh
al

l 
b

e 
k
ep

t 
lo

ck
ed

 a
n
d

 o
p

en
ed

 o
n
ly

 f
o

r 
cl

ea
n
in

g
 
o
r 

in
s
p
e
c
ti
o
n
, 

w
h
ic

h
 w

il
l 

b
e 

d
o

n
e 

at
 l

ea
st

 o
n
ce

 i
n
 a

 m
o

n
th

. 
 

§
 T

es
ti

n
g
 

o
f 

w
at

er
 

sh
al

l 
b

e 
d
o

n
e 

ev
er

y
 

m
o

n
th

 
as

 
p
er

 

p
ar

am
et

er
s 

p
re

sc
ri

b
ed

 i
n
 I

S
 1

0
5
0
0

:1
9

9
1
. 

C
o

m
p

li
an

ce
 t

o
 

E
M

P
 

sh
al

l 
b
e 

re
p
o

rt
ed

 
to

 
E

n
g
in

ee
r 

ev
er

y
 

w
ee

k
. 

E
n
g
in

ee
r 

sh
al

l 
in

sp
ec
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7.3       ENVIRONMENTAL MONITORING AND REPORTING 

To ensure the effective implementation of the EMP, it is essential that an effective 

monitoring programme be designed and carried out. The purpose of the monitoring 

programme is to ensure that the envisaged purpose of the EMP and desired benefits to 

the target population are achieved. The broad objectives of the monitoring programme are 

the following: 

· To evaluate the implementation of mitigation measures proposed in the EMP; 

· To evaluate the adequacy of Environmental Impact Assessment; 

· To suggest improvements in management plan, if required; and 

· To satisfy the legal and community obligations 

The following  components of  the  environment  shall  be  monitored  at  the  depots and  

Central Workshop: 

· Air quality 

· Surface water quality 

· Ground water quality 

· Noise levels 

· Tree plantation 

For each of the environmental components, the monitoring plan specifies the 

parameters to be monitored; locations of monitoring; frequency of monitoring and 

duration. The monitoring plan also specifies the applicable standards, and implementation 

and supervising responsibilities. 

Air, Noise and Water Quality monitoring shall be carried out at the depots by an 

agency/ lab approved by the Pollution Control Board, as per RSPCB norms and report 

submitted annually to RSPCB 
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                                     Table 7-2: Environmental Monitoring Plan 

AIR QUALITY MONITORING 

Parameter PM, SO2,NOx, CO and Pb 

Sampling High volume air sampler .Use method specified by CPCB for analysis 

Standards National Ambient Air Quality (NAAQ) Standards set by CPCB 

Frequency Thrice (except monsoon) per year during Construction stage and  

Duration Continuous 24 hours / or for 1 full working day 

Locations At each Depot and Workshop 

Measures 
Wherever air pollution parameters increase above specified 

Implementation 
Contractor through RSPCB approved monitoring agencies during 

Supervision Environmental Officer, PIU 

WATER QUALITY MONITORING 

Parameter pH, BOD, COD, TDS, Pb, Oil & Grease, Detergents, Cu, Cd, Zn, 

Sampling 
Grab sample collected from source and analysis as per standard 

Standards 
Indian standards for Inland Surface Water (IS: 2296, 1982) and for 

Frequency Thrice a year during construction stage and  operation stage 

Duration One - time grab sampling 

Location Out fall points at each depot and central workshop, bore well sample 

 At location of increased water pollution, all inflow channels shall be 

Implementation RSPCB approved monitoring agencies, with prior notice to 

Supervision Environmental Officer, PIU 

NOISE LEVEL MONITORING 
Parameter Noise level on dB(A) scale 

Sampling Measure equivalent noise levels using an integrated noise level meter 

Standards Noise Pollution (Regulation and Control) Rulers, 2000 

Frequency Thrice each year during construction and operation stage 

Duration Reading to be taken at 15 seconds interval for 15 minutes every hour 

Location One Outdoor location in depot , one neat DG set 

Measures In case of noise levels causing disturbance to the sensitive receptors, 

Implementation RSPCB approved monitoring agencies, with prior notice to 

Supervision Environmental Officer, PIU 

SURVIVAL RATE OF PLANTATION 
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7.4 CAPACITY BUILDING AND TRAINING 

The Environmental and Social Officer involved in the project shall be provided the 

basic training required for environmental awareness followed by specific aspects of 

City Bus/ depot projects along with Environmental implications for the project. The 

training should cover basic principles of environmental assessment and management; 

mitigation plans and programmes, implementation techniques, monitoring methods and 

tools. Specific issues of Urban Environmental Management would need to be 

undertaken in separate sessions. Typical modules that should be present for the training 

session are: 

· Sensitization of the project implementing agencies on environment and social 

aspects 

· Introduction to Environment, Social and Resettlement Aspects 

· Environment, social and resettlement Considerations in Urban Development 

Projects 

· Review of EA/ EMP & SIA and integration into design 

· Improved co-ordination within Nodal departments 

· Special issues in ESCBS 

· Role during construction 

· Monitoring & reporting system 

The environment and social officer of the PIU set up by JCTSL as well as depot 

managers shall attend the above sessions and workers/ drivers for orientation sessions. 

 

 

Parameter Survival rate 

Sampling Visual observation 

Frequency Thrice  each year till the tree reaches 2 m height 

Location All along the compound wall of depots 

Implementation Contractor 

Supervision Environmental Officer, PIU 
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7.5 COST ESTIMATES OF ENVIRONMENTAL MANAGEMENT PLAN 

The cost estimates have been worked out for the measures recommended for 

environmental impact mitigation and environmental enhancement. Monitoring cost is 

an annually recurring cost and only the cost for the first year has been included. 

Table-7.3 ENVIRONMENTAL MONITORING  PLAN 

S.NO ITEM Total Cost (INR) 

 

1. 

Rain water harvesting system including laying of pipelines, 

sedimentation tanks and rainwater harvesting pits/ tubes @ Rs 

2,00,000/ site at work shop cum bus depot at bagrana 

 

6,00,000 

2. Installation  of Water  Recycling  Plant  at  Bus Washing  systems  

including treatment systems, civil works for tanks and pipelines at 

all depots @ Rs5,00,000/ depot 

5,00,000 

3. Installation of SPV Power Plant at Depot Covered under project costs 

4. Tree Plantation/ landscaping along the periphery of depot  1,00,000 

 

5. 

Oil intercepting chamber at outfall points, maintenance shed drains 

and rainwater recharging tubes, assuming four numbers per site @ Rs 

40,000/ unit 

 

1,60,000 

6. Training/Environmental Awareness Programs / year (lump-sum) 1,00,000 

7. Concrete/asphalt paving of depots Included in the civil costs 

of the depot project 
8. Protective gear for workers (safety goggles, gloves, face shields, ear 

muffs) @ Rs 50,000/ site 

50,000 

9. Emergency full body safety shower, eye wash fountain etc. at bagrana 

depot @ Rs 30,000/ site 

30,000 

10. Fire safety equipment Included  in  project costs 

11. Installation of electric fly catching machine, 3 numbers at site@ 

Rs.25,000/- 

75,000 

12. Drinking Water Purifiers, 2 numbers at each site@ Rs 16,000 28,000 

 Environmental Monitoring Costs for the first year (construction stage) 

13. Air Quality @ Rs 40,000/ site / year for 1 site thrice a year 1,20,000 

14. Noise Levels @ Rs 3,500/ site/ year for 1 site thrice a year 10,500 

15. Water Quality @Rs 10000/yearx2 (surface and ground water) for 1 

sites thrice a year 

60,000 

 TOTAL 1833500/- 
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LIST OF ANNEXURES 

S.NO Particulars ANNEXURES 

1. Land Documents ANNEXURE-I 

2. Legal Frame work & Standards for 

Environmental Pollutants 

ANNEXURE-II 

3. Letter to JVVNL regarding electricity ANNEXURE-III 

4. Contour Plan ANNEXURE-IV 

5. Site Plan  ANNEXURE-V 

6. Time, Elevation & Section Plan ANNEXURE-VI 

7. Layout Plan Showing Rain Water 

Harvesting 

ANNEXURE-VII 

8. Layout Plan Showing access road to 

temple 

ANNEXURE-VIII 

9. Biological Diversity ANNEXURE-IX 

10. Rain Water  Harvesting ANNEXURE-X 

11. Executive summary of EIA/ EMP in 

Hindi for Public Consultation 

ANNEXURE-XI 

12. Minutes Of Meeting During The 

Public Consultation Period 

ANNEXURE-XII 

13. ESMP Public Consultation Report ANNEXURE-XIII 
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ANNEXURE-I 











 

   ANNEXURE-II 



        POLICY, LEGAL & ADMINISTRATIVE 

FRAMEWORK 
This p a r t  covers the required policy, legal and administrative framework required for 

implementing the GEF-V project in Village & Tehsil - Bagrana, District-Jaipur 

(Rajasthan). 

ENVIRONMENTAL REGULATORY STRUCTURE 

The principal environmental regulatory agency in India is the Ministry of Environment 

& Forests (MoEF), New Delhi. MoEF formulates environmental policies and gives 

clearances for projects under various sectors. The Ministry of Environment and 

Forests (MoEF) has set up regional offices, with each region having an office. Central 

Pollution Control Board (CPCB) is a statutory authority attached to the MoEF and 

located in New Delhi. Its main responsibilities include planning and implementing water 

and air pollution programs; advising the Central Government on water and air pollution 

programs; setting air and water standards; and co-coordinating with the various State 

Pollution Control Boards. 

Rajasthan State Pollution Control Board has the mandate for environmental 

management at the state level, with emphasis on air and water quality. The board is 

responsible for planning and executing state-level air and water initiatives; advising 

state government on air, water and industry issues; establishing standards based on 

National Minimum Standards; enforcing and monitoring of all activities within the state 

under the Air Act, the Water act and the Cess Act, etc.; conducting and organizing public 

hearings for projects as defined by the various Acts and as stipulated by the 

Amendment (April 1997) to the EIA Act and issuing No-objection Certificates (NOC) 

for projects. The NOC from the RSPCB in pursuant to the Water (Prevention and 

Control of Pollution) Act of 1974, the Cess Act of 1977 and the Air (prevention and 

Control of Pollution) Act of 1981 is mandatory for industrial projects. The Rajasthan 

State Forest Department is responsible for the protection and managing the forest 

designated areas within the state. 

APPLICABILITY OF ENVIRONMENTAL REGULATIONS TO THE PROJECT 

           A few major legislations which are relevant for the project are examined as follows: 



Environmental Protection Act 1986  and Environmental  Protection Rules, 1986 

amended in 1993 

The Environment (Protection) Act is an umbrella legislation that authorizes the central 

government to protect and improve environmental quality, control and reduce pollution 

from all sources, and prohibit or restrict the setting and /or operation of any industrial 

facility on environmental grounds. The Environment (Protection) Rules lay down 

procedures for setting standards of emission or discharge of environmental pollutants. 

As per EPA rules, the Central Government may take into consideration the following 

factors while prohibiting or restricting the location of industries and carrying on of 

processes and operations in different areas: 

1. Standards for quality of environment in its various aspects laid down for an area. 

2. The maximum allowable limits of concentration of various environmental pollutants 

(including noise) for an area. 

3. The likely emission or discharge of environmental pollutants from an industry, process 

or operation proposed to be prohibited or restricted. 

4. The topographic and climatic features of an area. 

5. The biological diversity of the area which, in the opinion of the Central Government 

needs to be preserved. 

6. Environmentally compatible land use. 

7. Net adverse environmental impact likely to be caused by an industry, process or 

operation proposed to be prohibited or restricted. 

8. Proximity to a protected area under the Ancient Monuments and Archaeological Sites and 

Remains Act, 1958 or a sanctuary, National Park, game reserve or closed area notified as 

such under the Wild Life (Protection) Act, 1972 or places protected under any treaty, 

agreement or convention with any other country or countries or in pursuance of any 

decision made in any international confcrcnce1 association or other body. 

9. Proximity to human settlements. 

10. Any other factor as may be considered by the Central Government to be relevant to the 

protection of the environment in an area. 

Several components and activities associated with the project will come under the 



purview of this umbrella legislation and the acts, rules and amendments that were made 

under the above mentioned provisions, a few are mentioned below while the others 

are elaborated under the specific acts in the following sections. 

The waste water from the depots that is discharged from the Depots will have to 

follow the standards stipulated in the rules as provided by WBO.(in ANNEXURE – A). 

Noise standards for automobiles have been notified in Part 'E', Schedule-VI of 

Environment (Protection) Rules, 1986, as amended on 19th May, 1993 and are 

provided by WBO (in ANNEXURE – B). Those pertaining to buses will be applicable 

to the fleet in the city. 

Noise limit for diesel generator sets (up to 1,000 KVA) manufactured on or after the 

21st January, 2005 has been set under the Environmental Protection Rules and are 

provided in ANNEXURE – C. The Ministry of Environment & Forests has notified 

noise limits for diesel generator sets (up to 1,000 KVA) applicable at the 

manufacturing stage vide GSR 371(E), dated 17.5.2002 and its amendments. As per 

this notification the new diesel generator sets (up to 1,000 KVA) manufactured on 

or after 1.1.2005 shall be provided with integral acoustic enclosures at the 

manufacturing stage and shall comply with noise limit of 75 dBA at 1 m (Sound  

Pressure Level).The notification also prescribes that for the existing generator sets (up 

to 1,000 KVA), as well as, all generator sets more than 1,000 KVA that the noise level 

shall be controlled by providing an acoustical enclosure or by treating the room 

acoustically at the user’s end. It further prescribes that the aforesaid acoustic enclosure 

or acoustic treatment of the room shall be designed for minimum 25 dB (A) insertion 

loss or for meeting the ambient noise standards, whichever is on the higher side. At the 

user’s end the State Pollution Control Boards / Pollution Control Committees shall 

implement the rules. Generators used at the depots will have to adhere to the above norms. 

Environmental Impact Assessment Notification, 2006 

This is the major national level legislation based on which the requirement for 

mandatory environmental clearance on the basis of a detailed Environmental Impact 

Assessment of the project is gauged. As per this EIA notification 2006, projects or 

activities are categorized as A or B based on their potential to impact the environment. 



Category ‘A’ projects which are high impact projects in the Schedule shall require 

prior Environmental clearance from the Ministry of Environment and Forests on the 

recommendations of an Expert Appraisal Committee. All projects or activities included, 

as Category ‘B’ in the Schedule will require prior environmental clearance from the 

State/Union territory Environment Impact Assessment Authority. 

While City Bus Modernisation Plan by itself does not come under the purview of EIA 

Notification, Depot development proposed under the plan can come under building and 

construction projects are included in item no: 8(a) of schedule of MoEF notification2006 

with following categorization: 

Categorization of the Project under EIA Notification 2006 

The screening of the project depots as per EIA notification, 2006 is provided in Table 2.3 

           Screening of the Project Roads as per EIA Notification 

 

TYPE OF PROJECT CATEGORY A  CATEGORY B  GENERAL CONDITION 

Building and 

Construction 

projects 

 

- 
≥20000 sq.mts and 

<1,50,000sq.mts. 

of built-up 

area# 

#(built up area for covered 

construction; in the case of 

facilities open to the sky, it will be 

the activity area ) 

BUS DEPOT AREA 
 (SQ M) 

APPLICABILITY OF EIA 
NOTIFICATION, 2006 

Vidyadhar Nagar B 8,000 Not applicable 

Sanganer 15,000 Not applicable 

 

Transport Nagar (Todi) 

 

20,000 

Not applicable, as activity area (Bus 

washing stations, fuel stations, 

Stores, office building, cafeteria, 

stores, tyre workshop, denting, 

painting and maintenance sheds) is  

less than 2500 sq.  

Workshop cum Bus Depot at 

Village & Tehsil - Bagrana, 

District-Jaipur (Rajasthan) 

 

  25,302.04 
Not applicable, Time Office (Ground 

+ First), Heavy Docking & Store, 7 

Maintenance Sheds, Denting, 

Painting , Workshop, canteen With 

Medical Dispensary and the 

Basement Idle Parking 



Hence, the four depot projects which are currently being considered by JCTSL 

under this project do not require environmental clearance under this notification. 

However additional depots, Central Workshop project and City Bus Interchange station 

components that will be taken up in the future, will need to be screened for applicability 

of this act based on the specific scale of the individual projects. 

Environmental Impact Assessment (Aravalli) Notification 1992 

This Act restricts certain activities in specified area of Aravalli Range, which are 

causing Environmental Degradation in the Region. Though part of Aravalli ranges exist in 

the north of Jaipur city, the study region does not fall in the specified area mentioned 

in the notification. 

Water (Prevention & Control of Pollution) Act, 1974 and Rajasthan Water (Prevention 

& Control of Pollution) Rules, 1975 amended in 2010 

The Water (Prevention and Control of Pollution) Act, 1974 resulted in the 

establishment of the Central and State level Pollution Control Boards (CPCB and 

SPCB), whose 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 similarly. The Act vests regulatory 

authority in the state boards and empowers these boards to establish and enforce effluent 

standards for factories discharging pollutants into bodies of water. 

In compliance with the directions under section 18 (1) b of this act, industries were 

classified as Red/Orange and Green by RSPCB for the consent mechanisms. There are 

three types of consent issued under the provisions of Water (P & CP) Act 1974 and Air (P 

& CP) Act, 1981. 

1. Consent to Establish: All the industries and activities needing consent must obtain 

consent to establish before actual commencement of the works for establishing the 

industry/activity. 

2. Consent  to  Operate:  This  consent  needs  to  be  taken  before  actual  

commencement  of production including trial production. This consent is valid for 

certain duration. 

3. Renewal of Consent to Operate: The consent to operate is renewed after certain period. 



An application for obtaining consent from the state board is required for establishing an 

industry, process or operation which is likely to discharge effluent to a stream, well, 

sewer or land under Section 25 of the Act in Form XIII or Form III A. 

Every person carrying on an industry, operation or process requiring consent under 

Section 25 of the Water (Prevention and Control of Pollution) Act, 1974 (6 of 1974) or 

under section 21 of the Air (Prevention and Control of Pollution) Act, 1981 (14 of 

1981) or both or authorization under the Hazardous Wastes (Management and 

Handling) Rules, 1989 issued under the Environment (Protection) Act, 1986 (29 of 

1986) shall submit an environmental audit report for the financial year ending the 31st 

March in Form V to the concerned State Pollution Control Board on or before the 

thirtieth day of September every year, beginning 1993. 

The earlier categorization by RSPCB dt. 2010 did not include Automobile workshops and 

none of the depots are reported to have obtained /renewed consent to operate from 

RSPCB. As per the official order of RSPCB dt. 7/3/2013, ‘Integrated Road Transport 

Workshop and Authorized service centers are listed under the Red Category, Item 68. 

Water  (Prevention  &  Control  of  Pollution)  Cess  Act,  1977  &  Rajasthan  Water 

(Prevention & Control of Pollution) Cess Rules, 1978. 

The Water Cess Act of 1977 was passed to help meet the expenses of the Central and 

State water boards. The Act creates economic incentives for pollution control through a 

differential tax structure (higher rates applicable to defaulting units) and requires local 

authorities and certain designated industries to pay a Cess (tax) for water 

consumption. To encourage capital investment in the pollution control, the Act gives a 

polluter a 25% rebate of the applicable Cess upon installing effluent treatment 

equipment and meeting the applicable norm. 

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

&Control of Pollution) Rules, 1983 

The Air (Prevention and Control of Pollution) Act, 1981, empowers the Rajasthan Sate 

Pollution Control Board) to enforce air quality standards set by the CPCB. ‘Any industry, 

operation or process or an extension and addition thereto, which is likely to discharge 

sewerage or trade effluent into the environment or likely to emit any air pollution’ into the 



atmosphere will have to obtain consent of the State Pollution Control Board under the 

provisions of Water (P & CP) Act, 1974 and Air (P & CP) Act, 1981.Industries are 

required to obtain a Consent to establish/operate in the prescribed forms. As per the 

official order of RSPCB DT. 7/3/2013, ‘Integrated Road Transport Workshop and 

Authorized service centers are listed under the Red Category of Industries, Item 68. 

Noise (Pollution Control & Regulation) Rules, 2000 

To regulate and control noise pollution, the Government has issued various notifications 

under the Environment (Protection) Act, 1986. The Noise Pollution (Regulation & 

Control) Rules, 2000, specifies the ambient noise standard for residential, commercial, 

industrial and silence zone area for day time and night time. The State Government 

designates an authority, which includes District Magistrate, Police Commissioner or any 

other officer designated for the purpose of maintaining ambient air quality standards as 

per the rules in force any time. The project attracts provisions of these rules in case of 

construction and operation activities towards regulation of noise.  

The Depots are expected to maintain the noise levels prescribed for industrial area 

(75 dBA Leq day and 70 dBA Leq nights). Silence zone is defined as an area 

comprising not less than 100 meters around hospitals, educational institutions and 

courts. It may be noted that Vidyadhar Nagar depot, is located in a silence zone, 

owing to the presence of a school in the adjoining plot and the noise limits are 50dBA 

Leq day and 40 dBA Leq nights. 

Manufacture, Storage & Import of Hazardous Chemical Rules, 1989. 

The principal objective of the regulation is the prevention of major accidents arising from 

industrial activity, the limitation of the effects of such accidents both on humans and the 

environment and the harmonization of the various control measures and the agencies to 

prevent and limit major accidents. The industrial activities covered by the regulation are 

defined in terms of process and storage methods involving specified hazardous 

chemicals. Hazardous substances include flammables; explosives; heavy metals such as 

lead, arsenic and mercury; nuclear and petroleum fuel by product; dangerous 

microorganism; and synthetic chemical compounds like DDT and dioxins. This rule 

shall apply to, 



a) An industrial activity in which a hazardous chemical, which satisfies any of 

the criteria laid down in its Schedule; and 

b) Isolated storage in which there is involved a threshold quantity of a hazardous 

chemical listed in its Schedule which is equal to or more than the threshold 

quantity specified in the Schedule for that chemical. 

An important feature of the regulation is that the storage of hazardous chemicals not 

associated with the process is treated differently from those coming under process use for 

which a different list of hazardous chemicals and their manufacture and storage 

procedures applies. The Central Pollution Control Board and the State Pollution 

Control Board, as the case may be, are the enforcement agency for these storages. The 

rules stipulate:- 

· Labeling of containers containing hazardous substances. 

· Developing Material Safety Data Sheet (MSDS) of hazardous substances. 

· Preparation of On-site Emergency Plan for chemical disaster by MAH factories in 

consultation with the Factories Inspectorate, to carry out mock-drill and to modify 

and update from time-to- time. 

· Preparation of Off-site Emergency plan, for the district, for chemical disaster,  by 

the Dy. Commissioner, with the assistance of Factories Inspectorate and other 

authorities mentioned in those Rules, and to carry out mock-drill and also to modify 

and update the Plan from time to time. 

· Issue of Improvement Notices by Factories Inspectorate. 

The bus depots have storage of new and used oil, grease, new and used coolants, 

automobile paints, AC gas filling units, new and old tyres, new and old batteries etc. 

Detailed inventory and information on the quantities at each depot should be 

collected to assess the applicability of the Rules. 

Hazardous Waste (Management, Handling and Transboundary Movement) Rules, 2008 

These rules shall apply to, 

a. An industrial activity in which a hazardous chemical, which satisfies any of the 



criteria laid down in the specific Schedules; and 

b. Isolated storage of a hazardous chemical listed in specific Schedules in a quantity 

equal to or more than the threshold quantity specified. 

An occupier who has control of an industrial activity above shall provide evidence to 

show that he has identified the major accident hazards; and taken adequate steps to 

prevent such major accidents, provide to the persons working on the site with the 

information, training and equipment including antidotes necessary to ensure their safety. 

The bus depots generate waste oil, grease, waste/used coolants, old batteries etc. 

However an exhaustive inventory and detailed information on the quantities at each 

depot was not available during this study to assess the applicability of the act.  

Detailed inventory and information on the quantities at each depot should be 

collected to assess the implications of the Rules on the depots. 

 

Battery (Management & Handling) Rules, 2001 

The Batteries (Management & Handling) Rules, 2001 regulate the collection, 

channelization and recycling as well as import of used lead acid batteries in the country. 

These rules inter-alia make it mandatory for consumers to return used batteries. All 

manufacturers / assemblers / re-conditioners / importers of lead acid batteries are 

responsible for collecting used batteries against new ones sold as per a schedule 

defined in the rules. Such used lead acid batteries can be auctioned/ sold only to 

recyclers registered with the Ministry on the basis of their possessing 

environmentally sound facilities for recycling/recovery. Batteries are stored, serviced 

and used at all depots and hence this act is applicable for the project. 

The Motor Vehicles Act, 1988 

In 1988, the Indian Motor Vehicles Act empowered the State Transport Authority (usually 

the Road Transport Office) to enforce standards for vehicular pollution and prevention 

control. The authority also checks emission standards of registered vehicles, collects 

road taxes, and issues licenses. In August 1997, the Pollution under Control Certificate 

(PUC) programme was launched in an attempt to crackdown on the vehicular emissions 



in the States. Section 110 of this Act empowers the Central Government to make rules 

regarding equipment and inbuilt safety measures to be provided in motor vehicles at the 

manufacturing point such as safety belt, standards of component, controlling air and 

noise pollution etc., so as to bring uniformity of standards. The provision to the section 

provides that any rules relating to the matters dealing with the protection of environment, 

so far as may be, shall be made after consultation with the Ministry of the Government 

dealing with environment. In pursuance of the powers so conferred, Central Motor 

Vehicle Rules, 1989 have been framed by the Central Government to provide among 

others for penalty for violation of noise pollution standards. Provision of Sec. 190 (2) 

provides that any person who drives or causes or allows to be driven, in any public 

place a motor vehicle, which violates the standards prescribed in relation to road 

safety, control of noise and air pollution, shall be punishable. These rules are 

applicable to the City Buses. 

The Building and other Construction Workers (Regulation of Employment and 

Conditions of Service) Act 1996 

All the establishments who carry on any building or other construction work and 

employ10 or more workers are covered under this Act. All such establishments are 

required to pay Cess at rate not exceeding 2% of the cost of construction as may be 

notified by the Government. The employer of the establishment is required to provide 

safety measures at the Building or Construction work and other welfare measures, such 

as Canteens, First-aid facilities, Ambulance, Housing accommodation for workers near 

the workplace etc. The employer to whom the Act applies has to obtain a registration 

certificate from the Registering Officer appointed by the Government. 

Motor Transport Workers Act 1961 

The Act aims to provide for the welfare of the Motor Transport Workers and to 

regulate the conditions of their work. The employer of a Motor Transport 

Undertaking is required to get the undertaking registered under the provisions of the 

Act. 

The Ancient Monuments and Archaeological Sites and Remains Act, 1958 



According to this Act, area within the radii of 100m and 300m from the "protected 

property" are designated as "protected area" and "controlled area" respectively. No 

development activity (including building, mining, excavating, blasting) is permitted in 

the “protected area" and development activities likely to damage the protected property 

are not permitted in the "controlled area" without prior permission of the 

Archaeological Survey of India (ASI), if the site/remains/ monuments are protected by 

ASI. Following is the list of ASI heritage monuments near the project site. 

 
Heritage Monuments near the Project Site 

 

S.No Particulars 

1 Amlagarh Fort 

2 Sisodiya Rani Ka Bagh 

3 Chulgiri Temple 

Public (Liability) Insurance Act, 1991 

An act to provide for public liability- insurance for the purpose of providing immediate 

relief to the persons affected by accident occurring while handling any hazardous 

substance and for matters connected therewith or incidental thereto. Where death or 

injury to any person (other than a workman) or damage to any property has resulted 

from an accident, the owner shall-be liable to give such relief as is specified in 

Schedule for such death, injury or damage. Every owner shall take out, before he 

starts handling any hazardous substance, one or more insurance policies providing for 

contracts of insurance thereby he is insured against liability to give relief.  No insurance 

policy taken out by an owner shall be for an amount less than the amount of the paid-up 

capital of the under taking handling any hazardous substance and owned or controlled 

by that owner and more than the amount, not exceeding fifty crore rupees, as may be 

prescribed. 

An owner of the category specified in section 4 (3) of the Act shall, with the prior 

approval of the Central Government, create and establish a fund by depositing with any 

nationalized bank, a public liability insurance fund of that owner. The fund to be 

created shall be utilised for the purpose of meeting the liability arising out of any claim 

awarded against the owner who has created the fund and to discharge the amount 

awarded by the Collector. The fund shall be operated by an Administrator to be 



nominated by the owner. The owner shall notify the nomination of the Administrator to 

the Central Government. An owner shall contribute to the Environmental Relief fund a 

sum equal to the premium payable to the insurer. 

 National Environmental Tribunal Act-1995 

This is an Act to provide for strict liability for damages arising out of any accident 

occurring while handling any hazardous substance and for the establishment of a 

National Environment Tribunal for effective and expeditious disposal of cases arising 

from such accident. This was enacted with a view to giving relief and compensation for 

damages to persons, property and the environment and for matters connected therewith 

or incidental thereto. 

 The National Environment Appellate Authority Act, 1997 

The National Environment Appellate Authority Act has been created to hear appeals with 

respect to restrictions of areas in which classes of industries etc. are carried out or 

prescribed subject to certain safeguards under the EPA. 

 Factories Act, 1948 

The Factories Act and Amendment in 1987 was the first to express concern for the 

working environment of the workers. The amendment of 1987 has sharpened its 

environmental focus and expanded its application to hazardous processes. The permissible 

levels for noise exposure for work zone area have been prescribed under the Model Rules 

of the Factories Act, 1948. 

Petroleum Act, 1934 

The Act provides to consolidate and amend the law relating to the import, transport, 

storage, production, refining and blending of petroleum. As per the Act “petroleum" 

means any liquid hydrocarbon or mixture of hydrocarbons, and any inflammable 

mixture (liquid, viscous or solid) containing any liquid hydrocarbon. 

The Act is applicable for the project as diesel is also a hydrocarbon and falls in 

"petroleum Class B", meaning it has a flash-point of twenty-three degrees Centigrade 

and above but below sixty-five degrees Centigrade. 

Certification of Depots for installing of Refueling Stations: The new depots that are 



proposed for construction under the project will have to acquire a license to store 

fuel and install dispensing machines for diesel from the Chief Controller of 

Explosives (CCoE), Petroleum And Explosives Safety Organization (PESO), as 

the amount of diesel that is expected to be stored at the depots will be higher than 

specified in section 7 of the Act. 

In case, of usage of CNG, the Implementing Agencies will have to take certification 

of the gas cylinders, once in every three years from the CCoE. To obtain this license 

certain basic design requirements include – provision of unrestricted accessibility to 

the refueling station, its location underground and away from the boundary wall, 

provision of fire-fighting equipment’s to prevent fire hazards, water tanks etc. 

Some of the other legislations applicable to the project are 

• Workmen's Compensation Act 1923 

•   Contract Labour (Regulation and Abolition) Act, 1970 

•   Minimum Wages Act, 1948 

•   Payment of Wages Act, 1936 

•   Equal Remuneration Act, 1979 

• Inter-State Migrant Workmen’s (Regulation of Employment and Conditions of Service) 

Act, 1979 

• Chemical Accidents (Emergency Planning, Preparedness and Response) Rules, 1996 

 Rainwater Harvesting 

With a view to arrest the continuous fall in water table, the Rajasthan Government has 

made collection and conservation of rainwater compulsory for all public buildings and 

establishments and all properties in plots covering more than 500 sq. m in urban areas. 

Owners of properties with more than 500 sq. m area would have to construct a minimum 

of two tanks and would have to show this in their building plans. For a 500 sq. m plot size, 

the required size of the tanks would be one cubic meter. The rainwater falling on the 

building roof would flow into the tank through a pipe. The tanks would be connected to 

15m-deep wells. 

All depots should have rainwater harvesting installed. Currently only Vidyadhar Nagar 



depot B has this facility. 

 Extraction of Ground Water 

Central Ground Water Authority has been constituted under Section 3 (3) of the 

Environment (Protection) Act, 1986 to regulate and control development and management 

of ground water resources in the country. Permission the CGW Authority is required 

before extracting ground water at certain notified blocks. In Jaipur district, these notified 

areas include Sanganer, Bassi, Sambher, Govindgar, Amer and Shahpura. Except for 

Sanganer, all other locations are beyond the study area. As per the policy guidelines issues 

by CGWB DT. 8/1/2010, Industry/Infrastructure projects located even in safe category 

areas have to obtain NOC from CGWA if ground water exceeds 1000m3 /day for hard 

rock areas and 2000 m3 /day for alluvial areas. However NOC from CGWA is not 

required for abstraction of ground water as under: 

a. In over exploited areas, abstraction <25 m3 /day 

b. In critical areas, abstraction <50 m3 /day 

c. In semi critical areas, abstraction <100 m3 /day 

The major water requirement at the depot is for bus washing systems. Assuming an 

average of about 60 buses being washed per day, with a water consumption of 200 liters 

/bus (based on water usage for bus wash using similar systems by BEST in Mumbai) the 

water requirement for bus wash per day is 12000 liters. Assuming approximately 5000 

liters /day for other requirement including staff rooms, toilets, maintenance areas etc., the 

water requirement at the depot is estimated to be less than 20000 liters /day i.e. 20 m3/day. 

 National Auto Fuel Policy and Emission Norms 

Emission norms were introduced in India in 1991 for petrol and 1992 for diesel vehicles. 

These were followed by making the Catalytic converter mandatory for petrol vehicles and 

the introduction of unleaded petrol in the market. In 2002, the Mashelkar committee 

proposed a road map for the roll out of Euro based emission norms for India, which was 

accepted by the Government of India. It also recommended a phased implementation of 

future norms with the regulations being implemented in major cities first and extended to 

the rest of the country after a few years. Based on the recommendations of the committee, 

the National Auto Fuel policy was announced officially in 2003. The roadmap for 

implementation of the Bharat Stage norms was laid out till 2010. The policy also created 



guidelines for auto fuels, reduction of pollution from older vehicles and R&D for air 

quality data creation and health administration. Bharat stage emission standards and their 

timelines are set by the Central Pollution Control Board under the ministry of environment 

and forests. 

                                 
 
                                     Emission Standards for Four wheel Vehicles 
 

STANDARD REFERENCE DATE REGION 

India 2000 Euro 1 2000 Nationwide 

Bharat Stage II Euro 2 2001 
NCR*, Mumbai, Kolkata, Chennai 

 
NCR*, 13 Cities†   2003.04 

Bharat Stage III Euro 3 2005.04 NCR*, 13 Cities† 

  2010.04 Nationwide 

Bharat Stage IV Euro 4 2010.04 NCR*, 13 Cities† 

† Mumbai, Kolkata, Chennai, Bengaluru, Hyderabad, Ahmedabad, Pune, Surat, 

Kanpur, Lucknow, Sholapur, Jamshedpur and Agra* National 

Capital Region (Delhi) 

The above standards apply to all new 4-wheel vehicles sold and registered in the 

respective regions. In addition, the National Auto Fuel Policy introduces certain 

emission requirements for interstate buses with routes originating or terminating in 

Delhi or the other 10 cities. 

Jaipur is yet to be included in the fold of Bharat Stage IV .All of JCTSLs buses are 

BSIII compliant. An expert committee, tasked by the petroleum ministry to suggest 

standards and timelines for switching to higher quality fuel and emission norms in 

the country, has recommended upgrade to the intermediate BS-IV+ norms across 

India by April 1, 2017 followed by introduction of BS-V fuel on April 1, 2National 

Urban Transport Policy (NUTP) 

GoI in April 2006 announced a National Urban Transport Policy (NUTP). The policy 

focuses on the need to “move people – not vehicles” and ensure safe, affordable, 

quick, comfortable, reliable and sustainable access for the growing number of city 

residents. The emphasis is on encouraging greater use of public transport, 

establishing effective regulatory, institutional and enforcement mechanisms, and 



improve planning and management of transport systems. The policy recommends 

greater involvement of the private sector and innovative financing mechanisms to 

enhance efficiency and reduce the impact on the public budget. It seeks to reduce 

travel demand by encouraging better integration of land use and transport planning. 

NUTP encourages capacity building, both at the institutional and individual level. 

 PROJECT IMPLEMENTATION & MANAGEMENT SET UP 

  PROJECT MANAGEMENT SETUP 

A three-tier management structure is envisaged to enable effective communication and 

distribution of responsibilities between the three primary stakeholders namely the GoI, 

State Government and the Implementing Agency. ESCBSP is to be implemented and 

monitored by the steering and standing committees and the MoUD, GoI through a Project 

Management Unit (PMU). The management structure envisaged is shown inFigure 2-1. 

 



Figure 2-1: Project Implementation and Management Setup 

 Steering Committee ESCBSP 

A Project Steering Committee under the chairmanship of the Secretary, MoUD, GoI that 

is currently overseeing the SUTP shall be responsible for ESCBS Project also. The 

Steering Committee consists of members from MoEF, DEA, MoUD. Representatives 

from the World Bank, project cities and respective State governments may be invited to 

meetings as and when required. The Steering Committee would be the approving 

authority for all policies and executive decisions and guide and oversee the work to be 

taken up under the project.  

 Project Management Unit (PMU) 

The Ministry of Urban Development (MoUD) is the nodal ministry for implementing the 

ESCBS on behalf of the Government of India. The ESCBS is to be managed by a 

dedicated Project Management Unit (PMU) constituted by the MoUD.  This would be the 

executive agency of the MoUD which would operate under the overall directions and 

guidance of the Steering Committee. The PMU will provide technical assistance to 

MoUD in overall supervision of implementation of Component 2. 

The PMU will be headed by a National Project Director (NPD) who will be a senior 

official of MoUD.  The NPD would be assisted by a National Project Manager (NPM) 

who would be an interface between PMU and various committees of the government like 

the advisory, steering committee etc. The National Project Manager will be assisted by a 

team of professionals and other support staff.  

Officials of the PMU 

National Project Director (NPD) 

A senior officer of the MOUD will be designated as the National Project Director and 

who would also be a member of the Steering Committee.  As the executive head of the 

PMU, the NPD has the responsibility to implement all components of ESCBS under the 

directions and guidance of the Steering Committee of MoUD.  The NPD would be 

supported by aA team of technical experts led by the NPM, who would provide technical 

support to the NPD provide technical support for planning, preparation, procurement, 



execution, monitoring, evaluation, fund management and reporting required as part of the 

overall project management activity.  

National Project Manager (NPM) 

PMU will have a team of Specialists who would provide technical support in their 

respective area of expertise.  Activities of all of these experts are to be coordinated and 

managed by a National Project Manager (NPM). In addition, the NPM will assist the 

NPD in the day to day management of the ESCBS.  

The PMU would have two groups of staff. The first group shall be responsible for overall 

project implementation management and carry out all administrative and financial 

functions with limited technical functions. The second group shall be responsible for 

providing all technical inputs required during project implementation like preparation and 

review of project documents, supervision of implementation in project cities, technical 

guidance to cities, project implementation and impact monitoring. The list of members of 

each of the groups has been discussed in the following paragraph. 

Group 1 

The tasks, responsibilities and expertise required of each individual shall be: 

Deputy Project Manager cum Transport Specialist 

The Deputy Project Manager (DPM) will be expected to assist NPM in planning, 

implementation, monitoring of implementation of various components of the ESCBS.  As 

aTransport Specialist would also be required to advice on transportation planning policies 

and procedures and provide all assistance to the NPM in all aspects of project 

management.  

Finance and Accounts Specialist 

The Finance and Account Specialist is to handle all tasks related to project finance, 

accounting, auditing and reporting required in all three components of ESCBS 

implementation.   

A Project Coordinator /Liaison Assistant to handle inter-ministerial and inter-

departmental liaison work, and an Office Assistant to handle the office correspondence 



and logistics would be the other support staff (Executive Secretary and Office Assistant) 

required in the PMU. 

These professionals will be appointed in the PMU directly by the MoUD.   

Group 2 

The services of this team of experts may be obtained through a Consultancy firm Service 

for which a Terms of Reference has been prepared. The team shall include: 

· Team Leader cum Transport Specialist 

· Environment Safeguard Expert 

· Social Safeguard Expert 

· ITS Specialist      

· M & E Expert  

· Training Expert   

· Procurement Expert 

  State Level Nodal Agency (SLNA) 

The State Level Nodal Agency (SLNA), as per NURM guidelines, will be was 

responsible for reviewing the bus funding proposal and request for of all the cities 

selected under this project and forwards forwarded it to the MoUD. The MoUD, which 

will then put it up to the Central Sanctioning and Monitoring Committee (CSMC) and 

once endorsed by CSMC, the request for release of fund is was then sent to MoF, which 

directly transfers transferred the funds to SLNA, which then in turn passes passed it on to 

the IA.  The SLNA is also responsible for addressing issues related to buses procured or 

being procured under the NURM. 

 Implementing Agency (IA) 

Projects approved by the Steering Committee shall be implemented by the concerned 

Implementing Agency in each city.  The IAs shall be the approving authority for all 

executive decisions concerning the project at the city level.  



 Project Implementation Unit (PIU) 

Implementing Agencies (IA) in each of the participating cities, shall constitute a Project 

Implementation Unit (PIU) to manage and monitor the day to day work programs and 

schedules during the course of executing the various components and subcomponents of 

the project. Implementing Agencies (IA) in each of the participating cities, shall 

constitute a Project Implementation Unit (PIU) to manage and monitor the day to day 

work programs and schedules during the course of executing the various components and 

subcomponents of the project. The PIU will be guided and monitored by the PMU. The 

project management team at the PIU level will be headed by a Project Manager and will 

have the following technical staff: 

• Project Manager; 

• Finance and Accounts Officer; 

• Procurement Expert; 

• Environment and/ or Social (as required) Expert; 

• Bus Transport Expert; and  

• A full time Project Officer (could be any of the above or a dedicated individual). 

The Project Manager PIU shall be an appointee of the IA and shall represent the IA. 

 STAFFING OF PMU AND PIU FOR ESMF IMPLEMENTATION 

For the effective functioning of the PMU and PIU, appropriate technical staff needs to be 

appointed by the MoUD and the IAs. With regard to the various aspects that need to be 

considered during project implementation, the required staffing pattern of the PMU and 

PIU shall be as mentioned in the following sections. 

Staffing of PMU 

The PMU will involve Environmental and Social Safeguard Experts, to guide the PIUs 

setup by the IAs in the respective project cities. The PIUs will also have an Environment 

and Social Officer nominated to address the environmental and social issues arising in the 

project design and implementation as per the ESMF and Project EA/SA. Roles and 

responsibilities of the respective environment and social officers in the PMU are 

discussed in detail in the sections below.  



Environmental & Social Experts of PMU: Two officers shall be appointed in the PMU 

as Environmental & Social Safeguard Experts to oversee the implementation of ESMPs 

prepared in compliance with the ESMF as well as any other environmental and social 

provisions as deemed fit for project implementation as per the regulations of the World 

Bank and Government of India.The Terms of Reference for Environmental and Social 

Officers to be appointed shall be as indicated in the Boxes below. 

PMU’S ENVIRONMENTAL SAFEGUARD EXPERT 

The Environmental Safeguard Expert should have a Master degree or equivalent in Environmental Science, 

Engineering, Applied Sciences or another relevant field and should be conversant with the GoI and World 

Bank policies on the subject. A minimum of 5 years of professional experience and experience in 

implementing atleast one World Bank funded project during the last five years will be necessary. Following 

are the roles and responsibilities of the expert. 

Roles & Responsibilities 

· Co-ordinate application, follow up processing and obtain requisite Environmental Clearances required for 

the project, if required 

· Advise PIU for compliance with statutory requirements. 

· Develop, organize and deliver training programme for the PIU staff, the contractors and others involved in 

the project implementation, in collaboration with the Project Director / Environmental Expert of the PIU 

where exists 

· Liaise with various Central Government agencies on environmental and other regulatory matters 

· Review environmental performance of the project, Compile periodically environmental monitoring reports 

submitted by the PIU and provide a summary of the same to the National Project Director for necessary 

follow-up actions 

· Provide support and assistance to the Government Agencies and the World Bank to support 

implementation of the EMP during the construction as well as operation stages of the project 

· Document the good practices in the project on incorporation and integration of environmental issues into 

engineering design and on implementing measures in the construction and maintenance programs of urban 

infrastructure projects, and dissemination of the same with the assistance of Environment & Social Officer 

of PIU 

· Support development of guidance for equipment with better life-cycle costs under the project 

 

PMU’S SOCIAL EXPERT 

The Social Expert should have a Master degree or equivalent in Social Science or another relevant field and 

should be conversant with the GoI and World Bank policies on the subject. A minimum of 5 years of 

professional experience and experience in implementing atleast one World Bank funded project during the last 

five years will be necessary. Understanding of gender issues in transport would be an added advantage. 

Following are the roles and responsibilities of the expert. Roles & Responsibilities 

· Co-ordinate application, follow up processing and obtain requisite clearances for the project, if required 

· Advise PIU for compliance with statutory requirements. 

· Develop, organize and deliver training programme for the PIU staff, the contractors and others involved in 

the project implementation, in collaboration with the National Project Director / Environment and Social 



Officer of the PIU 

· Review and monitor the performance of the project through an assessment of the periodic social 

monitoring reports submitted by the PIU; provide a summary of the same to the National Project Director, 

and initiate necessary follow-up actions 

· Provide support and assistance to the Government Agencies and the World Bank to supervise the 

implementation of the ESMFduring the construction as well as operation stages of the project 

· Document the good practices in the project on incorporation and integration of social and genderissues 

into engineering design and on implementing measures in the construction and maintenance programs of 

urban infrastructure projects, and dissemination of the same with assistance of Environment & Social 

Officer of PIU 

 PROJECT REVIEW AND APPROVAL PROCESS 

Project and safeguard documentation for the project components identified for funding in 

the project cities will be prepared by the 

I As with help of consultants hired for 

the purpose and submitted to the PMU 

and the World Bank for review. The 

responsibility of review of the project 

and safeguard documentation will be 

assigned to different agencies at different 

stages of the project. In project 

preparation stage aProject Preparatory 

Consultant (PPC)assists PMU in 

reviewing the reports while in the Project 

Implementation Stage, the PMC assists 

PMU in review and compliance. The 

Figure 2-2 provides an overview of the 

review and approval process envisaged 

in the project. 

With the simultaneous review of the World Bank for compliance with the safeguard 

provisions, which would be communicated to the PMU and respective IAs / PIU, the 

documents are to be revised if required. The revised documents would be further 

reviewed for ascertaining compliance with the ESMF and the several regulatory 

requirements of the country as well as the World Bank and the GEF. 

With the review outputs communicated to the respective cities for the revision of reports, 

 

Figure 2-2: Review & Approval Process 



it is expected that they would be complying with the comments provided. With the 

compliance of the reports in the project preparation stage, approval shall be sought from 

PMU and World Bank. 

Implementation of the project ESMP / EMP / RAP would be undertaken by the 

Contractor and reviewed periodically by the PIU. Periodic review of the safeguards 

implementation will be reported to the PMU and WB for compliance monitoring. The 

PIU approves the actions of contractor on implementation of the safeguard 

documentation and is further ratified by the PMU to report to the World Bank 

 SAFEGUARD PROVISIONS BUILT INTO THE SUB-PROJECT CYCLE 

PIU needs to ensure that the project documentation i.e., DPR contains provisions for 

environmental management complying with the ESMF and an EIA as required according 

to the project requirements. 

Towards implementation of the measures indicated in the project EIA / EMP, the PIU 

shall ensure implementation of the safeguard provisions in the project through the 

contractors. It shall be ensured that necessary institutional arrangements as suggested in 

the EIA / ESMF applicable for the sub-projects are implemented.  

 PARTICIPATION / CONSULTATION FRAMEWORK AND INFORMATION 

DISCLOSURE 

Participation / Consultation Framework 

The Participation Framework envisages involvement of all the stakeholders at each stage 

of project preparation and implementation. The PIU will be responsible for ensuring 

participation of the community at sub-project level. Involvement of the community is not 

limited to interactions with the community but also disclosing relevant information 

pertaining to the project tasks. Community participation shall be undertaken at the project 

preparation and implementation stages: 



 Preparation Stage – for 

disseminating information 

pertaining to the project, 

work schedule and the 

procedures involved; 

finalization of project 

components with 

identification of impacts, 

entitled persons, 

mitigation measures and 

Grievance Redressal; and 

Implementation Stage –  

Ø Construction Stage- for addressing temporary impacts during construction and 

monitoring for transparency in the project implementation and Grievance Redressal, if 

any.  

Ø Operation Stage - for notifying commencement of project after completion of 

construction works and to address any grievances received during the project operation. 

 Project Preparation Stage 

Preparation stage is intended to be an interactive process with the community atleast in 

two stages. Initially while finalizing the best fit alternative to a sub-project and second at 

the finalisation of the detailed designs. Dissemination of project information to the 

community and relevant stakeholders is to be carried out by the PIU towards increasing 

their awareness and their roles and responsibilities. The community at large shall be made 

aware of the project alternatives and necessary feedback is to be obtained. This would be 

joint responsibility of the consultants, undertaking the design in case consultations are not 

carried out by the PIU and the PIU itself. Proceedings of these public meetings should be 

documented for addressal of queries arising out of the Right to Information Act, 2005. 

Consultations with Project Affected Persons and their profiling are mandatory as per the 

requirements of preparing a RAP. This needs to be done in the form of socio-economic 

and census surveys as part of the detailed designs. Consultations with respect to 

Figure 2-3: Consultation Framework 

CONSULTATION FRAMEWORK

Project Preparation Stage Construction Stage Operation Stage

Draft Plan 

Preparation 

Finalisation of 

Project Plan 

Notification before 

Commencement 

Mid-way  through 

Construction

Construction

Completion

Notification before 

Commencement 

Annually once and as 

and when complaints 

are received



environmental and cultural aspects are to be carried out as part of the Environmental 

Impact Assessments / Preliminary Impact Analysis studies for all alternatives and the 

selected alternative sub-project option. 

   Implementation Stage – Construction and Operation 

Consultations as part of the implementation stage would be direct interactions of the IAs 

with the PAPs, if any. These would comprise consultations towards relocation of the 

PAPs and cultural properties and towards addressal of impacts on environmental 

resources as water bodies, trees etc. 

Consultations and information dissemination is to be undertaken to let the relevant 

stakeholdersbe informed of the progress during the implementation of the ESMP 

provisions and project updates at least one at the start, one during construction stage and 

one before initiating the operation. Implementation stage also involves redressal of 

grievances related to environmental and social aspects as well as relocation of common 

property resources. These would usually be one to one meeting of PAP or community 

representatives with the grievance redressal committees established for the project. Such 

consultation and information dissemination activities can be continued as part of the 

overall communication plan of the respective city. 

 Information Disclosure 

Information disclosure procedures are mandated to provide citizen centric information as 

well as all documentation necessary for addressing any queries under Right to 

Information Act that came into effect from October 2005. A computer based information 

management systems shall be employed to disseminate information pertaining to the 

project on the MoUD’s and various IA’s website. Disclosure of information will enhance 

governance and accountability specifically with respect to strengthening of monitoring 

indicators to help MoUD and the World Bank monitor compliance with the agreements 

and assess impact on outcomes.    

As a part of this Information Disclosure Policy, all documents shall be made available to 

the public in accordance with relevant provisions of the RTI Act, except when otherwise 

warranted by legal requirements. A designated Information Officer shall be responsible 



for ensuring timely and complete dissemination in accordance with this policy. 

Information shall be provided in a timely and regular manner to all stakeholders, affected 

parties, and the general public.  Access by the public to information and documentation 

held or generated by MoUD and IAs will facilitate the transparency, accountability, and 

legitimacy as well as operations overseen by them.  

The mechanism of information dissemination should be simple and be accessible to all. 

Two of the important means that can be followed include briefing material and 

organization of community consultation sessions. The briefing material (all to be 

prepared in local language) can be in the form of a) brochures (including project 

information, details of project impacts and entitlements including compensation and 

assistance to be given to the PAPs, if applicable) kept in the IAs office; b) posters to be 

displayed at prominent locations; and c) leaflets distributed in the city. Consultation 

meetings should also be organized at regular intervals by the PIUs to acquaint the PAPs 

to the: 

Timeline and progress of the project;  

Information on ESMP implementation; and 

To seek opinion and consensus of the community for common and cultural property 

relocation 

 Information to be disclosed 

The Error! Reference source not found. specifies the type of additional project information 

and its frequency of dissemination.  In addition to the information specified in the table, 

the following information shall also be displayed / disseminated, wherever applicable: 

Project specific information need to be made available at each construction site through 

public information kiosk  

Project Information brochures shall be made available at all the construction sites as well 

as the office of IAs and the office of Engineer in charge 

Reports and publications, as deemed fit, shall be expressly prepared for public 

dissemination e.g., vernacular versions of the EIAs, ESMPs, RAPs as applicable along 

with English versions, Executive summary of the project documents in local language 



Information to be Disclosed 

Topic 
Documents to be 

disclosed 

Time frame 

&Frequency 
Suggested Media(s) 

Resettlement and 

other social impacts 

 

Information regarding 

impacts and entitlements, 

ESMP and RAP (if 

applicable) in local 

language. 

Once at the start of the 

project and as and 

when demanded by 

those directly affected 

by the project. 

Through one-to-one contact 

with the affected 

Stakeholders. 

 

List of PAPs (if any) with 

impacts and entitlements to 

be pasted in the office and 

website of MoUD / 

Implementing Agencies 

along with list of 

participants of the 

consultations 

Grievance redressal 

process. 

Continuous process 

throughout the project 

cycle. 

World Bank’s Infoshop / 

MoUD/PMU / IA’s 

website.One to one contact 

with directly affected 

persons. 

Public Consultation 

Minutes of Formal Public 

Consultation Meetings, 

public advertisements for 

the consultations, 

attendance list, and  

summary of key issues 

discussed 

Within two weeks of 

meeting 

MoUD/ PMU / IA’s 

website and office  

Environment 

Management 

 

Environment Assessment 

Report along with Hindi / 

local language translation 

of Executive Summary & 

Environment and Social 

Management Plans along 

with Hindi/local language 

translation of Key 

Actions 

Prior to awarding 

works and to remain on 

website until end of 

Defect Liability Period 

MoUD / PMU / IA’s 

website and office  

  

 

 

 



AMBIENT AIR QUALITY MONITORING 

POST MONSOON SEASON (15
th

 Sept -15 Dec.2016) 

Station 

Code 

Monitoring 

Location  

PM2.5  

(µg/m3) 

PM10 

(µg/m3) 

NO2 

(µg/m3) 

SO2  

(µg/m3) 

CO  

(µg/m3) 

Result Result Result Result Result 

S1 Project site 51 81 38 26 3.4 

     Test  Methods SOP-AAQ/89/01 IS: 5182(P-23) IS: 5182(P-6) IS: 5182(P-2) IS: 5182(P-10) 

          STANDARD NAAQS for Industrial, Residential and Other Rural Areas 

Source: Ambient Air Quality Monitoring Analysis Results  

NATIONAL AMBIENT AIR QUALITY STANDARDS (Revised) 

Pollutant Time 

Weighted 

Average 

Concentration  

in Ambient Air 

Method of 

Measurement 

Industrial, Residential 

Rural & Other Areas 

Ecologically 

Sensitive Area 

Sulphur Dioxide 

(SO2), mg/m
3
 

Annual* 

24 hours ** 

50  

80  

20 

80 

-Improved West and 

Gaeke method. 

-Ultraviolet 

fluorescence. 

Oxides of Nitrogen as 

NO2, mg/m
3
 

Annual* 

24 hours ** 

40  

80  

30 

80 

-Jacob & Hochheiser 

(Na-Arsenite).  

-Chemiluminescence 

Particulate Matter 

(Size less than 10 

mm)or PM10 mg/m
3
 

Annual* 

24 hours ** 

60  

100  

60 

100 

-Gravimetric 

-TOEM 

-Beta attenuation 

Particulate Matter 

(Size less than 2.5 

mm)or PM2.5 mg/m
3
 

Annual* 

24 hours ** 

40  

60  

40 

60 

-Gravimetric 

-TOEM 

-Beta attenuation 

Ozone (O3), mg/m
3
 8 hours** 

1 hour** 

100 

180 

100 

180 

- UV photometric 

- Chemiluminescence 

- Chemical Method 

Lead (Pb), mg/m
3
 Annual* 

24 hours ** 

0.50 

1.0  

0.50 

1.0  

- AAS/ICP Method after   

sampling on EPM 2000 

or equivalent filter 

paper. 

- ED-XRF using Teflon 

filter 

Carbon Monoxide 

(CO), mg/m
3
 

8 Hours** 

1 Hours 

02 

04 

02 

04 

-Non Depressive 

Infrared Spectroscopy 

(NDIR) 



Source: NAAQS 

* Annual Arithmetic mean of minimum 104 measurements in a year taken twice a week 

24 hourly at uniform intervals. 

** 24 hourly or 8 hourly or 01 hourly monitored values, as applicable, should be complied 

with 98% of the time in a year. However 2% of the time, it may exceed but not on 

two consecutive days of monitoring. 

 

AVERAGE NOISE LEVEL MONITORING IN THE STUDY AREA 

Post Monsoon Season (15
th

 Sept. to 15
th

 Dec 2016) 

Time  At Site area 

6.00  45.2  

7.00  46.8  

8.00  48.7  

9.00  50.2  

10.00  50.3  

11.00  50.5  

12.00  51.7  

13.00  52.4  

14.00  51.3  

15.00  52.3 

16.00  51.0  

17.00  50.7  

18.00  49.8  

19.00  48.9  

20.00  47.2  

21.00  44.5  

22.00  42.8  

23.00  41.6  

24.00  40.7  

01.00  39.8  

02.00  41.4  

03.00  43.5  

04.00  44.1  

05.00  45.0  

Ld  49.94  

Ln  42.68  

Ldn  51.06  



                                Source-Monitoring Results 

Noise standards as prescribed for the different categories of the area are given in Table 

below 

CPCB NOISE STANDARDS 

Category of Zones 
Leq in dB(A) 

Day Night 

Industrial 75 70 

Commercial 65 55 

Residential 55 45 

Silence Zone 50 40 

1. Day Time is from 6:.00 AM to 10:00 PM 

2.  Night Time is reckoned between 10:00 PM  to 6:00 AM 

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

Institutions and Courts. Use of vehicle horn, loudspeaker and bursting of crackers is banned in 

these zones.  

Note: Mixed categories of areas be declared as one of the four above mentioned categories by the 

competent Authority and the corresponding standards shall apply 
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List of Accommodation / Facilities provided

S. No. PARTICULARS

1 Electrical section

2 Generator set

3 Duty or scheduling section Vehicle dispatch section

4 Traffic mis / record

5 Traffic cash section

6 crew rest area

7 fuel station

8 Automatic washing

9 Tyre workshop

10 Tyre store

11 Effluent treatment plant

12 Night shift supervisor

13 Heavy Docking with major store
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List of Accommodation / Facilities provided

S. No. PARTICULARS

1 Electrical section

2 Generator set

3 Duty or scheduling section Vehicle dispatch section

4 Traffic mis / record

5 Traffic cash section

6 crew rest area

7 fuel station

8 Automatic washing

9 Tyre workshop

10 Tyre store

11 Effluent treatment plant

12 Night shift supervisor

13 Heavy Docking with major store

14 Driver training center

15 Reconciliation section

16 Depot manager and other administative rooms

17 Electrical trade store

18 Fuel injection system trade store

19 Minor units store

20 Maintainance sheds

21 Black smith / tinsmith trade store

22 Welding trade store

23 Denting store

24 Painting store

25 Common toilet block

26 Large store for all items

27 Store lubricants oil

28 All scrap items stores

29 Store used oil

30 Tree plantation

31 Canteen

32 Guard room with toilet

33 Vechicle stopper

34 Adequate movement space trolley

35 Bus parking

36 Drinking water

37 Parking space

38 Denting painting sheds

39 High mast light (future)

40 Chassis wash

41 Maintenance Incharge room

42 HSD U/G Tank

43 Medical dispensary

44 Diesel boy room
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BIOLOGICAL ENVIRONMENT 

Introduction 

Anthropogenic activities tend to bring instability in the species composition and 

functioning of ecosystem. The first component to be affected directly as well as indirectly 

and in a short, medium and long time span would be the biotic component of the area. 

This sets a cyclic process, which may aggravate the situation unless corrective measures 

are adopted.  

Generation of base-line data and knowing the types and extents of pollutants would be 

the first step of the environmental study report. The biological assessment is trustworthy 

and acceptable method to understand the impact of surroundings. This leads to suggesting 

remedial measures for minimizing impact. The aim of environment management plan is 

to manage the ecosystems with least alterations because only this can make ecosystem 

stable.  

Biological studies are one of the important aspects of Environmental Impact Assessment 

with a view to conserve environmental quality and biodiversity.  Ecological systems 

show complex inter-relationships between biotic and abiotic components including 

dependence, competition and mutualism. Biotic components comprise of both plant and 

animal communities, which interact not only within and between themselves but also 

with the abiotic components viz. physical and chemical components of the environment.   

Generally, biological communities are good indicators of climatic and edaphic factors. 

Studies on biological aspects of ecosystems are important in Environmental Impact 

Assessment for safety of natural flora and fauna. The biological environment includes 

terrestrial and aquatic ecosystems. 

The animal and plant communities co-exist in a well-organized manner. Their natural 

settings can get disturbed by any externally induced anthropological activities or by 

naturally occurring calamities or disaster. So, once this setting is disturbed, it sometimes 

is either practically impossible or may take a longer time to come back to its original 

state. Hence changes in the status of flora and fauna are an elementary requirement of 

Environmental Impact Assessment studies, in view of the need for conservation of 



environmental quality and biodiversity. Information on flora and fauna was collected 

within the study area.  

An ecological survey of the study area was conducted particularly with reference listing 

of the existing biological resources. 

Biological environment of the area have been studied during the study period. No 

endangered species have been sighted in the area. No Wildlife Sanctuary, National Park, 

Biosphere Reserves, Wildlife Corridors falls within 10 km radius from project site area. 

No migratory routes of birds & no endangered species have been found. The Protected 

Forest found within 10 km radius from project site area as under: 

In the city there are several open spaces with varying vegetation cover. As per the existing 

land use analysis the area under park, open space is around 5.43 km
2
 for a population of 

3.30 million. 

According to the proposed Master Development Plan 2025, it is proposed to enhance the 

per capita of open space to 8.80 m
2
.  Aravali Hills, one of the oldest hill ranges running in 

South-West direction gives Jaipur a green cover which serve as lungs of the city. At present 

22 blocks of Reserve/Protected forest fall within the Jaipur Development Authority limits. 

The existing forest covers in Jaipur urbanisable area is 77.28 sq. km which is 8.17% of the 

Jaipur urbanisable area. The forest department of Rajasthan is undertaking a project on PPP 

mode financed by JICA (Japan International Co-operation Agency) where Nahargarh fort 

area is developed as a Biological Park. However there is no vegetation in the site or in the 

adjoining sites. 

 

 

 

 

 

 

 

 



FIGURE-3.15 FLORAL DIVERSITY 

� �
��������	
���	��	� ���	���	�����������

� �

�������������� ����������	�		���

� �
����	����������	�	� �����
��	�����������	�	�



���������	���������������������������

 ���������	�

!�������������

�
���������	���������������������������� ������������	�	����	

�
� "��������������

�
!��������������  ���������������	

�
������������	�	����	�

�
"���������������

�
 ���������������	�



� �
���
�����	��	�����  ������	�����	��	�

�
��������	����������	��������������������� ��������	���	������	�

� �
!��������� �����������
	��������	�

��������������������������������

 



FIGURE-3.16 FAUNAL DIVERSITY: BUTTERFLIES 
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FIGURE-3.17 FAUNAL DIVERSITY 
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� �:�' 

��3 �;&�"��� �� �) � 789�� <�= 25,302.04 �$	 
'�& �� %& �;&�"��� �� �) � >�
�	? <�=@� 6224.20 �$	 
'�& ��3 

(��
� ��
 AB@� (6�C� � + @��	), ���' �DB�� $ ��� ��"&, 7 &9&9�� ���, E�F��$, ��F��$, ��	 �D�, �G �,� ��E 
�!��� 

!�����&&, %&  ��
�� ��B�H $ �� >�
�	? B��� ���$�3 

2.2  ���� ����, ���������� �� ��-��� 

������� ���	���� ��  � !��" �# ���.$���.%&.���'�.2. $&��� , (���-���)& (&���*��) 
�.�� 3 ��� �:� 

%& &�� �����	  ��  ��* �IJK �&� �� �):' �)L ��3 ��� ���M -11 �� �):' �� �" �;&�"��� �*� �� 0.25 B�
' E8& ��3 

EN<? �8�	 FE�� 
� 4.70 B�
' �# E8&, �& ���"�� &���� ����� ��3 >����
 ���L �O�� EN<? �(PM
 FE�� 
� 14.05 

B��"
'�& �# E8&, �& ���)& ���L �O�� ��3.�� ��� 7�&� ��  �D�"�'� �" 45 N/13 & 54 B/1 ��  ��Q<? �& R�' �� 

��� 	���!
26° 52 ' 42.22 " N 

             75° 56 ' 02.07 " E


�

�

.......................
���& ���� �;&�"��� �*� �� �*�� E��	�� �)R.
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�����������	�������� ��!��"��#�����$����%&����'���� $&�����(��������)&��&���*����

���)&�+��,�-����"�	����	����+�+
��������'�,�������� �+�������&�

��

�

�

2.3 ���� ���� 

������� �;&�"��� ��  ��* ���	����  � !��" 
�  � ��G�, ��B�H $ %& 7���&? �)��5� �"$'��
�&� �# 

�45��
 S� M�L 6.75 
'�& �"$'3 �� 
T�8E� 78+
 C��"$ 
� ��@#  E��� ���$� %& �� �IJ� �TUE�	 

VP� �E�� �&�$�3.�*��'� ��45�&? W��&� >�5�	;&� >��
X %& �BY��Z� ��  ��)��& ������� �;&�"��� 

�# �"���  ��L $L �� %& !���� B��� $�� ��3 
 

"�#$�� 2.1: %�& ����' 

���� ����' 

[ (\��$ �� ���& ���	����.��. �.!��" 

�) � 789�� <�= 25302.04 sq. m 

�) � >�+
	� <�= 6224.20 sq.m  

6�C� � ��&�� Permissible: 35% 

Proposed: 8.25% 

F.A.R.  Permissible: 1.0 

Proposed: 0.087=2224.59 Sqmt. 

]��E� �� ]��E� S� M�L 6.75 Mt. 

�45��
 
�(��X �# ��^�� 6�C� � + ���, 
�(�� 

�;&� <�= 

 

2124.6 Sq.mt. = �) � 789�� <�= �� 8.39% �;&� <�= 

 �) � ��^�� ��:X ��  50 &"�? ��  +�� �$�� ����$� 

�;&�"��� �# ��$� 16.75 �&": 

..

...................................."�#$�� 2.2: %�&(� ��)��� 

����' �* $
)+,�-
%�& (Sq.mt) 

��
 AB@� (
�E�� + �*
) 490.00 Sq.m 

7�&, �DB�� $ %& ��"& 670.30 sq. m 

&9&9�� ��� (7 ���) 729.75 sq.m  

��F��$, ��F��$ %& ���	���� 343.88 

�� U�,� 
�!��� !�����&, ��  ��* 107.66 

�) � 6224.20 

�

�

�

�
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���)&�+��,�-����"�	����	����+�+
��������'�,�������� �+�������&�

	�

�

�

"�#$��
./01
�������
�2
�*3�
��	�4"�5�


���� ����' 

��6�7 8 �*��9�5:  �.��B�H $.���.%&. ��
��.�&.�E��.�#.$�'.�G..

._1.`.ab.c.11_.��^����&.��B�H $d.ef.L�'�8..

���� ��;��"� �) �.��W�)�.R�P����.age.B��"���.�"$'.%&.���)&.��W�)�.��&��.

>�$
.+�+
���.��.h"�.�"$�3..

���.�� .
�i�
.��.$)�&��.���,.��.11.�� �'�.�M�,.���.��.(���� .

�*�����&?.�� .+��.����.��.�,.���'�'����.���"��.
�.R��E�.�&.M)�� ..��..

�=.�� &.j�'�".k.�'�'.lR���m.k.ae1f01n.k.1ff_..FE����.1n01101f.

%&.�
��.FE����.1b0eo0ae1n.�".offoa_pee.�#.&�+�.7'.�
�.�&.E,.

��3..

l�������.�*�.�&.qq.�� �'�.���&.���.$)�&�'.��3.>���
�.R�P����.

�� .��)��&.B��'.7'.>�
�	?.���	.�� .[ ��.R�P��.1g.
'�&.<�>��.

>����'.�".J":�.$��.�G..

���� �<�=� �) � 2 �'�' ��� <
�� 1130 �� �'� (1 r 750 �� �'� + 1 r 380 �� �'�) �"$'3 

���( �2 ��;��"� 

�� >" 

�� �# R�P���� 100 �� ���' �"$' 

h"�: �'�M�' �� R�8>�	 

 

�$�$ ?�@�� �� 

������ 


���.C�M�&.�)��5�d.�� 'R&.�TW�"4$�#.�� .��*.1ee.�� ���'.�� .L�,�'.

k.���,�'.C�M�;&�.���'.�;&� <�=.%&.�:�.5"��.
�.C��"$.B���.���$�3 

��A�� ��� ��  ��� �� M 8�&� �� 
�FE& ��3 � 
�FE& �� V(/��"? �:� �*� <�= �� ��, 

��B�� �� ���'� W��&�  E� FE�� $�� �� %& �� �L �:� �� 
�$	 &��
�$	 �� 


�FE& ��  �� �� �" B� ��� �"��� �& ��/� j� �� FE9��� $�� ��3 

�BC�( ����  ��
�� ��B�H $ �� >�
�	? (stu) – 26123 !���� R�P���� ��  ��)��& 

v��� ��  &9&9�� ��  +�� �wx�' 7&�� �� ��
 (stu) - 13838 

 ���� �wx�' 12285 !��" ��-, $�� �& ��M��� ���� ���� >��� ��� 

<�= �" 7&�� ��  +�� C��"$ B��� ���$�3 
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���������

����$����%&����'���� $&�����(��������)&��&���*��

+�+
��������'�,�������� �+�������&�

��RC������.

 

 $&����!��"�%&�R�-����78+
�C��"$ 

&���*����
�

.



��
��

��
�
��
�
�
	

���

�
��
���

��
�
��


���
���

��
�
��
�
�
	

���

�

��
��


���
��
��
��

��
�
���
�
��
��
	�
��
���

��
 �

�!�
�"
��
#��

�
��
$
���
�%

&�
�
��

'�
��
� 
$
&�
�
���
(�
�
���
�
�
� )&

��
&�
�
�*

��
��

�
�
� )&

�+�
�,
�-
���
�"
�	�
�
��
	�
��
�+�

+

���

��
�
��
'�
,�
�
��

��
��
�+�

��
�
��
�&
�

�
�

�

�

�
�+�

�
�

./
D1

!
��
"

��E

��
F�

@
�

�
*9
��

�
�

#$
5

��

���
�'

(�

G
��9

�

�

��
�
�

�
�
�!

 $

&�
�
�

�
�
�

H

!�
�"
.

�;
&�
"�
�
�.
y
��

I

$
>�
��
45



�7
��




�7
��
.

�.�



'

I

��

�	�
&?

'�
.�
 �5

�
.C
��
�




Cz
�
&E
��
'




!�
�"
.�

�
�X
.�
&.
�
�
�.
��

,�
&��
..

�
'{
	.+


|'
.�

�.
�
)�
�
��
..

�
 S
�&
,.
+

|'
.�

�.
v�&
.�



�.
%
&.
7
8>�


�	?
.�
�.
+�
�.
� )�

d.
C�
�
"$
..

}��
�E
�&
.

>�


�	?
.

�
��
	..

!�
�
�
�
.
M
&?

.
��

�	�
&?

.
� 
�5
�
.

�
"�
�
�.
.

��
�
���
�
.�
*
�
.�
&.
qq
.�
��
'�
.�
��
&.

�
�
�
.$
)�
&�
'.
��.
.

�
 1
g.



'�
&.
<
�>�
�
.
>�
�
��
'.
�E
��
.
�
#.
$
L.

��3
�
��
�.
�
"L
.
>�


�	?
.
�
�,
�.
B�
�
�.

�
��
$
�3
..

}��
�E
�&
.

>�


�	?
.

�
��
	..

!�
�
�
�
.
M
&?

.
��

�	�
&?

.
� 
�5
�
.

�
"�
�
�.
.

��
�
���
�
.�
*
�
.�
&.
11
.�
��
'�
.�
��
&.

�
�
�
.$
)�
&�
'.
��.
.

�
 �
��

�.
�
�.�
,.
�
��'
�'
��

��
.�

��
"�
�.
�
".
�M

�,
.�

�
�
.�

".
 E
�
�
�.�
�.
+�
�.

�=
.

�
� &
.j
�'
�
".
k.
�'
�'
.l
R
��
�
m.
k.
ae
1f
01
n.
k.
1f
f_
.�
�.
+�
�.
R
��E
�
.B
�
�
�.
��3
.

FE
�
��B�

�
.1
n0
11
01
f.
.

}��
�E
�&
.

>�


�	?
.

�
��
	..

. . . . ..
..
..
.

. ..
..
..
..
.!
��
".
�
�.
>�


�	?
..

.

. . . . . .
..
..
.

.�
��
)~.

��
�
'~.

+

|'
.
�E

8{?
~.

7
8+

.

C�
�
"$
. 
��
":
�
�.
.

.

�
  
$
&�
�
�.
!�
�"
.


�.
��
��

.
 �

.
5
"�
�~.
��
B�
H$
.
%
&.
.


�

8�
,.
�
��
	+�
�$
.
�"
$
'~.

(�
�


�.]
��

�
�
'�
.�

�

6
'.
��
.7

���
&?

.�
#.
R
�P
�
�
�
�.
�
�,
�.�
�3.
.

�
 �
7
'.
>�


�	?
.C
��

&?
.%

&.


�
'�
&,
.>
�
5
�	;&
�
.C
z�
�
	�
.%

&.
�
"&
.


��
�
X.
�
".

 �
��
.&
9
�.
�
��
$
�.
.

�
 .
>�


�	?
.
M
&?

.
��
.
ET
&�
�
.
5
8�
.
E


�
.
>�
�
+

�
.
j
�.

�
�.
��
�
'.
��
.
>J
:�

��
.
��
.



�i
�


.�

�.�


..
B�
�
�.
�
��
$
�3
..

�
 

D�
�
8�
.�

�4
5
.�
�.
ET
&�
�
.>
�


�	?
.$

>�
��
45
�
X.
�
�,
�.�

#.
�
��
$
'3
>�


�	?
.


�
 �.

�
�.
>�
��
��
.
��
��

.
��

�	�
&?

.
�
� �5

'.
�
���E
�
�
'�
.
<
�=X
.
%
&.
7
8�
�
.
� )�

7
	&?

.
<
�=X
.�

�.E
8&.
(�
*
�
.!
��
�"
�
�
.�

�
��

.�
&.
B�
�
�.
�
��
$
�~.
.

�
 >�


�	?
.�

�.�
��

�.�
��
�&
.B
�
�.
$
�.
�
�R
C�
.�

"�
�
�.
�
".
L�


�'
.


�.�
��
5
��
X.
�
�.



8\�

���
�
.B
�
�
�.
�
��
$
��.
�
�+
�
/�
.�

 �5
�
.�

"�
�
�.


�.�

8M
' 
�
.R

�P
�
�
�
�Z

�.
�
".
�
�+


�
.�

&�
�.�
�.
 �
E.
��

.�
�
��
�
.�

�+
�
/�
.�
 �5

�
.�

"�
�
�.
7
'.
!�
�"
.�
�.

+�
�.
�
��
�&
.B
�
�
�.
$
�
�.
�G.
.

�
 �
8@
��
.l
��
D

	m.
��
.�
��
'.
�
".
��

:�
�.�
�.
+�
�.
EN
<
?
0�
(P
M


.F
E�

�.


�.1
e.


'�
&.

M
T:
'.
�
#.
��

.�
��
,.
�
�.
��
�
��
.�
�3.
�
�B�
�
~.
M
8�B�
.�

�
�.
�
#.
�;
&4
5
.�
&.
C4
M
�
.

R
��
;&
�
.�
��
,.
�"
$
'~.
�

.1
e.
��
��
�
.�
��
,.
�
#.
�
"L
.R

�P
�
�
�
�.
�
�,
�.�
�..

. . . . .
�
��
'�
,�
�
��

.
�'
R
L�

8.�
;&
�
"�
�
�.

�
�
��
�
�&
k.
!�
�
�
�
.

�
�
��
�
�&
.

!�
�"
.


�.
�
�.

k.
C�
�
"$
.
B�
�.

$
�.

�
��
.
l
��
�
.
k.
���

m.
�
�.
7
���
&?

~.
C�
�
"$
.%

&.
>�
��
��
.

�
 &
E�
�
.
l�
�D


	m.

.
�
�
.
�
�+�

�
X.

%
&.
�
E,
.
�
�
.
��
)�M
�
�.
��
�
�.
!�
�"
.
�
�.

�
�+�

�
X.
�&
.�

�7
���
�
.�
��
.@
��
�
�.

�
 !�
��
�$
.
�
��
.
�

��
.
�
&�
�.
��
.
+�
�.

��
��

X.
�
".
�
,�
.
�
&�
�.
��
.
+�
�.

!�
�.

���
.

�
$
��
�.�
�.
+�
�.
�
+

�
X.
�
".
�+
�
N<
�
.B
�
�
�.
�
��
�$
�.
%
&.
�
��
.�


.


�.!
��
.�
��
.

�
�.�
��
.�
��
�
�.
 :
�.�


.�

�
�
.�

�.
C�
�
"$
.B
�
�
�.
�
��
�$
�.
�.
.

�
 �
�
)��

.
�
��
.
�
".


�
 8�

~.
�
,�
.
� 8@

.
�


.


�.
�
�6
F�
�
.
B�
�
�.
�
��
�$
�.
%
&.
C�

�..
��
�
�
�
.
�
��
�.
�
� �

.
B�
�
�.
�
��
�$
�.
3.
�
��
.
7
���
&?

.
�


.
�
".
C4
M
�
.
�
&�
.
�
�.

&"
�
*
�

.B
�
�
�.
�
��
�$
�.
~.
.

�
 �
$
&.
;&
�
��
.�

�.
7
���
&?

.�
��
�.<

�=.


�.@
��
��
.�
"�
�.
�G.
�
".
!�
�"
.


�.�
�.
�
".
��

.
�
7
�W�

.}
"�
.�
��
.�

�.
�
M
'�
�.
& 
:.
���
. 

�
��
�.
�
��
�$
�.
%
&.
>�
�
+

�
.j

�.
�
�.

C�
�
#.
�
��M
.�

#.
�
��
$
'p.
.

��
�	�
&?

.%
&.

�
�

�(�

�
.

�
45
�
�&
,~!
��
".

� 
�5
�
~.

�
��
'�
,�
�
��

.
�'
R
L�

8k.
�;
&�
"�
�
�.

�
�
��
�
�&
.



��
��

��
�
��
�
�
	

���

�
��
���

��
�
��


���
���

��
�
��
�
�
	

���

�

��
��


���
��
��
��

��
�
���
�
��
��
	�
��
���

��
 �

�!�
�"
��
#��

�
��
$
���
�%

&�
�
��

'�
��
� 
$
&�
�
���
(�
�
���
�
�
� )&

��
&�
�
�*

��
��

�
�
� )&

�+�
�,
�-
���
�"
�	�
�
��
	�
��
�+�

+

���

��
�
��
'�
,�
�
��

��
��
�+�

��
�
��
�&
�


�

�

�

.
. . . . . . . . .

+

|'
.�

�.
�
�E 8{
?
.

.

�
 >�
�
+

�
.R

5
�&
.�
&.
�
��
.7

���
&?

.�


.�

�.
>�
&,
<
?
..
B�
�
�.
�
��
�$
�.
�
#.
�
,�
.

�
�.
@�
�
.�
".
�
�,
�.�
".
&�
�.
�G3
..

�
 �
U�
.�

M
&�.
�
".
.�
��
.�
�.
�
�*
.+


4�
�
.�
�,
�.B
�
�
�.
�
��
$
�3
..

�
 �
+

�
X.
�
".
��
��

X.
�
#.
�
��
	+�
�$
.�

&�
�.�



�
.�

,�
.�

�.
@�
�
.&
"�
*
�

.�
�.


�z
�.

�&
.-
��
.B
�
�
�.
�
��
$
�.
.

�
 &
,�
�
(�
�
�$
.
��
.
+�
�.

�
�
�

��
.
B�
�.

$
�.

�
��
.
�
".
>�
�
+

�
.
�
��
&�
�
X.
�&
.

�
45
� w
�
.&
,�
�
(�
�
�$
.
�
�
�
X.
�
".
7
��
�.
�
��
�$
�3
.�
�.
�
�
)�
��
�.
�
#.
�
��
'.
��.
B�
.

�
7
'.
!�
�"
.�
�.
��

)��
.�

��
.�

".
��
�
���
�
.�
��
,�
.�

��
	�
��
�.


�.
�
�.�

��
�.
�
��
.

%
&.
��
��.
�
�.&
,�
�
(�
�
�$
.�
�.
+�
�.
7
��
�.
�
��
.�

�B�
.!
��
".
�
�.�

�.�
��
�.�

�.
��

.
>�
(P
M
�
.�



�
.>
�
5
�	;&
�
.B
�
�
�.
�
�.
�
��
.%

&.
�
\E
.�

�.�
\E
.�

�

8F�
�
.>
�
��
��
.

��
.+
�
�.
��

�	�
�
.


�=
�.
�
��
�&
.�
".
�
��
3.
.

�
 !�
�"
.�

�
��

.

�.�

8@
��
.l
��
D

	m.
��
.�
��
'.
��
.�

��
�.�
�.
�
�*
.>
�
�
+

�
.�

��
&�
�
X.

�&
.
�
��
.
��
&�
���
&.
%
&.
�
��
	�
>�
�
.
�
8@
��
.
��
.
�
��
�.
%
&.
�{
�	.
�
�
.
�
�M
�
�
.

��
�
.�

".
R
C�
�
��.
�&
.7

'.
C�
�
�5
.�

&�
�
�.
�
��
�.
M
�F�
�3
..

�
 �
��
.�

�&
"5
�
.�

".


�+�

�
.R

5
�&
.�
&.
�
��M
�
�.
M
�F�
�.
�
�B�

.�
�.
�
)>�
(P
M
�
.�
".

�
��
.B
�
.�
�.}
K�
.�

�.�
�

.�

&.
&�
�.�
G3.
�

.

�.�

#M
:.
�
".
 �
�&
.>
�
�
��
�
�.
%
&.

�
�.�

�
)

"FE
�
.�

)��
5
�.
��
.+
�
�.
}K
�
.�

�.>
�
��
��
�.
�
�+


�
.�
�..

�
 C
z�
U�
.�

�+
�
/�
.�

�
.�

#.


�=
�.
�
".
�


.�

&�
�~.
�
�+
�
/�
.�

�
.%

&.
�
#M
:.
�
#.



�=
�.
�
".
>�
�
�[=
�
.
�
�.
�
��

�+�
�
.
B�
�
�.
�
��
�.
M
�F�
�3
.
 �

.
5
"�
�.�

?
��
,.


�.

��
�
'.
&,
�
�
(�
�
�$
.�

�+

�
.�
"$
�3
..

�
 �
��
.7

���
&?

.�
�.
<
�=X
.�

".
��

��
.%

&.
�
7
�W�

.�
"�
�.
M
�F�
�3
.

.

]�
�
�
�
'�
.
�E
�*
�.

�
�.

7
���
&?

l&
�
��
�
~.

�
��
.
�.

k.
�
'.

$
��
.

+�
�
��&
.R

FE
m.

.

R
$
.�

�.9
�
&�
..

.
�

 �
(�
�
�


�
.
��
.
+�
�.

.
�+
�
N<
�
.
��
(�
�
�
X.
�
�.
��

�	�
�
.
C�
�
&?

.
�E
��
.
B�
�
�.

�
��
�.
M
�F�
�3
..

�
 �
z�
��
.�

�
�.
�&
.R

$
.�

45
�
�&
,.
>�
�
)��

.B
�
�
�.�

��
�.M
�F�
�.
.

�
 �


)9
.
�*

��
X.
�&
.
R
$
.
�
)&<

�.
�
"F�
�
.
�
$
��
.
�
��
�.
��
.
+�
�3
��

�	�
�
.
M
��
��
�
'.

�
���
�
.�
E+
�
	�
.�

&�.
.

�
 @
��
&.
�
�
�

	.�
*
���
�
.�

&�.
%
&.
>�
�
+

�
.j
�.
�
�.�
&,
<
?
.�

&�.
.

�
 �
z�
��
.�
<
.�
&.
�


)9
.j
�.
�
�.�
��
��
.


�$
	.�
��

�.�
E+
�
	�
.�

&�3
..

�
 �
"$
X.
�
".
%
&.


�$
�.
�
".
>�
E Q+
�
�
.
�
&�
�.
��
.
+�
�.

�

)9
.
�*

��
X.
�&
.
��

�	�
�
.

>�
�
��
.�

���
�
.�
E�
�
.�

&�.
.

�
 �
�
��
�
.


�$
	.%

&.


)̂
�
.W
��
&.
[ 
�E ).
��
. 
�&
�.


�.�
+

�
X.
�
".
-��

.�
&�3
..

�
 �


�
0�


�
.
�&
.
R
$
.
!�
�
.
�
".
M
�
��
�.
��
.
+�
�.

�E
��
.
B�
�.

$
�.

�
(�
�
�


�
.

C�
�
&?

~.
���

).
�
+

�
X.
�
".
-��

.
B�
�
�.
�
��
�.
M
�F�
�.

%
&.
(�
�


�E�
&.
��
(�
�
.

W�
�&
�.
�{

	.


�.
�


.
�
�.
�


.
��

.
 �
&.
>�
�
+

�
.
�
��
&�
�
.
�&
.
>�
&,
<
?
.
B�
�
�.

�
��
$
�.
%
&.
��

�.>
�
&,
<
?
X.
�
�.
��

.;
&�

D�
	. 
�
��
.&
9
�.
�
��
$
�3
..

�
 R

�P
�
�
�
�Z

�.
��
.
�
�
)�
�&
.
�
&�
.
�E
�*
	.
��
"&
.
�
&�.

0.
CE
��
&?

.
��
.
+�
�~
.��

�	�
&?

%
&.

�
�

�(�

�
.

�
45
�
�&
,~!
��
".

� 
�5
�
..

.



��
��

��
�
��
�
�
	

���

�
��
���

��
�
��


���
���

��
�
��
�
�
	

���

�

��
��


���
��
��
��

��
�
���
�
��
��
	�
��
���

��
 �

�!�
�"
��
#��

�
��
$
���
�%

&�
�
��

'�
��
� 
$
&�
�
���
(�
�
���
�
�
� )&

��
&�
�
�*

��
��

�
�
� )&

�+�
�,
�-
���
�"
�	�
�
��
	�
��
�+�

+

���

��
�
��
'�
,�
�
��

��
��
�+�

��
�
��
�&
�

�
�

�

�

�
D\
�G�
�
.�

".
$


�~.
�
'5
�.5

8�~
.�

��
.�

�.
�
U�
.]

��
�
�
'�
.�

&�
.�
E�
*
	.�

�.E
8&.

&9
�.
�
��
�.
M
�F�
�3
.�

�
�$
�
.&
�
��
�
X.
�
".
��

.�
�*
.�

�6
�,
�
.�
�,
�.B
�
�
�.
�
��
$
�3
.

]�
�
�
�
'�
.
�E
�*
�.

�
�.

7
���
&?

l&
�
��
�
~.

�
��
.
�.

k.
�
'.

$
��
.

+�
�
��&
.R

FE
m.  

..
..
.R

$
.�

�.9
�
&�
..

 

�
 !�
�"
.�

�
��

.

�.9

)�
,.
��
�.


�.�

M
&�.
�
".
�
�,
�.�

�
��
�.
�
��
$
�.
.

�
 ]
��

�
�
'�
.�

�

6
'.
��
.�

7
'.
7
���
&?

.%
&.
C�
�
"$
.�
�.
<
�=X
.�

".
4M
(�
�
�
.B
�
�
�.

�
��
$
�.
.

�
 $
��
.
�
�.
C�
�
"$
.
�
&�
�.
��
�
�.
�*

��
X.


�.
�


'�
'.
��

&.
�&
.
C4
M
�
.
��F
��

��
�
.

�E
��
.B
�
�
�.�

��
�$
�.(
�
�
�
�.+
�
�
��&
.�

�&
,;&
�
.<

>�
.�

�. 
M
�..

�
 $
��
.k
.;
&�
��
.�

#.
$
�5
.�
"�
�.�
&.
�
z�

��
.�

��M
.�

&�.
.

�
 �
)>�
(P
M
�
.�

&�.
B�
.+
�
�
��&
.�
�.
R
�
��
�
.�
�.
<
�=.


�.
�
"L
.�

U�
.R

$
.�

�

6
'.

�
�,
�.�
�..

�

��
�	�
&?

.%
&.

�
�

�(�

�
.

�
45
�
�&
,~!
��
".

� 
�5
�
.

 

�
�.
k.
��

)��
.�

'�
�
�
.�
�.
7
���
&?

~.
C�
�
"$
.%

&.
>�
��
��
.

..
�
8@
��
.
l�
�D


	m.
. �

�
.
�
#.
�
�+�

�
X.

k.
�
E,
..

.

�
 �
��
�
X.
�&
.�

�

.�

&�
�.
(�
�


�.�
8�
���

	.�
E�
*
�.
�
".
-�
��
@
&.
�
&�
�.�

�.
��
�
&?

.
�
&�
�.
�
�+


�
.
��~
.



�&
�
.
��
.
�
�E&
.
�
�.
J
�
.
��
�
�.
 �5

�.
<
�=.

��
.
�
�E&
.
B�
�
�.

�
��
$
�3
..

�
 �
�
)��

.
�
'�
�
�
.
�
".
�
'5
�.
�
8@
��
.
l�
�D


	m.
.
��
.
��
�
'.
�
#.
�
�+�

�
X.


�.
�
�,
�.

>�
�
��
�.
�
��
�$
�.
.

�
 �
'�
 �E
.�


.


�.�
8�
��.
�
".
��
"&
.B
�
�
�.
�
��
�$
�~.
%
&.
�
45
� w
�
.�
�Y
��
�.
�
".
FE
�
�.

�
��
�$
�.
.

��
�	�
&?

.%
&.

�
�

�(�

�
.

�
45
�
�&
,~.
!�
�"
.

� 
�5
�
.

�

�
�.
k.
C�
�
"$
.B
�
�.
$
�.
��
�
&X
.�

�.
7
���
&?

..
.

..
�
�
.}
�&
��
.%

&.


IJ

&.
��

�
�
..

.

�
 �


.�

�.�


.�
��
�
	.�

".
��
"&
.B
�
�
�.
�
��
.%

&.
�


�
.&
F�
�
.�

45
� w
�
.�
�Y
��
�.

�
".
 �M

.F
E�

�.
�
��
..

�
 �
��
�
	.�

".
 �E
.�



&�.


�.
��
"&
.B
�
�
�.
�
��
.~
.(
�
�
�
�.C
�


�.�

��
'.
�


�.
�
.�
".

�
��
..

��
�	�
&?

.%
&.

�
�

�(�

�
.

�
45
�
�&
,~.
!�
�"
.

� 
�5
�
.

 ��
;&
�
X.
�
�.
�
�6
�?

.k
.>
�
��
��
..

.
+

|'
.
%
&.
��
�
'.
�
".
�7

���
�
.
�
&�
�.

� )�
.�

�6
�,
�
. 
��&
,.
�
�.�

�7
���
�
.;
&�
��
.

.

�
 �
,�
.�
+�
�.
 ��
&,
.�
�.
+�
�.
��
"&
.�
�"
&��

.B
�
�
�.
�
��
.3
..

�
 �
,�
.�
�.
��
\�

.�
�.


�

�
�.


�.�
��
.�
�.
 �B
��
$
.�

"�
�.
�
��
�.>
�
/�
<
.�
�
��.
&9

�..
�

  
��&
,.
�
�.
>�
��
��
.�

&�
�.�
�.
+�
�.
�
45
� w
�
.&
,�
�
��

&.
�
�.
C�
�
"$
.�

&�.
.

��
�	�
&?

.%
&.

�
�

�(�

�
.

�
45
�
�&
,~.
!�
�"
.

� 
�5
�
.

�
�
�

��
.
�
#.
$
L.
�
@
�L
.
&�
�
.
��
.

�
�6
�?

.
k.
>�
��
��
�
�.

k.
��

)��
.

�
D\
�G�
�
.k
.�
�+


�
�
.k
.�
��
.k
.6

'�
.

��
.7

���
&?

..
.

..
..
..
��
�
).%

&.
�
�
.�
E 8{
?
..

.

�
 !�
�"
.


�.C
��

"$
.k
.�

�6
�,
�
.�
��
.%

&.
$
��
X.
�
F�
�
.�

7
'.
&�
��
�
X.
�
#.
�
8M
'.
�
��
�&
.

�
#.
�
��
$
'.
.

�
 �
�/
�'
�
&?

.�
".
�


.�

&�
�.�
�.
+�
�.
��
�
��
�
0 R

5
�;&
�
.&
�
��
�
X.
��
.�
��
��
&X
.�
&.

�
�O�

.
&9

�3.
�
�6
�,
�
~.
� )�

d.
C�
�
"$
.
�
�.
� )�

�
	�'
�
'�
&?

.
�
�
~.
�
'�
 �E
.
�


.


�.

��
�
��
�
.�

�.
C�
�
"$
.�

&�3
..

�
 �


.�

".
 �5

�~.
�
�&
.�
��
�.<

�=.


�.�

�6
F�
�
.B
�
�
�.
�
��
�.
M
�F�
�3
..

�
 �
��
�.
9
�
&�
��
.
�
�

46
�
X.
�
".
�
�6
�,
�
.
B�
�
�.
�
��
.
��
�.
�
�+�

�
�.
�
�,
�.
�"
�
'.

M
�F�
�.

��
�	�
&?

.%
&.

�
�

�(�

�
.

�
45
�
�&
,~.
!�
�"
.

� 
�5
�
.

.

�

.k
.�
���
(�
�$
.�

�

6
'.
�
��
�.�

U�
. .
..
..
..
��
�
).%

&.
�
�
.�
E 8{
?
..

�
 �
�.


�z
��
8?
	.�
�.B
�
.6

'�
.�

�.
�
��
.�

�.E
8�{
�
.�

7
'.
7
�$
X.
�
".
��

.�
�&
.<

�=.


�.

��
�	�
&?

.%
&.



��
��

��
�
��
�
�
	

���

�
��
���

��
�
��


���
���

��
�
��
�
�
	

���

�

��
��


���
��
��
��

��
�
���
�
��
��
	�
��
���

��
 �

�!�
�"
��
#��

�
��
$
���
�%

&�
�
��

'�
��
� 
$
&�
�
���
(�
�
���
�
�
� )&

��
&�
�
�*

��
��

�
�
� )&

�+�
�,
�-
���
�"
�	�
�
��
	�
��
�+�

+

���

��
�
��
'�
,�
�
��

��
��
�+�

��
�
��
�&
�

�
�

�

�

�
�

46
�
X.

��
.

7
���
&?

.
%
&.

>�
��
��
..

.

.
!�
�.
-�.


�.&
9
�.
�
��
�.
M
�F�
�.
.

�
 �
��
�.
�
#.
��

"&
.
5
��
)~.
�
�� 
�.
%
&.
�
��
�
.
�
��
�.
5
��
)��~
.
�
".
5
��
).
;&
�
�
B�
�
&.

W�
�&
�.
�
�6
�.
��
.+
�
�.
��

.�
)&N
<
�
.�
��
��
&.


�.�



�.
�
#.
�
��
'.
M
�F�
�3
.�

�$
�
~.

�
��
	. 
"�
	~.
�
�
:'
.�
�.
 �

�
�~.
�
��M
~.
5
��
).�


~.
��
�(�
��

.�
�

6
'~.
5
��
).l
��
�
~.

�
'�
~.
�
�&M
�
�z


�
.
��
,�
.
R
FE
m~
.
[ 
�
�
,.
��
.
�
�

��
.
l�
�&
~.
��
 �

.
R
FE
m~
.

���
�(�

�$
.�

�

6
'.
l*


��
"�
~.
� )�

:�m
.&
 &
.�

M
&�
.&
,�
�
(�
�
�$
.�
�.
+�
�.
�
45
� w
�
.

�Y
��
.�
�Y
��
�Z

�.�
".
&,
�
�
(�
�
�$
.~
.�
)�
d.
C�
�
"$
.�
�.
+�
�.
7
��
�.
�
��
�$
�.
�.
.

�
�

�(�

�
.

�
45
�
�&
,~.
!�
�"
.

� 
�5
�
.

.

�
��
	+�
�$
.%

&.


&�


�
.�

��
	..

.
�
��
	�
>�
�
.

l�
�D


	m.

.
��
.

��
�
'.

�
�+�

�
X.
%
&.
�
FE
�
X.
�
�.
�
�E 8{
?
..

�
 �
��
	+�
�$
.%

&.


&�


�
.�

��
	..
��
D

	.�
��
&.
���

..
�
�.E
8&.
�
#.
�
��
'.
M
�F�
�.
p.

�
 �
FE
.R

��
;&
�
.�
�+�

�
��.
&9

&9
��
.�

��.


�.�
E�
�
.�

#.
�
��
'.
�G~
.�
".
U
��.
&9

&9
��
.

�
��
	.�

&�
�.�



�
.�

��
�
.B
�
�
�.
�
��
$
�3
..

��
�	�
&?

.%
&.

�
�

�(�

�
.

�
45
�
�&
,~.
!�
�"
.

� 
�5
�
.

.

��
��

�>�
�
.
9
�
&X
.
�
".

�
�

.
��
.

ET
&�
�
.C
z�
U�
.�
".
�
�
�
�.�
G..

.

�
 �
�
�0
��
+�
/�
.�
��
�x
�
.%

&.
�
)&<

�.
�
"�
�
�.
�
�.
��
�
��
.%

&.
�
��
�	(U
��

.�
&�~
.

(�
�


�.>
�
��

+�
�9
�
.C
��
�
.�

�+

�
.�
X$
�d.
l�
m.
�
�
�.
�
��
	�
>�
�
.�
*
��
.�

�.E
8&.

�"
�
'.
M
�F�
�.
l 
'm.
�
)>�
(P
M
�
.�

&�.
�
7
'.
�
+

�
X.
.�

#.
%
&.
��\


��~
.$

� 8�
~.
�
)&<

�.
 �\
�~
.E
��

��
�~.
�
��
.


��
�
.%

&.
�
��
.�
�
$
.�

��
�.�
�
(�
�
$
�
.�

)&<
�.
C�
�
&?

.
�
�.
��

"$
.
�
&�.

l�
'm.

�
7
'.
�
�
�.

�
+

	�
X.
��
.
+�
�.

��
��
x�

.
%
&.

�
)&<

�.
�+
�
<
?
�.
l�
'm.
�
�
�.
�
#.
�
7
'.
$
>�
��
45
�
X.
��
.+
�
�.
�
�
)��
�
�
.�

#.
�
��
�.�
��
,.

�B
Y
�
�Z

��.
%
&.
lL
m.
�
��
	.�

� �5
'.
.

E )y
	��

�Z
�.�
�.
E�
�
��
��
'�
&?

�.
.

l��
m.
�
�.

�
)>�
(P
M
�
.
�
&�.
B�
.
�
"�
�
.
��
*
+

�
�
�.
�


��
�.
�E
��
.
�
#.
�
�.
�
�
�
'.
��.

�*


.�

��
�
�
�.
��
�.
� 8&
,.
�
�
�.
�&
.R

�
��
'.
�
�.�

)�
7
.�
X$
��.
.

l��
�m.
�
+

�
X.
��
.+
�
�.
4M
B�
z�
�.
 '


�.
�
�&
��
.�
E�
�
.�

&�
��.
.

l��
m.
E )y

	��
�.
��
.�

"�9


.�

�.�
7
'.
�>
�
/}
��
X.
�
".
�
)&N
<
�
.�

&�
��.
.

l�
m.
�'
�
�.�
"�
�
.�
��
�
�
.�

#.
R
� 8>
�
	.�
E�
�
.�

&�
��.
.

l�
�m.

9
��
�.
��
.
�


�
.
��
IJ

.
�

��
X.
�
".
C�
�
�5
.
�
&�
��.

i�
��
.
&9

�.
�
#.
�
��
�.



�
E 8&
.9

�
&�
��
.�
�.
��
>�
�
�&
�
.�
E�
*
�.
��
.�

���
	.


�.�

�,
�.�
".
.

l�
��m
.
�
7
'.
�
�.

�
+

�
X.
�
".
��
��
x�

.
%
&.
�
)&<

�.
CU


)9
'�
&?

.
�+
�
<
?
.
� E
��

�
&p
��.

�
�
�.
�&
.�

�

.�
�.
 )>
�
�
�E
,.
�
�
�.
>�
�


X~.
>�
�
'.
�
)&<

�z


�
.�

�&<
?
.

%
&.
�
��

+

	�
X.
�
".
y
��
�
.�
"�
�.�

�.&
"�
�
�.�
�.
+�
�.
�
�$

�
.�

&�
�.
�
��
�..

l�
���
m.
R
$
��
)�
.�

".
&"
�
�.
�
��
.�

FE
.�

�
�.
�&
.R

$
��
)�
.C
�
.<

�=X
.�

�
.�
� )�M

.�
��

�
��
�.
9
�
&�
��
.
(�
*
>�
�
��.
�
�.
�E
�*
	.


T�
8E.

�"
3.
�
�.

7
'.
�
)>�
(P
M
�
.
�
&�.
B�
.

R
$
��
)�
.k
.�

"�9


.�
��
�.<

�=X
.


�.�
���

.�
.�

&��
..

l�r
m.
�
)>�
(P
M
�
.
�
&�.
B�
.
M
�
�
'.
C�
�
&?

.
�
��
.
 ��

0 �
�.

�
�
�

	.
��
.
�
�*
.
�E
��
.

B�
�
�.$

�.
� )�
.�
G..

lr
m.
9
�
&�
��
.<

�=X
.�

��
�.S

�
�	6
��

.�
�W
�
)�
.C
��

&?
X.
%
&.
�
�
�
X.
��
.+
�
�.
4M
U�
.

 "
�	.

�E
��
.
�
&�~
.
7
���
&?

.
%
&.
>�
��
��
.
��
.
+�
�.

CI
M
.
�"
\�
��
.
C�
�
&?

X.
��
.

��
�	�
&?

.%
&.

�
�

�(�

�
.

�
45
�
�&
,~.
!�
�"
.

� 
�5
�
.

.



��
��

��
�
��
�
�
	

���

�
��
���

��
�
��


���
���

��
�
��
�
�
	

���

�

��
��


���
��
��
��

��
�
���
�
��
��
	�
��
���

��
 �

�!�
�"
��
#��

�
��
$
���
�%

&�
�
��

'�
��
� 
$
&�
�
���
(�
�
���
�
�
� )&

��
&�
�
�*

��
��

�
�
� )&

�+�
�,
�-
���
�"
�	�
�
��
	�
��
�+�

+

���

��
�
��
'�
,�
�
��

��
��
�+�

��
�
��
�&
�

�
�
�

�

�

R
��
�
.�
�.
+�
�.
�
���
.�

<
.%

&.
<
�=3
.�

�
�
��
.�

��
&&
�/
-,
�
.


��
�
X.
��
.�

�
)�
�&
.

�"
$
�.
%
&.
R
�
��
'.
�
�.�

+

�
X~.
R
$
��
)�
X~.
%
&.
�
�
�
�.
��
.W
��
&�
.C
4M
�
.j
�.
�
�.

�


�
�.
�
�.
�
�
�
�.
��3
..

lr
�m.
�
�?

.�
)&<

�.
��
.[
 �

�.
b.
y
���.
�
�.�

45
�
.F
E�

.�
#.
�
�4
5
.�
�.
+�
�.
bg
. �
' 
'�
.

�
�.�

45
�
.�

"&
.�
�
&.
��
.�

��
	�
�
�	.
�
".
�
�,
�.&
9
�.
�
��
�$
�3
.�

)�
��
L.
�
�&<

?
.�

�.
C�
�
"$
.�

BY
�
.j
�.
�
�.�

�$
8.B
�
�
�.
�
��
$
�3
..

. . . ..
..
.�


.�
G�
.�
 �5

�
.R

��
�
..

.
�
+

�
X.
�
#.
��
��
x�

.%
&.
�
)&<

�.
�&
.

�7
��
..

.

�
 �
+7
�
��
�.
W�
�&
�.
�
�
)

"FE
�
.


��
�
X.
��
.
�
�
)�
�&
.
�
+

�
X.
��
.
+�
�~
.
&�
�
�.
��
�
�.

R
��
�
.%

&.
�
��
�
�
.�

)��
5
�Z

�.�
".
 �

��
.%

&.
&9

&9
��
.�

&�3
..

�
 }
��
�E
�&
.
�
�&
9
��
X.
�
45
>�
�


~.
1_
ob
.
��
.
�
7
'.
��
�
�4$
�
.
��
�5

��
X.
%
&.
�


.

+�
��
&.
��
.
>�


�	?
.
%
&.
&9

&9
��
.
��
.
+�
�.

7
��

.
��
�.
�
U�
.
>�


�	?
.
�
+

�
X.

l&
"�
$
�&
.>
�
�


�
.%

&.
�
���
.�

#.
�
�
�m.
�
45
>�
�


~.
1_
_f
.�

�.
��
�
�
.�

&�$
�3
..

�
 �
*
��
'�
.�



)E�
�
.�
�.
�
�*
. 
)>�
�
�E
,.
v�
�M
�.�

#.
�
)��
5
�.
�&
.�

�y
{	.
%
&.
�
�
��
.�

�.
 M

�
�.�
�.
+�
�.
>�
�
��



.R

��
�
.�

�.1
ee
e


'�
&.
��
.7

'�
&.
>�


�	?
.+
�
��
&X
.�
�,
�.

�
$
��
.�

��
�$
�3.
.

�
 >�


�	?
.�

+7
�
��
�0
�
.�
7
�&
,.
��
.+
�
�9
�
.


��
8&,
.�
&.
�,
.�

)j
.�
"$
�3
.

.

�


.
+�
��
&.

� 
�5
�
.
�'
�
�.
�
"�
�
.

�
�
.R

� 8>
�
	..

.

..
�
+

�
X.
�
#.
��
��
x�

.
%
&.

�
)&<

�.
�&
.�
7
��
..

.

}��
�E
�&
.�

7
'.
�
+

�
.R

��
�
.�

�.
>�


�	?
.%

&.
&9

&9
��
.�

&�$
�~.
.

�
 �
".
�'
�
�.�

"�
�
.�
��
'.
~.
9
��
�.
��

��
�.%

&.
5
"�
�.�
�.
+�
�.
�
�
.C
��

�5
.�

&�
�$

�.
3.
7
��

.%
&.
�
U�
.>
�


�	?
.�

��
	�
�
�	Z

�.l
&"
�
$
�&
.>
�
�


�
.%

&.
�
���
.�

#.
�
�
�m.

�
45
>�
�


~.
1_
_f
.
W�
�&
�.
>�
5
�	;&
�
.


��
�
X.
��
.
�
�
)�
�&
.
�
&�
�$

�3
.
}��
�E
�&
.

>�
��

+�
�9
�
.�

#.
7
'.
$
�&
��,
.E
�$
�d�
z�
��
.�

��
	�*

�
.k
.�

+

�
.+
�
��
&.
�*

�
.


�.
C4
M
�
.%

&.
R
�
��
'.
�
�.�

)�
7
.�
*
��
X.
�&
.�
'�
�.�

"�
�
.�
��
'.
�
#.
��

�	�
�
.


�=
�.

lR
L�
�
.�
�.
�
�
)�
�&
m.
%
&.
��

'.
�
)��
5
�Z

�.�
�.
>�
�
+

�
.&
9
&9

��
.�

#.
R
� 8>
�
	3.
.

�
 �
��
'.
B�
�
'.
7
'.


T�
8E�
.�
)�
�.�

�.9
'�M
�.
$
�
�.
��~
.�

".
qe
.


'�
&.
��
.7

'�
&.
��.
B�
�
'.

7
'.
�
TM
��
�
~.
�
��
,.
�
�.
�E

8{?
.�
�.
�
U�
.h

"�
.�

#.
>�
�
��

�~.
�'
�
�.�
�.
+�
�.
��
�
'.

�
�.
C�
�
"$
.�

&�
�.�

�.�
��

�.�
IJ

K.
�
&�
.�

�.�
#�
�?
)&F
��

.B
�
�
�.
�
��
$
�3
..

�
 �
�
�.�

7
'.
� )
Z
�.�

".
� 8&
,.
�
&�
.�

�.�
�&
.B
�
�
�.
�
��
$
�.
%
&.
��

.�
��
.�
�.
E&
��
�
�.

��
.�

�*
.�
E�
�
.B
�
�
�.
�
��
$
�~.
�
��
.�

�.
E&
��
�
�.
 �E
.&
9
�.
�
��
$
�.
%
&.
��
��

.
�
@
�L
.�

�.
>�
&,
<
?
.�
�.
+�
�.
9
"�
.F
E�

�.
�
��
$
�~.
�
".
�


.�

�.�


.�
�
.


�,
�
�.



�.B
�
�
�.
�
��
$
�3
..

�
 R

L�
�
.
1e
ge
e.



�.
>�
5
�	;&
�
.
��&
�

'�
&.

��
.
�
�
)�
�&
.
�&
.


�,
�
�.
��
�
'.
�
�.

�&
,<
?
.
B�
�
�.
�
��
$
�d.

1_
_1
.
L�


�'
.
�
�.
�
�
)��
�
�
.
�
&�
�.
� )�
.
.
�&
.
��
�
�.

��
'>�

�
&.
�
".
�
84M
�
.B
�
�
�.
�
��
$
�3
.L
�


�'
.�

�.
�
�
)��
�
�
.�

)>�
(P
M
�
.�

&�
�.�
�.

+�
�.
��

'>�
�
&.
�


�
0�


�
.�
&.
�


.+
�
��
&.
�
�.
>�
&,
<
?
.�

&�$
�..

.

.
�


.
�G
�.

� 
�5
�
.
��
IJ

�
�.

%
&.



�
�
�
.�
?
��
,.
.

.

}��
�E
�&
.�
�.
�
)>�
(P
M
�
.�

&�$
�.
B�
..

�
 +�

��
&.
��
.+
�
�.

�
'�
��
.�

?
��
,.
�

.�
&�
.!
��

�
�
~.
>�


�	?
.%

&.
�
�M
��
�
.�

#.
�
��
'.
��.

B�
.
�
"L
.
7
'.
��
��
x�

.
9
�
&�
.
�
�,
�.
�"
�
�.
��.

%
&.
��
�
)~.
7
8�
�
.
�
�..



��
��

��
�
��
�
�
	

���

�
��
���

��
�
��


���
���

��
�
��
�
�
	

���

�

��
��


���
��
��
��

��
�
���
�
��
��
	�
��
���

��
 �

�!�
�"
��
#��

�
��
$
���
�%

&�
�
��

'�
��
� 
$
&�
�
���
(�
�
���
�
�
� )&

��
&�
�
�*

��
��

�
�
� )&

�+�
�,
�-
���
�"
�	�
�
��
	�
��
�+�

+

���

��
�
��
'�
,�
�
��

��
��
�+�

��
�
��
�&
�

�
�
�

�

�

R
�
U�
.�

�
.�
� 
�
Y


.�
�.
+�
�.
�
"L
.�
E 8{
?
.�
�,
�.�
"�
�.
��.
.

�
 

F�
�
�Z

�.�
�.
+�
�.
�
�
$
�
TM
��
�
.k
.�
�
��
y
&~
.�

��
�.7

'.
R
�P
�
�
.�
"~.
l�
*
��
'�
.

7
�{
�.


�.4
M
(�
�
�
m.


F�
�
�Z

�.�
�.
+�
�.
C�
�
�5
.�

&�
�
�.
�
��
�$
�.
.

�
 �
7
'.
�
TM
��
�
X.
%
&.


8=X
.


�.�
�
�	�
�
.�
��
'.
�
#.
R
� 8>
�
	.�
E�
�
.�

#.
�
��
'.
��.
.

�
 �
�� 8?

	.M
&?

.�
�.
ET
&�
�
.�

��
	. 
�
.�
�.
+�
�.
��

�	�
�
.�
��
�x
�
.E
�9
7
��
.�
E�
�
.�

#.
�
��
'.
��3
..

9
)E�
L.
�
#.
5
&�
'.
�
�.


wE�
.


wE�
..

.
�
"&
.
�

�(�
-�

.
@
��
&.

k.
�
��
�.
.

.

�
 C
4M
�
.v
�
��
.�
�.
�
�*
.+


|'
.�

�.
v�&
.�

&�
�.
.

�
 9
)E�
L.
�
#.
5
&�
'.
�&
.�

��
'.
�
�.
>J
:�

��
.�

&�
�.
%
&.
+

|'
.�

�.
7
���
&?

.�
&�
�.

+

|'
.�
�.
7
���
&?

.�
&.
C�
�
)��

.�
�&
.�
E�
�
.�

&�.
.

��
�	�
&?

.%
&.

�
�

�(�

�
.

�
45
�
�&
,~.
!�
�"
.

� 
�5
�
.

!�
�"
.
�
�
.
��
)�M
.
�
:�

X.
�&
.
 �

X.
�
#.
R
��
�
��
,.
.

.
�
��
��
��
.�

#.
7
':
~.
�
"&
..

.

�
 !�
�"
.�

'

�Z

�.�
�.
 �
�&
. 

�
�.9

:'
.�

�,
�.�

#.
�
��
�$
'¡
.-
��
.�
�
�&
X.
�
".
!�
�"
.


�.
��
��
.%

&.
 �
�&
.>
�
�
�
�
�.%

&.
��
)�M
.


�$
	.�
�.
B�
�
�&
�.
��
.�



�
.�
�.
��
�
.�
D�
	.

�
�.
C�
�
"$
.�

�,
�.�

&�
�.
��3
¡.
�
) �
.%

&.
&�
�
.�

#.
�
�4
5
.�
�.
+�
�.
��

.�
��
��
��
.

� 
�5
�
.
�
"�
�
�.
�
��
�&
.
�
&�
�.
�
 .

!�
�"
.
�
".
%
&.
�
45
�
�


.
 �

.
M
�
�
�.
.
�
#.

C�


'E
.�
"�
'.
��.
.

��
�	�
&?

.%
&.

�
�

�(�

�
.

�
45
�
�&
,~.
!�
�"
.

� 
�5
�
.

!�
�"
.


�. 
�
X.
�
#.
R
��
�
��
,.
.

.
.5

8�
.�

�
&��
�
..

.

�
 �
G��
��
��
�$
.�
�.
+�
�.

>�
FE
	/�
.<

�=X
.�
�.
�
�
��
�~.
!�
�"
.�
�.
�
7
'.
<
�=X
.�

".
��

�
�.

B�
�
�.
�
��
�.
M
�F�
�¡
.!
��
".
�
'

�.
�
#.
E,
��
&X
.�
�.
�
�*
.�

� 
'.
�
�!:
�
��.
��
�
�.�
�:.

�
$
��
�..
M
�F�
�
�..

�
��
'�
,�
�
��

.
k�
'R

L�
8.

 �
.5

"�
�..

.
7
8�
�
.
�
��
�5
�
.
�
#.
�


'.
!�
�"
.
�
�.

 :
'.



�=
�.



�.
�
�+
�
/�
.
�
�
.
�
�.

�
8@
��
.�

�
.�

�+�
�
X.
%
&.
�
FE
�
X.
�
#.



�=
�.
k.
$
)?
�z
�
�.
.

�
  
�
.�
D+�

� $
.+
�
��


.


�.�
��
'.
&,
�
�
(�
�
�$
.
�
�L
.�
*
���
�
.�

&�.
�
U�
.�

�

�U
�
.

�
�
.>
�
�
��
'.
<
�=X
.

�.�
{�
	.�

�
.�

�M
�
�
.�
�
�.
�*

���
�
.�

&�3
..

�
  
�
.�
D+�

� $
.+
�
��


.


�.�
��
'.
&,
�
�
(�
�
�$
.
�
�L
.�
*
���
�
.�

&�.
.

�
 >�
�
+

�
.
 �

.
5
)�
�L
.
��
�
�.
<
�=X
.
�
".
�
�
$
0�
�
$
.
�
�
.
>�
�
��
'.
5
�&
�Z

�.
�
�.

�
�
$
.¢
7
�$
X.
5
"�
�¢.
�
�.�

�
$
.�
"�
�.
M
�F�
�3
..

�
 J
"�
�.7

�$
X.
�
".
5
"�
�.�
�.
+�
�.
�


��
	�
.7

�$
X.
��

,�
&.
�
�.
C�
�
"$
.�

&�3
..

�
��
'�
,�
�
��

.
k�
'R

L�
8.

. . . ..
..
..
�
�
&��
&.
�
�.
C�
�
"$
..

.

+

|'
~.
��
�
'.
�
�.
�
�E 8{
?
.
�'
�
�
.
@�
�
.

�
�.5

�&
��
�..

�
"&
.

�
 �
'�
�
.7

&�
�.�

�.
�
��
	.-
��
.�



	M
�;&
�
X.
�
".
E��

�.
M
�F�
�.
�
FE
.@
��
.�
".
�
��
~.
�
".

&��
�
.�
�.
�
�*
.�
��
.�

��
.�

&�.
3.
��

)��
.&
��

.�
".
�
�
$
.�

�.&
9
�
�.
%
&.
!�
��
"�
�.

�
&�
�.
M
�F�
�.
3.
�
��
&��
&.
<
�=.
�
".
��

.�
7
�W�

.�
�Y
#�
.�
��
.�

�.
�
M
'�
�.
& 
&.
���
.

��
.
�
�*
.
 �5

�.
�"
�
�.
M
�F�
�.

%
&.
>�
�
+

�
.
j
�.

�
�.
�
��M
.
�
�.
B�
.
 �5

�
.
i�
>�
.

l£
¤¥
t¦
§�¤
.¨
©¤
ª¥
¦t
«¨
m.
�G3
..

�
 i
�>
�
�
.�

"&
.�
U�
�
"�
�
	.

�.�

�
&��
&.
&9

�..

��
�	�
&?

.
%
&.

�
�

�(�

�
.

�
45
�
�&
,~.

!�
�"
.

� 
�5
�
..

.

��
�.�
�F�
�$
..

.
��
�
).�
E ){
?
..

.

�
 C
4M
�
.�
+�
<
?
.�

�.&
�$
.�

$
��
�.�

�.C
z�
U�
.¬

�
s
.C
z�
�
	�
.�

".
�


.�

&.
�
�
�
�.

��3
.C
4M
�
.�

@
�L
.%

&.
C�
�
&?

X.
��
.&
9
&9

��
.�
&.
�


	M
�;&
�
X.
�
".
�+
�
N<
�
.�

&�.
�

 �


.�
�.
�
"L
.�
�,
�.¬
�
s
.�

�

6
'.
��
.�

�*
.�

D\
�G�
�
.�

�.
C�
�
"$
.�

&�.
.

�
 �
��.
��F
��$

.�
&�
�.�
��
).�
+

�
X.
�
".


��
�
.B
@
\�
&.
�E
��
.�

&�3
..

��
�	�
&?

.%
&.

�
�

�(�

�
.

�
45
�
�&
,~.
!�
�"
.

� 
�5
�
.

.



��
��

��
�
��
�
�
	

���

�
��
���

��
�
��


���
���

��
�
��
�
�
	

���

�

��
��


���
��
��
��

��
�
���
�
��
��
	�
��
���

��
 �

�!�
�"
��
#��

�
��
$
���
�%

&�
�
��

'�
��
� 
$
&�
�
���
(�
�
���
�
�
� )&

��
&�
�
�*

��
��

�
�
� )&

�+�
�,
�-
���
�"
�	�
�
��
	�
��
�+�

+

���

��
�
��
'�
,�
�
��

��
��
�+�

��
�
��
�&
�

�
�
�

�

�

..
&9

&9
��
.�

��.
@
�
	.�

#.
5
)�
�L
.

�
8@
��
.�

�
.%

&.
�
FE
�
X.


�.

�
�
.�
E 8{
?
.

�
 �
��
�..
�
�
.�

�7
�.

�"
~.
�
)/�

.%
&.
���

�
8+

�$
.�

��
'.
�
89
'.


�(�
�
.�

#.
�
@
�L
.�
�.

�
&,
�
X.
�
�.
�
�
�

��
.B
�
�
�.
�
��
�.
M
�F�
�3
..

�
 �


	M
�;&
�
X.
�
".
��
�
'.
�
�.
� )
�
�
.C
��

"$
.�

&�
�.�
�.
+�
�.
�+
�
N<
�
.�

&�.
�
�
.�

".
@
�
	.�
�&.
�
.@
��
�
�.E
�p.

�
 .
�
FE
.�
�
.J

"�
,.
�
'.
@�
�
.�
"�
'.
��~
.�
".
�
)&��
.


D�
�
.�
�.
�
�*
.
�
�.�

�@
.�

&�p
.

��
�	�
&?

.%
&.

�
�

�(�

�
.

�
45
�
�&
,~.
!�
�"
.

� 
�5
�
.

l 
�
.

 �:
�.

�
�.

��
��

�&
m

£
t
u
¨©
§®
§�¥
©.
¥¯
.°
t¦
.¯
ª¨
¨§
.

.
Cz
�
�
	�
..

.

�
 �
7
'.
 �

X.
�
".
�
�'
�
�


.
Cz
�
�
	�
.


��
E��
X.
�
".
� 8&
�.
�
&�
�.
M
�F�
�3
.
�
W�

��
.



T�
8E�
.


��
E��
.�

�
� )&
.�

�&
.


�. 
'�
�
.0
q.
��~
.�
��
��B�

.a
e1
n.
�
�
. 
'�
�
.0
o.


�.



i�

��
�.
CU
�
�
�
.%

&.
ae
a1
.�

�
. 

'�
�
.0
f.
�
#.
�
�7
��
�
�.
�&
.�
�M

�&
.�

&�
�.

� )�
~.
7
��
/�
.
��
.
 �:
�.
�
".
�
�'
�
�


.


��
E��
X.
�
".
i�

��
.


�.
&9

�
�.
� )�
.
9
&,
E�
.

�
��
�.
M
�F�
�3
.¡
.E
".
��
�
���
�
.
�
�(�
-�

.k
.�
�
[�
�.
 �

X.
��
.�
E�

	�
.�

#.
�


'<
�.

� )
J
.
�{
�.
��
.
 �
E.

�
#.
�
��
$
'.
%
&.
�
FE
.
��
��
��
;&
�
~.
�
45
�
.�

��
&.
 �

X.
�
".

7
��
/�
.�
�.
 �:
�.�

�.
M
�
�
.�

&�
�.�



�
.


��
�.
�
��
$
�3
.

R
&�
�
�'
�
' 
'~.

�
��
'�
,�
�
��

.
�'
R
L�

8.
.

.
±5

�
.�

#.
9
��

..
�

 �
�
�&
X.
��
.+
�
�.
±5

�
.E
<
�
�.
%
&.
 �

X.
��
.�
E�

	�
.


�.�
)5
�&
.�
�.
+�
�.
�+
�
<
?
.

�
��
	Y


.>
�
�
+

�
.�

��
&�
�
.�
&.
B�
�
�.
�
��
�.
M
�F�
�3
.

�
��
'�
,�
�
��

.
k�
'R

L�
8.

.

�
 �
"&
..

.

�
 �
7
'.
 �

X.
�
".
�
"&
.


��
�
X.
�
".
�
��
)/�
.
�
&�
�.
M
�F�
�.

�
".
B�
.
��

�	�
&?

.
�
#.

�
)&<

�.
lR

&N
<
�
m.
>�
�


~.
1_
bf
.
��
.
7
�$
.
¢L
¢~.
�
�
)�
84M
�
.
0f
.


�.
�
45
�
84M
�
.

B�
�.

$
�.

�G3
.�

���
�,
�
8��

.
W�
�&
�.
�
��

�.
��
��

�&
.
�
"�
�
�.
��
.
�
��
.
��
�
���
�
.

 �
.
��

�L
�.

�
".
M
)�
�
�.
�


�
.
R
��
;&
�
.
%
&.
 �
�&
,.
�
"&
.
��

&X
.
�
".
�
�+


�
.

B�
�
�.

�
�.

�
�
�
�.

��~
.

�
�&
,.

 �
.

��
�+�
B@
��
�
�
.

W�
��

'�
.

W�
�&
�.

�
���

��
�
8R
&�


.W
��
&�
.>
�
5
�	;&
�
.


��
�
.�
�.
j
�.


�.+
�
�
�.
�
��
�.�
��
�.
�
"&
p.

R
&�
�
�'
�
' 
'~.

�
��
'�
,�
�
��

.
�'
R
L�

8. .

.
�

 �
�\
���
.
+�
�,
.
�;
&�
�.


�.
-�B
@
�
.

�
#.
7
':
.
%
&.

��
&�
�
�
.
��

	��
.

�&
.�
7
��
..

.

�
 

��
�
.
<


�
�.
��
�
,.
 �

X.
�
#.
 �

��
.
��
\�
��.
+�
�,
.�
�.
�

��
X.


�.
��

	��
X.
��
.

+�
�.

�D
�.

A
�
.
�D
�0
A
@
.
�
���
��.

�E
��
.
�
&�
�.
��
.
+�
�.

�k
�
'.
+

�
'.
 �

X.
�
".

�
�
)� 8
+�
�
.B
�
�
�.
�
�.
�
�
�
�.
��3
..

�
 �
�\
���
.
+�
�,
.


�.
�

�(�
-�

.
k.
��
[
��
.
 �

X.
�
".
���

.
�
&�
�.
�
#.
��
��
��
	�
�.
��
.

+�
�.
��
��
��
	�
�.
�
i�

�
�
.�

)j
.B
�
�
�.
�
��
3.
.

�
��
'�
,�
�
��

.
�'
R
L�

8.
.

�
  
�
.R

�
�
X.
�
�.
>�


�	?
..

.
�

 .
�
:�

.�
#.
Z
&.
��:
X.
�
#.
�


'.
.

�
  
�
.R

�
�
X.
�
�.
�*

��
.M

)�
�.
�
��
�.
M
�F�
�.
�
�B�

.�
"L
.�
�:.
�
��
�
�.
�
�,
�.�
"3
.

�
��
'�
,�
�
��

.
�'
R
L�

8.k
.

�;
&�
"�
�
�.

�
�
��
�
�&
.

�
 �
)&�
�
�(z
��

.�


�&
�
X.
.

.

�
 �
��

R
L.
�
�&N
<
�
.
<
�=X
.
��
.
R
�
��
�
.
(�
*
�
.
�
$
&.
��
�
R
L.
W�
�&
�.
>�
5
�	;&
�
.

� )&
��
�(z
��

.
�


�&
�
X.
�
�.
l1
ee
.


'�
&.
%
&.
qe
e.



'.
m�
#.
E 8&
,.
>�
5
�	;&
�
.
�
#.

�
��
$
'.
.

�
 +�

�,
.

 �
.

�
�.

>�


�	?
.

��
&M
��
.

��
��
�
~.

��
�,
�
.

�
��
	�
��
�.

%
&.

�
>�
;&
��

.
!�
�"
.

�
 7
8+

.C
��

"$
 ��

":
�
�.
.

.

�
 7
��
/�
.�
�.
!�
�"
.�

�&
.�
�.
�(
PM


'.
<
�=.
�
#.
Z
&.
(�
*
�
.�
"�
�.
M
�F�
�3
.�

�
�X
.k
.

�*
��
X.
�
".
�
�>�


.
j
�.

E��
�.
�
�.
��
�
�.
�*

��
'�
.
�
�

)E�
>�
�
.
�&
�

�
	.
B�
�
�.

�
��
$
�3
..

�
 7
��
/�
.
.
!�
�"
.
�
".
��
8�
X~.

�
��
�
��
X.
%
&.
R
��
�
'�
.
<
�=X
.
�
��
�.
�
���E
�
�
'�
.

;&
�
���
�
	.�
�.
�
&,
 .
�
�,
�.(
�*

�
.�
"�
�.
M
�F�
�3
..

.



��
��

��
�
��
�
�
	

���

�
��
���

��
�
��


���
���

��
�
��
�
�
	

���

�

��
��


���
��
��
��

��
�
���
�
��
��
	�
��
���

��
 �

�!�
�"
��
#��

�
��
$
���
�%

&�
�
��

'�
��
� 
$
&�
�
���
(�
�
���
�
�
� )&

��
&�
�
�*

��
��

�
�
� )&

�+�
�,
�-
���
�"
�	�
�
��
	�
��
�+�

+

���

��
�
��
'�
,�
�
��

��
��
�+�

��
�
��
�&
�

�
	
�

�

�

.

��
�
)~.
��
�
'~.
+

|'
.�
E 8{
?
..

.

�
 �
7
'.
>�


�	?
.C
��

&?
.%

&.


�
'�
&,
.>
�
5
�	;&
�
.C
z�
�
	�
.%

&.
�
"&
.


��
�
X.
�
".

 �
��
.&
9
�.
�
��
$
�.
.

�
 >�


�	?
.
M
&?

.
��
.
ET
&�
�
.
5
8�
.
E


�
.
>�
�
+

�
.
j
�.

�
�.
��
�
'.
��
.
>J
:�

��
.
��
.



�i
�


.�

�.�


..
B�
�
�.
�
��
$
�3
..

�
 

D�
�
8�
.�

�4
5
.�
�.
ET
&�
�
.>
�


�	?
.$
>�
��
45
�
X.
�
�,
�.�

#.
�
��
$
'3
..

�
 R

�
��
�
.
��
.
<
�=X
.
��
.
+�
�.

�
��
��
��
.
� 
�5
�
.
�
"�
�
�.
��
.
�
�*
.
�
�
�.

�
".

��
#�
w�
.�

&�
�.�
�.
+�
�.
>�


�	?
.�
 �5

�
.�

"�
�
�.
�
��
�&
.�

&�
�.
�
�.
B�
.>
�


�	?
.

$
>�
��
45
�
��.
�
��
��
��
.�

#.
7
':
.�
�,
�.�
�E�
.�

&�
'.
�G3
..

�
 9
�
&�
��
.
&�
�
��
>�
�
.
>�
�


X.
��
.
�
�*
.
��

"]
�
�
�.
k.
�
�
)��
�
�
.
�
�.
R
�
�
�
.

�
&�
�.�
�.
+�
�.
�z
�
��
.!
��
".


�.�

�6
�,
�
~.
C�
�
"$
.%

&.
J
":
�.$

�.
�
7
'.
�
�

46
�
X.

�
#.
�
8M
'.
�
��
�&
.�

&�
�3
..

�
 �
�	
�
D�
.
%
&.
!�
�"
.


�.
$
>�
��
45
�
X.
�
#.
�*

��
�
�.
%
&.
�
�'
�
'�
&?

.
��
.
+�
�.

R
&�
�
�'
�
' 
'.
�
�.�
�
Z
�
'.
�
��
�.
�
�&
,.
.�
G.3
..

�
 R

&�
�
�'
�
' 
'.
�
".
��
�{
	�
.�

�
)��
�
�
.;
&�
"�
	.�

 +


�.
�
&�.
.

�
 �
7
'.
��

�&
.�

#.
�
L.
%
&.
��

)��
.
�
�

46
�
X.
��
.
�
"!�
�$
.
k.
�
�
�
"!�
�$
.
��
.
+�
�.



��
�
#�
w�
.�
BY
�
��
�.�
*
���
�
.�

#.
�
��
�$
'3
..

�
 �
7
'.
!�
�"
.%

&.
�
��
	�
��
�.
�
�.
!�
�
�
�
.k
. �

�R
C�
.L
�


�'
.C
��
�
X.
�
".
i�

��
.


�.
&9

�
&.
B�
�
�.
�
��
$
�3
.
�
M
&�
.
� 
�5
�
.
�
"�
�
�.


�.
�
8M
' 
�
.
R
�P
�
�
�
�Z

�.
�
".

�
�+


�
.�

&�
�.�
�.
 �
E.
�
7
'.
!�
�"
Z
�.%

&.
�
��
	�
��
�Z

�.%
&.
!�
�
�
�
.�
�.
+�
�.

��
.�
�
��
�
.�

�+
�
/�
.�
 �5

�
.�
"�
�
�.
�
��
�&
.�

#.
�
��
$
'.
.

�
 �
M
&�.
�
".
 ��

�&
~.
 �
�
"!�
6
��� 
�
.%

&.
9
�
&�
��
.�

��?
�
X.


�.�
$
��
&?

.%
&.
�

.
�
��?
�
X.


�.
�
�.
�z
�
��
.


�.
R
�
�.
��
�
�.
��
+7
U�
.
��

�&
.
��
.
�
�+
�
/�
X.
�
#.
�
8M
'

�
��
�&
.�

#.
�
��
$
'3
..

�
 7
���
&?

~.
�
�M
��
�
.%

&.
>�
��
��
.�

&�
�.�



�
.�

��
5
��
'.
 &
�
'.
�
��
$
'.
.

�
 �
M
&�.
��
.�
 �5

�
.�
�.
 �
&�.


�.�

�$
��

�
�.
��E
�.
�
&�
�.�
�.
+�
�.


�
E 8&
X.
�
".
�z
�
��
.

��
�&
.�

#.
�
M
&�.
��
. 
�&
�.


�.�
+�
<
?
.F
E�
.�

��
�$
..

�
 �
M
&�
.>
�
��
��
.�
�=.
�
�.
��
�&
?
d.
�
M
&�
.�

�6
�.
%
&.
>�
��
��
.�
�.
+�
�.
(�
�


�E�
&.

��
�+�
�
X.
�
".
��
M
��
�.%

&.
>�
��
��
.k
.�

)�
&�
� w(
z�
.�
�.
+�
�.
C�

��
.�
�45

�
&?

.k
.

�
�
�
��
.�
�.
;&
�
D�
	. 
�
��
.&
9
�3.
.

�
 �
��"
.


��
��
&.
��

.
�
�+
�
/�
.
Cz
�U
�
.
%
&.
C�

��
.
>�
��
��
.
��
.
��
�&
?
.
;&
�
D�
	.

�
&�
�.�
�.
+�
�.
��

.&
(�
��
&.
 �

��
.&
9
�$
�3
.

��
�	�
&?

.%
&.

�
�

�(�

�
.

�
45
�
�&
,~.
���
".

� 
�5
�
~.

�
��
'�
,�
�
��

.
�'
R
L�

8.k
.

�;
&�
"�
�
�.

�
�
��
�
�&
.

.

�



 

 

Annexure-XII 



Scanned by CamScanner



 

 

Annexure-XIII 



���������	
�������	�����������������������

���������������	
���	���������	��	���������
���

������������������		��������	�������	������	�������� ����

�����������!� ���"��
�������#	� ����	���$	�����������

������%&� �������&'(�

������''&&� �����

������������ �!"��#��$%������"��� ����&%�����&�%'� � �

)�	�� � �� ����� � �� ��*����������� ���� ��+��� ��� 	�� ',� � ����� �&'(� ����� �(� �

����� �&'(� � �� -��������� �	� ��
��*�� ��.� ����*��
��/� ��*����� ��	���� 
	���
����

����������	����.��������	� ���� 	���
	�����
���	��������0�������+	���� ��

��	1�
�� �	� ����������� � �� �������� 	�� � �� �	��� 	�� 
������� ���	�� "�	1�
�� ���

�������2� ��3�� ������ ���
����� ��
 � ��	���� ���� �4�������� �+	��� � �� ����.5

���������	��� ��67)�����������	��� 	��
����������	��"�	1�
������� ��+��������

	������	�� ��+���������	����.�����	��������+.������2�

�#�� (%))%*��+� *���� �#�� ,������� ��$��'� � (�%�� &�!)�$�  ����+� �#�� &�!)�$�

$%���)����%��&���% ��

���-#�������#��&�%.�$�/�-#�������#���%��$���!%��/�

$���	������	*�����+.�������� ����	1�
�� ��� ���������	��	��� 	��
���+���

���	�������������� ��� ���+�����	��������+.������2�� ���	��
�� ��� ����������

� ��� ������� �	�� ��+��
� 
	��������	�� �	� ��*���� ��.� 	+1�
��	��� 	�� � �� ���	��

��*��	�����2�

����-#"�������
�� %��+���/�

$���	������	*����� +.������� ������ ��� 
	�������� �	���	*���� �� �0�����.�

��+��
� ������	����.������	�� ��
���8����	��������2�� ������������	1�
�� �	���

�����	����*�������������*���� �������+��������������+.����������� ����������2�

�����0%*�*�))��#��!������'�$���!���(��/�

$���	���� ��	*����� +.� ������ ��� � � �� ����
������� �	��� 	�� 
��� ����

���	���� � �� +����� ���� �4��
���� �	�  �*�� +������ ���������
�� ��
��������

����
����+�����	���2� � ��� � ����	��� � ���� ���+��� ������ �	� ��	*���� +������

0�����.����������+������*�
����	�����
���8���2�

�



�'��-#�������
1�/�-�))��#���#�)&��� �$���#��!)�$2���%2��$%���+�(�%���#��

!����/�

$���	���� ��	*����� +.� ������ 7�9"� ��� � �� �++��*����	�� 	�� :7�*��	������

���� �	
���� 9���������� "���;2� <����� 7�9"�� ��*����� ��	1�
�� ����
��� ����

��������� �
 �����
	���������������� ����	1�
����*��	�������	���� ����
��

�	� ��*��	�������� ���� �	
���� ����
���� �
 � ���� ��0������ �	� +�� �	��	���� �	��

� �� ����	*��� ���� ������������	�� 	�� � �� ��	1�
�2� =�� �� ����� 	�� � �� 67)5>�

��	1�
��� �4������ ��	�� � ���	������������� ��������� � �����*���� 	�������� �	�

�
 ��*�� +������ #9"�� ������ � �� ����� 	��������� 
	�����	��2� =�� � �� ���	���

� ����+���0���������� �+�������	��������������
���0����������������
���	��

� �� ��
 ���
��� 	��������� 
	�����	��� 	�� � �� +��� � ���� ����	*�� ���� ��� � ��

��	
���� ����� ���	� ����
�� ��.� ������*�� ����
��� 	�� � �� ��*��	������ ��
 � ���

��	����*� �
����4 �������
2�

'��-#�������#��&�%.�$���3&�$�� ��%�$%�&)���/�

$���	���� ��	*����� +.� ������ � �� 	*������ ��	1�
�� ��������� �	�� � �� 67)5>�

��	1�
�� ������������	�� ��
������� �	��� ������������	�� ����	����
��

�	���	����� ���� �*������	�� ��� ������ ���	� ���������� � ����� �
�	��� ?� .�����

�������������	*���	��� ����	1�
�2�

'���-#����#��&��$����%���������������2���(%���#��44�2���&%*���)����&������

�$�%����#��&�%&%�� �����/�

$���	���� ��	*����� +.� ������ � �� ''� �>=� �	���� ����� ������� �
�	��� � ��

��	�	���������� ������ �*��������.����������	��>>!��#��	����	��� �������� ��

���������	��� �������������� ��������	��� ����	�	��������2�

�

����������	
	�����
����
�
��
���
�	
��		��
����
���
�����	��
	����




'�����-#����!%����#���$$�����%��#�����&)��(�%���#������/�

$���	������	*�����+.�������� ������	�
 ��	����	�� ����������������	��

� ������������+������ ���+����
 ������+.��3=���������������	�
 ��	������


	�����
������	��� �� �� ��.��	�� ��������2�




������
���
	�����
���
����
��	�������
����		
����
���
������
����		
��
���
������





��������!	��������������������

���&%����!"������!	��=����
�+���

5�"��������

!	��=����
�+���

�%�$)���%��!"�������&���������'���
3������ � �� ��.� 	�� � �� "�+��
� �	��������	�� 	�� � �� %&� � 	�� ����� �&'(�� � ��

���	������ ����
��� 	�� � �� 7@=A79"� $��	��� ����� ����������� ���	� � �� �	
���

����������������	��� �������
��������	��	�� �	�� �� �����	�������������������

� ��������.2�� ����������	�	+1�
��	���	��
	�
������������+.�� ��
�*����	
���.�	��

��.� 	� ��� 
���8���� 	�� ������� 
��.2� � ����	��� ������ +����*��� � ��� � �� ��	1�
��

��*��	������������	�� ��������.�����������	��� ����	�����	
��������� ��*�
����.�

	��� ��3��	�������� �����	�� ������� �� ��67)���	1�
������������2�

�



�

��������	
������	
��	��������������	
�����
	������	������������������	
������	
��	��������������	
�����
	������	������������������	
������	
��	��������������	
�����
	������	������������������	
������	
��	��������������	
�����
	������	��������������

�

��������	
������	
��	��������������	
�������������	
������	
��	��������������	
�������������	
������	
��	��������������	
�������������	
������	
��	��������������	
�����������������������������������������������������������������

�



�

��������	
������	
��	�������������	
������	
��	�������������	
������	
��	�������������	
������	
��	����������������
����	���
� ������������������
����	���
� ������������������
����	���
� ������������������
����	���
� �����������

�

�	���!�
��"��	���������������	
�#$�	���!�
��"��	���������������	
�#$�	���!�
��"��	���������������	
�#$�	���!�
��"��	���������������	
�#$%%%%&&&&%%%%#'$(��
�
� ������#'$(��
�
� ������#'$(��
�
� ������#'$(��
�
� ����������

�

�

�



�

�

�

�

��������	
������	
��	��������������	
����� �������	���������������	
������	
��	��������������	
����� �������	���������������	
������	
��	��������������	
����� �������	���������������	
������	
��	��������������	
����� �������	�����������



�����������	�
	���	�����������	�
	���	�����������	�
	���	�����������	�
	���	�����	������������	�����	������������	�����	������������	�����	������������	����������������������������				����	��	������	��	������	��	������	��	��
��������

				����	��������	��������	��������	����				

�

�




